
iz'ui=k osQ fofHkUu vk;keksa osQ fy, vadksa dk Hkkj.k (Weightage) fuEufyf[kr gS%

1. iz'uksa osQ izdkj (Type)      vadksa dk Hkkj.k
(i) oLrqfu"B iz'u : (10) 10 × 1 = 10

(ii) y?kqmÙkjh; : (12) 12 × 4 = 48

(iii) nh?kZmÙkjh; :  (7) 7 × 6    = 42

oqQy iz'u : (29)                       100

2. fofHkUu fo"k;ksa (topics) dk Hkkj.k
Øekad   fo"k; (topics) oLrqfu"B iz'u y?kqmÙkjh; nh?kZmÙkjh; ;ksx

(M.C.Q.) (S.A) (L.A)

  1. leqPp; - 1(4) - 1(4)

  2. lacaèk ,oa iQyu - - 1(6) 1(6)

  3. f=kdks.kferh; iQyu 2(2) 1(4) 1(6) 4(12)

  4. xf.krh; vkxeu dk fl¼kar - 1(4) - 1(4)

  5. lfeJ la[;k,¡ vkSj f}?kkr 2(2) 1(4) - 3(6)

lehdj.k -

  6. jSf[kd vlfedk,¡ 1(1) 1(4) - 2(5)

  7. Øep; vkSj lap; - 1(4) - 1(4)

  8. f}in izes; - - 1(6) 1(6)

  9. vuqØe rFkk Js.kh - 1(4) - 1(4)

10. ljy js[kk,¡ 2(2) 1(4) 1(6) 4(12)

11. 'kaoqQ ifjPNsn - - 1(6) 1(6)

12. f=kfoeh; T;kfefr dk ifjp; - 1(4) - 1(4)

13. lhek vkSj vodyt 1(1) 1(4) - 2(5)

14. xf.krh; foospu 1(1) 1(4) - 2(5)

15. lkaf[;dh - 1(4) 1(6) 2(10)

16. izkf;drk 1(1) - 1(6) 2(7)

;ksx 10(10) 12(48) 7(42) 29(100)

xf.kr d{kk XI

le; % 3 ?kaVk
iw.kk±d %100

iz'ui=k dk izk:i (Design)
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318   iz'u izn£'kdk

izfrn'kZ (Sample) iz'ui=k
xf.kr d{kk XI

lkekU; vuqns'k

(i) iz'ui=k esa rhu Hkkx A, B rFkk C gSaA izR;sd Hkkx dk izR;sd iz'u vfuok;Z gSA

(ii) Hkkx A (oLrqfu"B iz'u) esa 1 vad okys 10 iz'u gSaA

(iii) Hkkx B (y?kqmÙkjh;) esa 4 vad okys 12 iz'u gSaA

(iv) Hkkx (nh?kZmÙkjh;) esa 6 vad okys 7 iz'u gSaA

Hkkx - A

1. ;fn tan θ = 
1

2
 rFkk tan φ = 

1

3
, rks (θ + φ) dk eku D;k gS\

2. lfeJ la[;k z osQ fy, dks.kkad z + dks.kkad z , z ≠ 0 dk eku D;k gS\

3. rhu loZle ikls isaQosQ tkrs gSaA muesa ls izR;sd ij ,d gh la[;k izkIr gksus dh izkf;drk D;k
gS\

iz'u la[;k 4 vkSj 5 esa fjDr LFkkuksa dh iwfrZ dhft,%

4. js[kk 2x + 3y – 6 = 0 dk x-v{k ij var%[k.M ................. gSA

5. 2
0

1 cos
lim
x

x

x→

−
 dk eku ................. osQ cjkcj gSA

iz'u la[;k 6 vkSj 7 esa crkb, fd iznÙk dFku lR; gS ;k vlR; gS%

6.
1

2, 0x x
x

+ ≥ ∀ >

7. js[kk,¡ 3x + 4y + 7 = 0 vkSj 4x + 3y + 5 = 0 ,d nwljs ij yEc gSaA

iz'u la[;k 8 rFkk 9 esa fn, pkj fodYiksa esa ls lgh fodYi pqfu,%

8. lehdj.k cos2θ + sinθ + 1 = 0, dk gy fuEufyf[kr esa ls fdl varjky esa fLFkr gS%

(A) −






π π

4 4
, (B)

π π

4

3

4
,





 (C)

3

4

5

4

π π
,





 (D)

5

4

7

4

π π
,






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iz'ui=k dk izk:i    319

9. ;fn z = 2 + 3i ] rks z z⋅  dk eku

(A) 7 (B) 8 (C) 2 3i− (D) 1

10. dFku ¶;fn dksbZ la[;k 6 ls HkkT; gS] rks og 3 ls HkkT; gSA¸ dk izfrèkukRed dFku D;k
gS\

Hkkx - B

11. ;fn A′ ∪ B = U, rks leqPp;ksa osQ chtxf.kr osQ iz;ksx ls (}kjk) fl¼ dhft, fd A ⊂ B,

tgk¡ izrhd A′ leqPp; A osQ iwjd dks rFkk U lkoZf=kd leqPp; dks fufnZ"V djrs gSaA

12. ;fn cos x = 
1

7
 rFkk cos y = 

13

14
 , tgk¡ x, y U;wu dks.k gSa] rks fl¼ dhft, fd

 x – y = 60°.

13. xf.krh; vkxeu osQ fl¼kar dk iz;ksx djrs gq, fl¼ dhft, fd lHkh n ∈ N osQ fy, 23n

– 1, 7 ls HkkT; gSA

14.  z = – 4 + i 4 3  dks /zqoh; :i (polar form) esa fyf[k,A

15. jSf[kd vlfedk fudk; 3x – 7 > 2 (x – 6)      vkSj      6 – x > 11 – 2x dks gy dhft,
rFkk gy dks la[;k js[kk ij fu:fir dhft,A

16. ;fn a + b + c ≠ 0 vkSj , ,
b c c a a b

a b c

+ + +
 lekarj Js.kh (A.P.) esa gSa] rks fl¼ dhft,

fd] 
1 1 1

, ,
a b c

 Hkh lekarj Js.kh esa gSaA

17. xf.kr osQ fdlh iz'ui=k eas 10 iz'u gSa] tks nks Hkkxksa] Hkkx I rFkk Hkkx II esa foHkkftr gSaA bu
Hkkxksa esa ls izR;sd Hkkx esa 5 iz'u gSA fdlh fo|kFkhZ dks izR;sd Hkkx esa ls de ls de nks iz'u
pqudj oqQy 6 iz'u gy djus gSaA ,d fo|kFkhZ iz'uksa dk p;u fdrus izdkj ls dj ldrk gS\

18. ml js[kk dk lehdj.k Kkr dhft, tks fcanq (µ3] µ2) ls gksdj tkrh gS rFkk
x–v{k ,oa y-v{k ij 4 % 3 osQ vuqikr esa var% [k.M dkVrh gSA

19. P(0, 0, 0) vkSj Q(4, –1, –2) dks feykus okys js[kk[kaM 1% 2 osQ vuqikr eas ckÞ; :i ls
foHkkftr djus okys fcanq R osQ funsZ'kkad Kkr dhft, vkSj lR;kfir (verify) dhft, fd fcanq
P js[kk [k.M RQ dk eè; fcanq gSA

20. f(x) = 
3

3 4

x

x

−

+
 dk x osQ lkis{k] izFke fl¼kar ls vodyu dhft,A

21. fojksèkksfDr fofèk ls lR;kfir dhft, fd p = 3  ,d vifjes; la[;k gSA
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320   iz'u izn£'kdk

22. fuEufyf[kr vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,%

x
i

10 30 50 70 90

f
i

4 24 28 16 8

Hkkx C

23. eku yhft, fd  f(x) = x2 rFkk g(x) = x  ½.ksÙkj okLrfod la[;kvksa osQ leqPp; esa

ifjHkkf"kr] nks iQyu gSA fuEufyf[kr Kkr dhft,%

(i) (f + g) (4) (ii) (f – g) (9) (iii) (fg) (4) (iv)
f

g







( )9

24. fl¼ dhft, fd 
(sin 7 sin 5 ) (sin 9 sin 3 )

tan 6
(cos 7 cos 5 ) (cos 9 cos 3 )

x x x x
x

x x x x

+ + +
=

+ + +

25.
x

x

3

2

10

3

3
−







osQ izlkj eas izkjEHk ls pkSFkk in rFkk var ls ik¡pok in Kkr dhft,A

26. ,d js[kk bl izdkj gS fd] js[kkvksa  5x – y + 4 = 0 rFkk 3x + 4y – 4 = 0 osQ eè; fLFkr bldk

var%[kaM] fcUnq (1] 5) ij lef}Hkkftr gksrk gSA js[kk dk lehdj.k Kkr dhft,A

27. nh?kZo`Ùk 
2 2

1
169 144

x y
+ =  osQ nh?kZ ,oa y?kq v{kksa dh yEckb;k¡] ukfHk;ksa osQ funsZ'kkad] 'kh"kZ]

mRosQUnzrk rFkk ukfHkyac thok dh yEckbZ Kkr dfht,A
28. fuEufyf[kr vk¡dM+ksa osQ fy,] ekè;] izlj.k vkSj ekud fopyu Kkr dhft,%

oxZ&varjky 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80 80 - 90 90 - 100

ckjackjrk 3 7 12 15 8 3 2

29. bl ckr dh izkf;drk D;k gS fd%
(i) fdlh lkekU; o"kZ (yhi o"kZ osQ vfrfjDr) esa 53 jfookj gSaA

     (ii) fdlh yhi o"kZ esa 53 'kqØokj gSaA
    (iii) fdlh yhi o"kZ esa 53 jfookj vkSj 53 lkseokj gSaA
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vadns; ;kstuk (Ldhe)

xf.kr d{kk XI

Hkkx - A

iz- la- mÙkj vad

1.
4

π
1

2. 'kwU; 1

3.
1

36
1

4. 3 1

5.
1

2
1

6. lR; 1

7. vlR; 1

8. D 1

9. A 1

10.  ;fn dksbZ la[;k 3 ls HkkT; ugha 1

gS] rks og 6 ls HkkT; ugha gSA

Hkkx - B

11. B = B ∪ φ = B ∪ (A ∩ A′) 1

   = (B ∪ A) ∩ (B ∪ A′)

= (B ∪ A) ∩ (A′ ∪ B) = (B ∪ A) ∩ U (iznÙk gS) 1

= B ∪ A
1

2

⇒ A ⊂ B.
1

2
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322   iz'u izn£'kdk

12. cos x =
1

7
 ⇒ sin x = 2 1 4 3

1 cos 1
49 7

x− = − =

1

cos y =
13

14
 ⇒ sin y = 

169 3 3
1

196 14
− = 1

cos(x – y) = cosx cosy + sinx siny
1

2

= 
1

7

13

14

4 3

7

3 3

14

1

2













+ ⋅ = 1

⇒ x – y = 
3

π 1

2

13. eku yhft, fd]  P(n) : “23n – 1 la[;k 7 ls HkkT; gS”
1

2

P(1) = 23 – 1 = 8 – 1 = 7, tks 7 ls HkkT; gS  ⇒ P(1) lR; gS
1

2

eku yhft, fd] P(k) lR; gS] vFkkZr~ “23k – 1,  7 ls HkkT; gS]” ∴ 23k – 1 = 7a, a ∈ Z

1

Kkr gS fd 23(k + 1) – 1 =23k . 23 – 1 1

= (23k – 1) 8 + 7 = 7a . 8 + 7 = 7(8a + 1)
1

2

⇒ P(k + 1) lR; gS] vr% P(n) lR; gS n∀ ∈ N
1

2

14. eku yhft, fd – 4 + i 4 3  = r (cosθ + i sinθ)
1

2

⇒r cosθ =– 4, r sinθ = 4 3  ⇒ r2 = 16 + 48 = 64 ⇒ r = 8. 1
1

2

tanθ = – 3  ⇒ θ = π – 
2

3 3

π π
= 1

1

2
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iz'ui=k dk izk:i    323

∴ z = – 4 + i 4 3  = 8 cos sin
2

3

2

3

π π
+







i
1

2

15. iznÙk (nh gqbZ) vlfedk,¡ fuEufyf[kr gSa%

3x – 7 > 2(x – 6) ... (i)   vkSj 6 – x > 11 – 2x ... (ii)

(i) ⇒ 3x – 2x > – 12 + 7  ;k x > –5 ... (A) 1

(ii) ⇒ –x + 2x > 11 – 6   ;k x > 5 ... (B) 1

(A) rFkk (B) ls iznÙk fudk; dk gy  x > 5 gSA 1

vkys[kh fu:i.k fuEufyf[kr gS%

  1

16. fn;k gS fd , ,
b c c a a b

a b c

+ + +
 lekarj Js.kh (A.P.) esa gSA

∴1 ,1 ,1
b c c a a b

a b c

+ + +
+ + +  Hkh lekarj Js.kh esa gSaA 1

1

2

⇒ , ,
a b c a b c a b c

a b c

+ + + + + +
 lekarj Js.kh esa gSaA

1

D;ksaafd,  a + b + c ≠ 0

⇒
1 1 1

, ,
a b c

 Hkh lekarj Js.kh esa gSA 1
1

2

17. laHkkfor p;u fuEufyf[kr gSa%

p;u Hkkx I Hkkx II

(i) 2 4

(ii) 3 3 1

(iii) 4 2

∴ iz'uksa osQ p;u osQ oqQy izdkj

= ( )5 5 5 5 5 5
2 4 3 3 4 2C C C C C C× + × + × 1

1

2

}
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324   iz'u izn£'kdk

=10 × 5 + 10 × 10 + 5 × 10 = 200 1
1

2

18. eku yhft, fd x-v{k rFkk y-v{k ij var%[k.M Øe'k% 4a rFkk 3a gSaA
1

2

∴js[kk dk lehdj.k  1
4 3

x y

a a
+ =  gS 1

1

2

;k 3x + 4y = 12a

fcanq (–3, –2), bl js[kk ij fLFkr gS ⇒ 12a = –17 1
1

2

vr% js[kk dk lehdj.k 3x + 4y + 17 = 0 gSA
1

2

19. eku yhft, fd R osQ funsZ'kkad (x, y, z) gSaA

∴x = 
1(4) 2(0)

4
1 2

−
= −

−
1

   y = 
1( 1) 2(0)

1
1 2

− −
=

−
1

   z = 
1( 2) 2(0)

2
1 2

− −
=

−
   ∴ R osQ funsZ'kkad (– 4, 1, 2) gSaA 1

iqu% QR dk eè; fcanq 
− + − −





4 4

2

1 1

2

2 2

2
, ,  gS] vFkkZr~ (0, 0, 0) gS 1

vr% lR;kfir gks x;kA

20. f (x) =
3

3 4

x

x

−

+
blfy,  f (x + ∆x) = 

3 ( )

3 4( )

x x

x x

− + ∆

+ + ∆

1

2

f ′(x) =
0

0

3 3
lim

( ) ( ) 3 4 4 3 4
lim

x

x

x x x

f x x f x x x x

x x

∆ →

∆ →

− − ∆ −
−

+ ∆ − + + ∆ +
=

∆ ∆
1

=
0

(3 ) (3 4 ) (3 4 4 ) (3 )
lim

( ) (3 4 4 ) (3 4 )x

x x x x x x

x x x x∆ →

− − ∆ + − + + ∆ −

∆ + + ∆ +

1

2
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iz'ui=k dk izk:i    325

= 

2 2

0

9 12 3 4 3 4 9 3 12 4 12 4
lim

( ) (3 4 4 ) (3 4 )x

x x x x x x x x x x x x

x x x x∆ →

+ − − − ∆ − ∆ − + − + − ∆ + ∆
=

∆ + + ∆ +

1

= 2
0

15 15
lim

( ) (3 4 4 ) (3 4 ) (3 4 )x

x

x x x x x∆ →

− ∆ −
= =

∆ + + ∆ + +
1

21. eku yhft, fd  p vlR; gS] vFkkZr~ ~p lR; gS] vFkkZr~] 3  ,d ifjes; la[;k gSA
1

2

∴ ,sls nks èku iw.kk±dksa a rFkk b dk vfLrRo gS fd]

3
a

b
= , tgk¡ a vkSj b vlgHkkT; (coprime) la[;k,¡ gSa

1

2

⇒ a2 = 3b2 ⇒ 3, a2 dks foHkkftr djrk gS ⇒ 3, a dks foHkkftr djrk gS 1

∴ a = 3c tgk¡ c ,d èku iw.kk±d gS]
∴ 9c2 = 3b2 ⇒ b2 = 3c2 ⇒ 3, b dks Hkh foHkkftr djrk gS 1

∴ 3,  a rFkk b dk ,d lekiorZd (common factor) gS] tks ,d fojksèkksfDr gS D;ksafd
a, b vlgHkkT; la[;k,¡ gSaA 1

vr% ¶p : 3  ,d vifjes; la[;k gŞ  lR; gSA
22. x

i
: 10 30 50 70 90

f
i
: 4 24 28 16 8 ∴ 80if = 

1

2

f
i
 x

i
: 40 720 1400 1120 720 ∴ 4000i if x = 1

| | | |i id x x= − : 40 20 0 20 40 ∴ ekè;  = 50
1

2

f
i
 | d

i
 |: 160 480 0 320 320 ∴ | | 1280i if d =      1

∴ ekè; fopyu = 
1280

16
80

= 1

∑

∑

∑
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326   iz'u izn£'kdk

Hkkx - C

23. (f + g) (4) = f(4) + g(4) = (4)2 + 4  = 16 + 2 = 18 1
1

2

(f – g) (9) = f(9) – g(9) = (9)2 – 9  = 81 – 3 = 78 1
1

2

(f . g) (4) = f(4) . g(4) = (4)2 . (4)  = (16) (2) = 32 1
1

2

f

g






  (9) = 

2
(9) (9) 81

27
(9) 39

f

g
= = = 1

1

2

24. sin 7x + sin 5x = 2 sin 6x cosx 1

sin 9x + sin 3x = 2 sin 6x cos 3x 1

cos 7x + cos 5x = 2 cos 6x cosx 1

cos 9x + cos 3x = 2 cos 6x cos 3x 1

∴ ck;k¡ i{k =
2sin 6 cos 2sin 6 cos 3

2 cos 6 cos 2 cos 6 cos 3

x x x x

x x x x

+

+

1

2

=
sin 6 (cos 3 cos ) sin 6

cos 6 (cos 3 cos ) cos 6

x x x x

x x x x

+
=

+
1

= tan 6x
1

2

25. +1Tr  = C
n n r r

x yr
−

⋅
 
dk iz;ksx djus ij 1

T
4
 =

10
3C

x

x

3
7 3

3

3

2













⋅

−
1

=
15 15

4

10.9.8 1 40

3.2.1 273
x x− ⋅ ⋅ = − 1

vafre in ls 5ok¡ in = (11 – 5 + 1) = izkjEHk ls 7ok¡ in 1
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∴ T
7
 =

10
3

4

2

6

3

3
C6

x

x













⋅ 1

=

2
10.9.8.7 3

1890
4.3.2.1 1

⋅ = 1

26. eku yhft, fd vHkh"V] js[kk 5x – y

+ 4 = 0 dks (x
1
, y

1
) ij rFkk js[kk 3x

+ 4y – 4 = 0 dks (x
2
, y

2
) ij izfrPNsn

djrh gSA

∴ 5x
1
 – y

1
 + 4 = 0 ⇒y

1
 = 5x

1
 + 4

3x
2
 + 4y

2
 – 4 = 0 ⇒y

2
 = 

24 3

4

x−

∴ (x
1
, 5x

1
 + 4) rFkk x

x
2

24 3

4
,

−



  izfrPNsn fcanq gS

1

2

∴
1 2 1

2

x x+
=  rFkk 

2
1

4 3
5 4

4 5
2

x
x

−
+ +

= 1

⇒ x
1
 + x

2
 = 2 rFkk  20x

1
 – 3x

2
 = 20

1

2

gy djus ij] 1

26

23
x = , 2

20

23
x = 1

∴ y
1
 = 

222

23
, y

2
 = 

8

23

1

2

∴ vHkh"V js[kk dk lehdj.k y – 5 = 

222
5

23 ( 1)
26

1
23

x

−

−

−

 gS 1

;k 107x – 3y – 92 = 0  gS
1

2
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27. ;gk¡  a2 = 169 rFkk b2 = 144 ⇒ a = 13, b = 12 1

∴ nh?kZ v{k dh yEckbZ = 26

y?kq v{k dh yEckbZ = 24

D;ksafd e2 = 

2

2

144 25 5
1 1

169 169 13

b
e

a
− = − = ∴ = 1

ukfHk;k¡ (± ae, 0) gSa = ± ⋅






13
5

13
0,  = (± 5, 0) 1

'kh"kks± osQ funsZ'kkad (± a, 0) gSa = (± 13, 0) 1

ukfHkyac thok dh yEckbZ = 

2
2 2(144) 288

13 13

b

a
= = 1

28. oxZ : 30-40 40-50 50-60 60-70 70-80 80-90 90-100

f: 3 7 12 15 8 3 2∴  50f = 
1

2

x
i
: 35 45 55 65 75 85 95

d
i
: = 

65

10

ix −
–3 –2 –1 0 1 2 3

f
i
 d

i
: –9 –14 –12 0 8 6 6 15i if d = − 1

2
i if d : +27 28 12 0 8 12 18,

2 105i if d = 1

ekè; x  = 
15

65 10 65 3 62
50

− × = − = 1

izlj.k σ2 = 
105

50

15

50
10 201

2

2
−

−
⋅ =















 1

1

2

ekud fopyu  σ = 201 14.17= 1

∑

∑

∑
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29. (i) fdlh lkekU; o"kZ esa fnuksa dh oqQy la[;k = 365

                                                             = 52 lIrkg + 1 fnu 1

∴ P(53 jfookj)  = 
1

7
1

(ii) fdlh yhi o"kZ esa fnuksa dh oqQy la[;k = 366

                                                     = 52 lIrkg + 2 fnu 1

∴ ;g nks fnu] lkseokj ,oa eaxyokj] eaxyokj ,oa cqèkokj] cqèkokj ,oa 'kfuokj] 'kfuokj
,oa jfookj ;k jfookj ,oa lkseokj gks ldrs gSaA

∴   P(53 jfookj) = 
7

2 1

2

(iii) P(53 jfookj vkSj 53 lkseokj) = 
1

7
 (ii ls) 1

1

2
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1.1 lexz voyksdu (Overview)

1.1.1 leqPp; vkSj mudk fu:i.k (Sets and their representations): leqPp; oLrqvksa dk
,d lqifjHkkf"kr laxzg gSA fdlh leqPp; dks fu:fir djus dh nks fofèk;k¡ gSa%

(i) jksLVj ;k lkj.khc¼ :i (Roster or Tabular form)

(ii) leqPp; fuekZ.k :i (Set builder form)

1.1.2 fjDr leqPp; (The empty set): ftl leqPp; esa ,d Hkh vo;o ugha gksrk gS mls fjDr
leqPp; ;k 'kwU; leqPp; dgrs gSa rFkk izrhd { } ;k φ ls iznf'kZr djrs gSaA

1.1.3 ifjfer vkSj vifjfer leqPp; (Finite and infinite sets): og leqPp; ftlesa vo;oksa
dh la[;k fuf'pr gksrh gS] ifjfer leqPp; dgykrk gS vU;Fkk leqPp; vifjfer dgykrk gSA

1.1.4 mi&leqPp; (Sub-sets): ;fn leqPp; A dk izR;sd vo;o] leqPp; B dk Hkh ,d
vo;o gS] rks A, B dk mi&leqPp; dgykrk gSA izrhdkRed :i esa ge fy[krs gSa fd  A ⊂ B,

;fn a ∈ A ⇒ a ∈ B.

ge okLrfod la[;kvksa osQ leqPp; dks R
izkÑr la[;kvksa osQ leqPp; dks N
iw.kk±dksa osQ leqPp; dks  Z

ifjes; la[;kvksa osQ leqPp; dks Q
vifjes; la[;kvksa osQ leqPp; dks T  }kjk fu:fir djrs gSaA

ge ns[krs gSa fd
N ⊂ Z ⊂ Q ⊂ R,

T ⊂ R, Q ⊄ T, N ⊄ T

1.1.5 leku leqPp;  (Equal sets): fn;s x;s nks leqPp; A vkSj B esa ;fn A dk izR;sd vo;o
B dk Hkh vo;o gS rFkk B dk izR;sd vo;o A dk Hkh vo;o gS] rks leqPp; A vkSj B leku
dgykrs gSaA nks leku leqPp;ksa esa rF;r% leku vo;o gksrs gSaA

1.1.6 varjky R osQ mi&leqPp; osQ :i esa (Intervals as sub-sets of R) eku yhft, fd
a, b ∈ R vkSj a < b rc

(a) okLrfod la[;kvksa dk leqPp; {x : a < x < b} ,d foo`r varjky (Open interval)

dgykrk gS vkSj izrhd (a, b) }kjk fu:fir gksrk gSA

vè;k; 1

leqPp;
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(b) okLrfod la[;kvksa dk leqPp; {x : a ≤ x ≤ b} ,d lao`r varjky (Closed interval)

dgykrk gS vkSj izrhd [a, b] }kjk fu:fir gksrk gSA

    (c)   ,d vaR; fcanq ij can rFkk nwljs ij [kqys varjky fuEufyf[kr }kjk fu:fir gksrs gS%
    [a, b) = {x : a ≤ x < b}

    (a, b] = {x : a < x ≤ b}

1.1.7 ?kkr leqPp; (Power set) : leqPp; A osQ mi&leqPp;ksa osQ laxzg dks A dk ?kkr leqPp;
dgrs gSaA bldks izrhd P(A) ls fu:fir djrs gSaA ;fn A esa vo;oksa dh la[;k = n vFkkZr~ n(A)

= n, rks P(A) esa vo;oksa dh la[;k = 2n

1.1.8 lkoZf=kd leqPp; (Universal set): fdlh fo'ks"k
lanHkZ esa ;g ,d vkèkkjHkwr leqPp; gksrk gS] ftlosQ vo;o
rFkk mi&leqPp; ml fo'ks"k lanHkZ esa izklafxd gksrs gSaA
mnkgj.k osQ fy, vaxzsth Hkk"kk osQ o.kZekyk (Alphabet) esa Loj
o.kks± (Vowels) osQ leqPp; gsrq] vaxzsth Hkk"kk osQ leLr
o.kZekyk dk leqPp;] ,d lkoZf=kd leqPp; gks ldrk gSA
lkoZf=kd leqPp; dks izrhd U ls fu:fir djrs gSaA

1.1.9 osu vkjs[k (Venn diagrams): leqPp;ksa osQ chp
lacaèkksa dks fu:fir djus okys vkjs[kksa dks osu vkjs[k dgrs gSaA mnkgj.kkFkZ] izkÑr la[;kvksa dk
leqPp; iw.kZ la[;kvksa osQ leqPp; dk ,d mi&leqPp; gS] tks Lo;a iw.kk±dksa osQ leqPp; dk ,d
mi&leqPp; gSA ge bu lacaèkksa dks vkÑfr 1-1 esa n'kkZ, x;s osu vkjs[k }kjk iznf'kZr djrs gSaA

1.1.10 leqPp;ksa ij lafØ;k,¡ (Operations on sets)

leqPp;ksa dk lfEeyu : (Union of Sets): nks fn;s gq, leqPp; A vkSj B dk lfEeyu leqPp;
C gS] ftlesa os lHkh vo;o gSa tks ;k rks A esa ;k B esa gSaA izrhdkRed :i esa ge fy[krs gSa fd

C = A ∪ B = {x | x ∈A ;k x ∈B}

vkÑfr 1.1

vkÑfr 1.2 (a) vkÑfr 1.2 (b)
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lfEefyu dh lafØ;k osQ oqQN xq.kèkeZ
(i) A ∪ B = B ∪ A (ii) (A ∪ B) ∪ C = A ∪ (B ∪ C) (iii)   A ∪ φ = A

(iv) A ∪ A = A (v) U ∪ A = U

leqPp;ksa dk loZfu"B (Intersection of sets)  nks leqPp;ksa A vkSj B dk loZfu"B mu lHkh
vo;;ksa dk leqPp; gS tks A vkSj B nksuksa esa gksaA izrhdkRed :i esa ge fy[krs gSa fd
A ∩ B = {x : x ∈ A vkSj x ∈ B}.

;fn A ∩ B = φ, rks A vkSj B vla;qDr leqPp; (Disjoint sets) dgykrs gSaA
loZfu"B lafØ;k osQ oqQN xq.kèkeZ

(i) A  ∩ B = B ∩ A (ii) (A  ∩ B) ∩ C = A  ∩ (B ∩ C)

(iii) φ ∩ A = φ ; U ∩ A = A (iv) A ∩ A = A

(v) A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C)

(vi) A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

leqPp;ksa dk varj (Difference of sets) izrhd A – B }kjk fu:fir leqPp;ksa A vkSj B dk
varj] mu vo;oksa dk leqPp; gS] tks A esa gSa foaQrq B esa ugha gSaA bls ge bl izdkj fy[krs gSa%

A – B = {x : x ∈ A vkSj x ∉ B}

lkFk gh B – A = { x : x ∈ B vkSj x ∉A}

leqPp; dk iwjd (Complement of a set)  eku yhft, fd U ,d lkoZf=kd leqPp; gS vkSj
A, U dk ,d mi&leqPp; gS] rks A dk iwjd leqPp;] U osQ mu vo;oksa dk leqPp; gS tks A
osQ vo;o ugha gSA izrhdkRed :i esa ge fy[krs gSa fd –

A′ = {x : x ∈ U vkSj x ∉ A}. lkFk gh A′ = U – A

iwjd leqPp;ksa osQ oqQN xq.kèkeZ (Some properties of complement of sets)

(i) iwjd fu;e (Law of complements)

(a) A ∪ A′ = U (b) A ∩ A′ = φ

vkÑfr 1.3 (a) vkÑfr 1.3 (b)
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(ii) fM&ekWxsZu dk fu;e (De Morgan’s law):

(a) (A  ∪ B)′ = A′  ∩ B′ (b) (A  ∩ B)′ = A′  ∪ B′

(iii) (A′ )′ = A

(iv) U′ = φ rFkk φ′ = U

1.1.11 nks leqPp;ksa osQ lfEeyu vkSj loZfu"B ij vkèkkfjr O;kogkfjd iz'uksa dks ljy djus
osQ lw=k (Formulae to solve practical problems on union and intersection of two sets)

;fn A, B vkSj C dksbZ ifjfer leqPp; gksa] rc
(a) n (A ∪ B) = n (A) + n (B) – n (A ∩ B)

(b) ;fn (A ∩ B) = φ, rks n (A ∪ B) = n (A) + n (B)

(c) n (A ∪ B ∪ C) = n (A) +  n (B) + n (C) – n (A ∩ B) – n (A ∩ C) – n (B ∩ C)

+ n (A ∩ B ∩ C)

1.2 gy fd, gq, mnkgj.k (Solved Examples)

y?kq mÙkjh; iz'u (Short Answer)

mnkgj.k 1  fuEufyf[kr leqPp;ksa dks jksLVj :i esa fyf[k,A
(i) A = {x | x;  10 ls NksVk ,d èku iw.kk±d gS vkSj 2x – 1 ,d fo"ke la[;k gS}
(ii) C = {x : x2 + 7x – 8 = 0, x ∈ R}

gy
(i) x osQ leLr èku iw.kk±d ekuksa osQ fy, 2x – 1 lnSo ,d fo"ke la[;k gksxhA fo'ks"k :i ls

x = 1, 2, ......9 osQ fy, 2x – 1 ,d fo"ke la[;k gSA vr%  A = {1, 2, 3, 4, 5, 6, 7, 8, 9}

(ii) x2 + 7x – 8 = 0    ;k   (x + 8) (x – 1) = 0 ftlls x = – 8 ;k x = 1

vr%   C = {– 8, 1}

mnkgj.k 2  crkb, fd fuEufyf[kr dFkuksa esa ls dkSu ls dFku lR; vkSj dkSu ls vlR; gSA vius
mÙkj dk vkSfpR; Hkh crykb,A

(i) 37 ∉ {x | x osQ rF;r% (exactly) nks /u xq.ku[kaM gSa}
(ii) 28 ∈ {y | y osQ leLr èku xq.ku[kaMksa dk ;ksxiQy 2y gS}
(iii) 7,747 la[;k ∈ {t | t, 37 dk xq.kt (multiple) gS }
gy

(i) vlR;
D;ksafd] 37 osQ rF;r% nks ?ku xq.ku[k.M 1 vkSj 37 gS] vr% 37 fn;s leqPp; esa gSA

(ii) lR;
D;ksafd] 28 osQ èku xq.ku[k.Mksa dk ;ksxiQy

= 1 + 2 + 4 + 7 + 14 + 28

= 56 = 2 × 28
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(iii) vlR;
7,747, la[;k  37 dk xq.kt ugha gSA

mnkgj.k 3  ;fn X vkSj Y lkoZtfud leqPp; U osQ mi&leqPp; gSa] rks fl¼ dhft, fd
(i) Y ⊂ X ∪ Y (ii) X ∩ Y ⊂ X (iii) X ⊂ Y ⇒ X ∩ Y = X

gy
(i) X ∪ Y = {x | x ∈ X ;k x ∈ Y}

bl izdkj x ∈ Y ⇒ x ∈ X ∪ Y

vr% Y ⊂ X ∪ Y

(ii) X ∩ Y = {x | x ∈ X vkSj x ∈ Y}

bl izdkj x ∈ X ∩ Y ⇒ x ∈ X

vr% X ∩ Y ⊂ X

(iii) è;ku nhft, fd
x ∈ X ∩ Y ⇒ x ∈ X

bl izdkj X ∩ Y ⊂ X

lkFk gh lkFk] D;ksafd X ⊂ Y,

vr,o x ∈ X ⇒ x ∈ Y ⇒ x ∈ X ∩ Y

vr% X ⊂ X ∩ Y

bl izdkj ifj.kke  X = X ∩ Y izkIr gksrk gSA
mnkgj.k 4  fn;k gqvk gS fd N = {1, 2, 3, ..., 100}, rks

(i) N dk og mi&leqPp; A fyf[k,] ftlosQ vo;o fo"ke la[;k,a gSaA
(ii) N dk og mi&leqPp; B fyf[k,] ftlosQ vo;o x + 2 }kjk fu:fir gksrs gSa] tgk¡ x ∈ N gSA

gy
(i) A = {x | x ∈ N vkSj x fo"ke la[;k gS}= {1, 3, 5, 7, ..., 99}

(ii) B = {y | y = x + 2, x ∈ N}

vr,o       1 ∈ N osQ fy,  y = 1 + 2 = 3

               2 ∈ N osQ fy,  y = 2 + 2 = 4 bR;kfn
vr%]     B = {3, 4, 5, 6, ... , 100}

mnkgj.k 5 fn;k gS fd] E = {2, 4, 6, 8, 10}. ;fn n, E osQ fdlh lnL; (vo;o) dks fu:fir
djrk gS] rks fuEufyf[kr }kjk fu:fir lHkh la[;kvksa okys leqPp; fyf[k,%

(i) n + 1 (ii) n 2

gy%  fn;k gS E = {2, 4, 6, 8, 10}

(i) eku yhft, fd]     A = {x | x = n + 1, n ∈ E}

bl izdkj 2 ∈ E osQ fy, x = 3
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4 ∈ E osQ fy, x = 5 bR;kfn
blfy, A = {3, 5, 7, 9, 11}

(ii) eku yhft, B = {x | x = n2, n ∈ E}

vr,o] 2 ∈ E osQ fy, x = (2)2 = 4

4 ∈ E osQ fy, x = (4)2 = 16

6 ∈ E osQ fy, x = (6)2 = 36 bR;kfnA
blfy, B = {4, 16, 36, 64, 100}

mnkgj.k 6 eku yhft, fd X = {1, 2, 3, 4, 5, 6} ;fn  n, X osQ fdlh lnL; dks fu:fir djrk
gS] rks fuEufyf[kr dks leqPp; :i esa O;Dr dhft,

(i) n ∈ X, ijarq 2n ∉ X (ii) n + 5 = 8 (iii)    n, 4 ls vfèkd gS

gy
(i) X = {1, 2, 3, 4, 5, 6} ;g fn;k gS fd n ∈ X, ijarq 2n ∉ X

eku yhft, fd] A = {x | x ∈ X vkSj 2x ∉ X}

vc 1 ∉ A    D;ksafd 2 × 1 = 2 ∈ X

2 ∉ A    D;ksafd 2 × 2 = 4 ∈ X

3 ∉ A    D;ksafd 2 × 3 = 6 ∈ X

foaQrq 4 ∈ A    D;ksafd 2 × 4 = 8 ∉ X

5 ∈ A    D;ksafd 2 × 5 = 10 ∉ X

6 ∈ A    D;ksafd 2 × 6 = 12 ∉ X

vr% A = {4, 5, 6}

(ii) eku yhft, fd] B = {x | x ∈ X vkSj x + 5 = 8}

;gk¡ B = {3} tSlk x = 3 ∈ X vkSj 3 + 5 = 8 vkSj X esa vU; dksbZ ,slk vo;o x ugha gS]
ftlosQ fy, x + 5 = 8.

(iii) eku yhft, fd C = {x | x ∈ X, x > 4}

vr% C = {5, 6}

mnkgj.k 7 leqPp; E, M vkSj U osQ chp fuEufyf[kr lacaèkksa dks Li"V djus okys osu vkjs[k
[khafp,] tgk¡ E, fdlh fo|ky; esa vaxzsth i<+us okys fo|kfFkZ;ksa dk leqPp; gS] M blh fo|ky;
esa xf.kr i<+us okys fo|kfFkZ;ksa dk leqPp; gS rFkk U  ml fo|ky; esa i<+us okys leLr fo|kfFkZ;ksa
dk leqPp; gSA

(i) xf.kr i<+us okys lHkh fo|kFkhZ vaxzsth Hkh i<+rs gSa ijarq vaxzsth i<+us okys oqQN ,sls fo|kFkhZ
gSa tks xf.kr ugha i<+rs gSaA

(ii) ,slk dksbZ fo|kFkhZ ugha gSa tks xf.kr rFkk vaxzsth nksuksa fo"k; i<+rk gSA
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(iii) oqQN fo|kFkhZ xf.kr i<+rs gSa ijarq vaxzsth ugha i<+rs gSa] oqQN vaxzsth i<+rs gSa ijarq xf.kr ugha
i<+rs gSa vkSj oqQN nksuksa fo"k; i<+rs gSaA

(iv) lHkh fo|kFkhZ xf.kr ugha i<+rs gSa ijarq vaxzsth i<+us okyk izR;sd fo|kFkhZ xf.kr Hkh i<+rk gSA
gy

(i) D;ksafd xf.kr i<+us okys lHkh fo|kFkhZ vaxzsth Hkh i<+rs gSa ijarq vaxzsth i<+us okys oqQN ,sls
fo|kFkhZ gSa] tks xf.kr ugha i<+rs gSaA

vr,o] M ⊂ E ⊂ U

bldk osu vkjs[k vkÑfr 1-4 esa n'kkZ;k x;k gSA

vkÑfr 1.4

vkÑfr 1.5

(ii) D;ksafd ,slk dksbZ fo|kFkhZ ugha gS] tks vaxzsth rFkk xf.kr nksuksa fo"k; i<+rk gks

vr% E ∩ M = φ.

(iii) D;ksafd oqQN fo|kFkhZ vaxzsth rFkk xf.kr nksuksa fo"k; i<+rs gSa] oqQN osQoy vaxzsth vkSj oqQN
osQoy xf.kr i<+rs gSaA
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(iv) D;ksafd vaxzsth i<+us okyk izR;sd fo|kFkhZ xf.kr Hkh i<+rk gS]

vr% E ⊂ M ⊂ U

vkÑfr 1-7 dk osu vkjs[k bls iznf'kZr djrk gSA

mnkjg.k 8 lHkh leqPp;ksa A, B vkSj C osQ fy,

D;k (A ∩ B) ∪ C = A ∩ (B ∪ C) gS\ vius dFku (mÙkj) dk
vkSfpR; Hkh crkb,A

gy  ughaA uhps fy[ks A, B vkSj C leqPp;ksa ij fopkj dhft,%
A = {1, 2, 3}

B = {2, 3, 5}

C = {4, 5, 6}

vc (A ∩ B) ∪ C = ({1, 2, 3} ∩ {2, 3, 5}) ∪ {4, 5, 6}

= {2, 3} ∪ {4, 5, 6}

= {2, 3, 4, 5, 6}

vkSj A ∩ (B ∪ C) = {1, 2, 3} ∩ [{2, 3, 5} ∪ {4, 5, 6}

= {1, 2, 3} ∩ {2, 3, 4, 5, 6}

= {2, 3}

vr% (A ∩ B) ∪ C ≠ A ∩ (B ∪ C)

mnkgj.k 9 leqPp;ksa osQ xq.kèkeks± dk iz;ksx djosQ fl¼ dhft, fd lHkh leqPp;ksa A rFkk B osQ fy,
A – (A ∩ B) = A – B

gy A – (A ∩ B) = A ∩ (A ∩ B)′  (D;ksafd A – B = A ∩ B′)

= A ∩ (A′ ∪ B′) (De Morgan’s osQ fu;e }kjk)

= (A ∩ A′) ∪ (A ∩ B′) (forj.k fu;e }kjk)

vkÑfr 1.7

vkÑfr 1.6

bldk osu vkjs[k vkÑfr 1-6 esa n'kkZ;k x;k gSA
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= φ ∪ (A ∩ B′)

= A ∩ B′ = A – B

nh?kZ mÙkjh; iz'u (L.A)

mnkjg.k 10 lHkh leqPp;ksa A, B rFkk C osQ fy, D;k (A – B) ∩ (C – B) = (A ∩ C) – B gS\
vius mÙkj dk vkSfpR; Hkh crkb,A

gy  gk¡A

eku yhft, fd x ∈ (A – B) ∩ (C – B)

⇒ x ∈ A – B vkSj x ∈ C – B

⇒ (x ∈ A vkSj x ∉ B) vkSj (x ∈ C vkSj x ∉ B)

⇒ (x ∈ A vkSj x ∈ C) vkSj x ∉ B

⇒ (x ∈ A ∩ C) vkSj x ∉ B

⇒ x ∈ (A ∩ C) – B

vr,o (A – B) ∩ (C – B) ⊂ (A ∩ C) – B ... (1)

foykser% (Conversely),

eku yhft, fd y ∈ (A ∩ C) – B

⇒ y ∈ (A ∩ C) vkSj y ∉ B

⇒ (y ∈ A vkSj y ∈ C) vkSj y ∉ B

⇒ (y ∈ A vkSj y ∉ B) vkSj (y ∈ C vkSj y ∉ B)

⇒ y ∈ (A – B) vkSj y ∈ (C – B)

⇒ y ∈ (A – B) ∩ (C – B)

vr,o (A ∩ C) – B ⊂ (A – B) ∩ (C – B) ... (2)

(1) rFkk (2) }kjk (A – B) ∩ (C – B) =  (A ∩ C) – B

mnkgj.k 11  eku yhft, fd A, B vkSj C leqPp; gSa] rks fl¼ dhft, fd
A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

gy  ge igys fl¼ djsaxs fd A ∪ (B ∩ C) ⊂ (A ∪ B) ∩ (A ∪ C)

eku yhft, fd x ∈ A ∪ (B ∩ C), rks
x ∈ A ;k x ∈ B ∩ C

⇒ x ∈ A ;k (x ∈ B vkSj x ∈ C)

⇒ (x ∈ A ;k x ∈ B) vkSj (x ∈ A ;k x ∈ C)

⇒ (x ∈ A ∪ B) vkSj (x ∈ A ∪ C)

⇒ x ∈ (A ∪ B) ∩ (A ∪ C)

vr% A ∪ (B ∩ C) ⊂ (A ∪ B) ∩ (A ∪ C) ... (1)
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vc ge fl¼ djsaxs fd (A ∪ B) ∩ (A ∪ C) ⊂ A ∪ (A ∪ C)

eku yhft, fd x ∈ (A ∪ B) ∩ (A ∪ C)

⇒ x ∈ A ∪ B vkSj x ∈ A ∪ C

⇒ (x ∈ A ;k x ∈ B) vkSj (x ∈ A ;k x ∈ C)

⇒ x ∈ A ;k (x ∈ B vkSj x ∈ C)

⇒ x ∈ A ;k (x ∈ B ∩ C)

⇒ x ∈ A ∪ (B ∩ C)

vr% (A ∪ B) ∩ (A ∪ C) ⊂ A ∪ (B ∩ C) ... (2)

vr,o (1) rFkk (2) ls
A ∩ (B ∪ C) = (A ∪ B) ∩ (A ∪ C)

mnkgj.k 12 eku yhft, fd P vHkkT; la[;kvksa dk leqPp; gS vkSj S = {t | 2t – 1,d vHkkT;
la[;k gSA fl¼ dhft, fd S ⊂ P.

mnkgj.k vc dFku x ∈ S ⇒ x ∈ P dk lerqY; (equivalent) izfrèkukRed (Contrapositive)

dFku x ∉ P ⇒ x ∉ S gSA
vc ge mi;qZDr izfrèkukRed dFku dks fojksèkksfDr (contradiction) }kjk fl¼ djsaxsA
eku yhft, fd x ∉ P

⇒ x ,d la;qDr la[;k (composite number) gSA
vc eku yhft, fd x ∈ S

⇒ 2x – 1 = m (tgk¡ m ,d vHkkT; la[;k gS)
⇒ 2x  = m + 1

tks lHkh la;qDr la[;kvksa osQ fy, lR; ugha gS] mnkgj.kkFkZ x = 4 D;ksafd 24 = 16, tks fdlh vHkkT;
la[;k m rFkk 1 dk ;ksxiQy ugha gks ldrk gSA
vr% gesa ,d fojksèkksfDr izkIr gksrh gSA
vr,o] tc x ∉ P, rks ge bl fu"d"kZ ij igq¡prs gSa fd x ∉ S

vr% S ⊂ P

mnkjg.k 13 xf.kr] HkkSfrd foKku rFkk jlk;u foKku esa ijh{kk nsus okys 50 fo|kfFkZ;ksa esa ls izR;sd
de ls de ,d fo"k; esa mÙkh.kZ gksrk gSA 37 xf.kr esa] 24 HkkSfrd foKku esa rFkk 43 jlk;u foKku
esa mÙkh.kZ gksrs gSaA ;fn xf.kr vkSj HkkSfrd foKku esa vfèkdre 19] xf.kr vkSj jlk;u foKku esa
vfèkdre 29 rFkk HkkSfrd foKku vkSj jlk;u foKku esa vfèkdre 20 mÙkh.kZ gksrs gSa] rks rhuksa fo"k;ksa
esa mÙkh.kZ gksus okys fo|kfFkZ;ksa dh vfèkdre laHko la[;k fdruh gS\
gy eku yhft, fd]

M xf.kr esa mÙkh.kZ gksus okys fo|kfFkZ;ksa dk leqPp; gS]
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P HkkSfrd foKku esa mÙkh.kZ gksus okys fo|kfFkZ;ksa dk leqPp; gS vkSj
C jlk;u foKku esa mÙkh.kZ gksus okys fo|kfFkZ;ksa dk leqPp; gS

vc n(M ∪ P ∪ C) = 50, n(M) = 37, n(P) = 24, n(C) = 43

n(M ∩ P) ≤ 19, n(M ∩ C) ≤ 29, rFkk n(P ∩ C) ≤ 20  (fn;k gS)
Kkr gS fd]

n(M ∪ P ∪ C) = n(M) + n(P) + n(C) – n(M ∩ P) – n(M ∩ C)

   – n(P ∩ C) + n(M ∩ P ∩ C) ≤ 50

⇒ 37 + 24 + 43 – 19 – 29 – 20 + n(M ∩ P ∩ C) ≤ 50

⇒ n(M ∩ P ∩ C) ≤ 50 – 36

⇒ n(M ∩ P ∩ C) ≤ 14

vr% rhuksa fo"k;ksa esa mÙkh.kZ gksus okyksa dh vfèkdre laHko la[;k 14 gSA

oLrqfu"B iz'u (Objective Type Questions)

mnkjg.k 14 ls 16 esa fn;s x;s pkj fodYiksa esa ls lgh fodYi dk p;u dhft,%  (M.C.Q.)

mnkgj.k 14 izR;sd leqPp; X
r
 esa 5 vo;o gSa rFkk izR;sd leqPp; Y

r
 esa 2 vo;o gSa vkSj

20

1 1

X S Y
n

r r

r r= =

= =  . ;fn S dk izR;sd vo;o X
r
 osQ rF;r% (exactly) 10 leqPp;ksa vkSj  Y

r

izdkj osQ rF;r% 4 leqPp;ksa esa gS] rks n dk eku
(A) 10 (B) 20 (C) 100 (D) 50

gy lgh mÙkj (B) gSA

D;ksafd]  n(X
r
) = 5, 

20

1

X Sr

r=

= , vr,o  n(S) = 100

ijarq S dk izR;sd vo;o X
r
 izdkj osQ rF;r% (Bhd&Bhd) 10 leqPp;ksa esa gS] vr,o 100

10
10

=

lqLi"V (distinct) vo;o S esa gSaA lkFk gh lkFk (Also) S dk izR;sd vo;o Y
r
 izdkj osQ rF;r% 4

leqPp;ksa esa gS vkSj izR;sd Y
r
 esa 2 vo;o gSaA bl izdkj ;fn Y

r
 izdkj osQ n leqPp; S esa gSa] rks

2

4

n
 = 10

vr,o n = 20

mnkgj.k 15  nks ifjfer (Finite) leqPp;ksa esa Øe'k% m vkSj n vo;o gSaA igys leqPp; osQ
mi&leqPp;ksa dh oqQy la[;k nwljs leqPp; osQ mi&leqPp;ksa dh oqQy la[;k ls 56 vfèkd gSA
m vkSj n osQ eku Øe'k%

(A) 7, 6 (B) 5, 1 (C) 6, 3 (D) 8, 7

∪

∪ ∪
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12     iz'u izn£'kdk

gy lgh mÙkj (C) gSA
eku yhft, fd A rFkk B ,sls leqPp; gSa fd n (A) = m, n (B) = n

bl izdkj n (P(A)) = 2m, n (P(B)) = 2n

vr,o n (P(A)) – n (P(B)) = 56, vFkkZr~ 2m – 2n = 56

⇒ 2n (2m – n – 1) = 23 7

⇒ n = 3 , 2m – n – 1 = 7

⇒ m = 6

mnkgj.k 16 leqPp; (A ∪ B ∪ C) ∩ (A ∩ B′ ∩ C′)′ ∩ C′ leku gS
(A) B ∩ C′ (B) A ∩ C (C) B ∪ C′ (D) A ∩ C′

gy%  lgh mÙkj (A) gS]
D;ksafd] (A ∪ B ∪ C) ∩ (A ∩ B′ ∩ C′)′ ∩ C′

= (A ∪ (B ∪ C)) ∩ (A′ ∪ (B ∪ C)) ∩ C′

= (A ∩ A′) ∪ (B ∪ C) ∩ C′

= φ ∪ (B ∪ C) ∩ C′

= B ∩ C′ ∪ φ = B ∩ C′

mnkgj.k 17 vkSj 18 esa fjDr LFkkuksa dh iwfrZ dhft,A

mnkjg.k 17  ;fn A vkSj B nks ifjfer leqPp; gSa] rks  n(A) + n(B) 
__________

 osQ cjkcj
gksrk gSA

gy%  D;ksafd n(A ∪ B) = n (A) + n (B) – n (A ∩ B)

vc n(A) + n (B) = n (A ∪ B) + n (A ∩ B)

mnkgj.k 18 ;fn A ,d ifjfer leqPp; gS] ftlesa n vo;o gSa] rks A osQ mi&leqPp;ksa dh la[;k
_________ gksrh gSA

gy   2n

crkb, fd mnkgj.k 19 vkSj 20 esa fn;s fuEufyf[kr dFku lR; gSa ;k vlR; gSaA

mnkgj.k 19  eku yhft, fd R vkSj S fuEufyf[kr izdkj ls ifjHkkf"kr leqPp; gSa%

R = {x ∈ Z | x, 2 ls HkkT; gS}

S = {y ∈ Z | y, 3 mls HkkT; gS},

rks R ∩ S = φ

gy  vlR;A D;ksafd 6] 3 vksj 2 nksuksa ls HkkT; gSA
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vr% R ∩ S  ≠ φ

mnkgj.k 20  Q ∩ R = Q, tgk¡ Q ifjes; la[;kvksa dk leqPp; gS vkSj R okLrfod la[;kvksa dk
leqPp; gSA

gy%  lR; D;ksafd Q ⊂ R,  blfy, Q ∩∩∩∩∩ R = Q

 1.3 iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. fuEufyf[kr leqPp;ksa dks jksLVj :i eas fyf[k,%
(i) A = {x : x ∈ R, 2x + 11 = 15} (ii) B = {x | x2 = x, x ∈ R}

(iii) C = {x | x vHkkT; la[;k p dk ,d èkukRed xq.ku[kaM gS}

2. fuEufyf[kr leqPp;ksa dks jksLVj :i esa fyf[k,%

(i) D = {t | t3 = t, t ∈ R} (ii) E = {w | 
2

3
3

w

w

−
=

+
, w ∈ R}

(iii) F = {x | x4 – 5x2 + 6 = 0, x ∈ R}

3. ;fn Y = {x | x la[;k 2p – 1 (2p – 1) dk ,d èkukRed xq.ku[kaM gS] tgk¡ 2p – 1,d vHkkT;
la[;k gS}, rks Y dks jksLVj :i esa fyf[k,A

4. crkb, fd fuEufyf[kr dFkuksa esa ls dkSu lR; vkSj dkSu vlR; gSA vius mÙkj dk vkSfpR;
Hkh crkb,A

(i) 35 ∈ {x | x osQ rF;r% pkj èkukRed xq.ku[kaM gSa}
(ii) 128 ∈ {y | y osQ leLr èkukRed xq.ku[kaMksa dk ;ksxiQy 2y gS}
(iii) 3 ∉ {x | x4 – 5x3 + 2x2 – 112x + 6 = 0}

(iv) 496 ∉ {y | y osQ leLr èkukRed xq.ku[kaMksa dk ;ksxiQy 2y gS}
5. fn;k gS fd L = {1, 2, 3, 4}, M = {3, 4, 5, 6} vkSj N = {1, 3, 5}, rks lR;kfir (Verify)

dhft, fd L – (M ∪ N) = (L – M) ∩ (L – N)

6. ;fn A vkSj B lkoZf=kd leqPp; U osQ mi&leqPp; gSa] rks fl¼ dhft, fd]
(i) A ⊂ A ∪ B (ii) A ⊂ B ⇔ (A ∪ B = B)

(iii) (A ∩ B) ⊂ A

7. fn;k gS fd] N = {1, 2, 3, ... , 100}, rks fuEufyf[kr dks fyf[k,%
(i) N dk og mi&leqPp;] ftlosQ vo;o le la[;k,¡ gSaA
(ii) N dk og mi&leqPp;] ftlosQ vo;o iw.kZ oxZ (Perfect square) la[;k,¡ gSaA

8. fn;k gS fd X = {1, 2, 3}, ;fn n leqPp; X osQ fdlh lnL; dks fu:fir djrk gS] rks
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14     iz'u izn£'kdk

fuEufyf[kr }kjk fu:fir leLr la[;kvksa dks varfoZ"V (Contain) djus okys leqPp;ksa dks
fyf[k,%

(i) 4n (ii) n + 6 (iii)
2

n
(iv) n – 1

9. ;fn Y = {1, 2, 3, ... 10}, rFkk a leqPp; Y osQ fdlh vo;o dks fu:fir djrk gS] rks mu
leqPp;ksa dks fyf[k, ftuosQ varfoZ"V leLr vo;o fuEufyf[kr izfrcaèkksa (Conditions) dks
larq"V djrs gSa%
(i) a ∈ Y ijarq a2 ∉ Y (ii) a + 1 = 6, a ∈ Y

(iii) a, 6 ls de gS vkSj a ∈ Y

10. A, B rFkk C lkoZf=kd leqPp; U osQ mi&leqPp; gSaA ;fn A = {2, 4, 6, 8, 12, 20}

B = {3, 6, 9, 12, 15}, C = {5, 10, 15, 20} vkSj U lHkh iw.kZ la[;kvksa dk leqPp; gS] rks
U, A, B vkSj C osQ ijLij lacaèkksa dks n'kkZus okyk osu vkjs[k [khafp,A

11. eku yhft, fd U fdlh fo|ky; osQ leLr yM+osQ vkSj yM+fd;ksa dk leqPp; gS] G ml
fo|ky; osQ leLr yM+fd;ksa dk leqPp; gS] B ml fo|ky; osQ leLr yM+dksa dk leqPp; gS
vkSj S ml fo|ky; osQ mu lHkh fo|kfFkZ;ksa dk leqPp; gS] tks rSjuk lh[krs gSaaA ml fo|ky; osQ
osQoy oqQN fo|kFkhZ rSjuk lh[krs gSaA U, G, B vkSj S leqPp;ksa osQ chp laHko ijLij lacaèkksa esa
ls fdlh ,d lacaèk dks iznf'kZr djus okyk ,d osu vkjs[k [khafp,A

12. lHkh leqPp;ksa A, B vkSj C osQ fy, fl¼ dhft, fd] (A – B) ∩ (C – B) = A – (B ∪ C)

fuèkkZfjr dhft, fd iz'u la[;k 13 ls 17 rd esa fn;s x;s dFku lR; gSa ;k vlR; gSaA
vius mÙkj dk vkSfpR; Hkh crkb,A

13. lHkh leqPp;ksa A vkSj B osQ fy,] (A – B) ∪ (A ∩ B) = A

14. lHkh leqPp;ksa A, B vkSj C osQ fy,] A – (B – C) = (A – B) – C

15. lHkh leqPp;ksa A, B vkSj C osQ fy,] ;fn A ⊂ B, rks A ∩ C ⊂ B ∩ C

16. lHkh leqPp;ksa A, B vkSj C osQ fy,] ;fn A ⊂ B, rks A ∪ C ⊂ B ∪ C

17. lHkh leqPp;ksa A, B vkSj C osQ fy,] ;fn A ⊂ C vkSj B ⊂ C, rks A ∪ B ⊂ C

leqPp;ksa osQ xq.kèkeks± dk iz;ksx djosQ iz'u la[;k 18 ls 21 esa fn;s dFkuksa dks fl¼ dhft,%

18. lHkh leqPp;ksa A vkSj B osQ fy,] A ∪ (B – A) = A ∪ B

19. lHkh leqPp;ksa A vkSj B osQ fy,] A – (A – B) = A ∩ B

20. lHkh leqPp;ksa A vkSj B osQ fy,] A – (A ∩ B) = A – B

21. lHkh leqPp;ksa A vkSj B osQ fy,] (A ∪ B) – B = A – B

22. eku yhft, fd T = 
5 4 40

| 5
7 13

x x
x

x x

 + −
− = 

− − 
 D;k T ,d fjDr leqPp; gS\ vius mÙkj

dk vkSfpR; Hkh crkb,A
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nh?kZ mÙkjh; iz'u (L.A.)

23. eku yhft, fd A, B vkSj C dksbZ leqPp; gSa] rks fl¼ dhft, fd
A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C)

24. 100 fo|kfFkZ;ksa esa ls 15 vaxzsth] 12 xf.kr vkSj 8 foKku esa mÙkh.kZ gq,A 6 vaxzsth vkSj xf.kr]
7 xf.kr vkSj foKku] 4] vaxzsth vkSj foKku rFkk 4 rhuksa fo"k;ksa esa mÙkh.kZ gq,A Kkr dhft,
fd fdrus fo|kFkhZ mÙkh.kZ gq,%&

(i) vaxzsth vkSj xf.kr ijarq foKku eas ugha
(ii) xf.kr vkSj foKku ijarq vaxzsth esa ugha
(iii) osQoy xf.kr esa
(iv) osQoy ,d ls vfèkd fo"k;ksa esa

25. 60 fo|kfFkZ;ksa dh ,d d{kk esa] 25 fo|kFkhZ fØosQV vkSj 20 fo|kFkhZ Vsful [ksyrs gSa rFkk
10 fo|kFkhZ nksuksa gh [ksy [ksyrs gSaA mu fo|kfFkZ;ksa dh la[;k Kkr dhft, tks bu nksuksa esa
ls dksbZ Hkh [ksy ugha [ksyrs gSaA

26. fdlh fo|ky; osQ 200 fo|kfFkZ;ksa osQ losZ{k.k (Survey) ls Kkr gqvk fd 120 fo|kFkhZ
xf.kr] 90 HkkSfrd foKku rFkk 70 jlk;u foKku i<+rs gSaA 40 xf.kr vkSj HkkSfrd foKku]
30 HkkSfrd foKku vkSj jlk;u foKku] 50 jlk;u foKku vkSj xf.kr i<+rs gSa rFkk 20 bu
fo"k;ksa esa ls dksbZ Hkh fo"k; ugha i<+rs gSaA mu fo|kfFkZ;ksa dh la[;k Kkr dhft,] tks bu rhuksa
gh fo"k;ksa dks i<+rs gSaA

27. fdlh 'kgj osQ 10,000 ifjokjksa osQ ckjs esa Kkr gksrk gS fd 40% lekpkj i=k A, 20%

lekpkj i=k B, 10% lekpkj i=k C, 5% lekpkj i=k A vkSj B, 3% lekpkj i=k B vkSj C
rFkk 4% lekpkj i=k A vkSj C [kjhnrs gSaA ;fn 2% ifjokj rhuksa gh lekpkj i=k [kjhnrs gSa]
rks mu ifjokjksa dh la[;k Kkr dhft, tks
(a) osQoy lekpkj i=k A [kjhnrs gSaA
(b) A, B rFkk C esa ls dksbZ Hkh lekpkj i=k ugha [kjhnrs gSaA

28. 50 fo|kfFkZ;ksa osQ ,d lewg esa Úkalhlh] vaxzsth vkSj laLÑr fo"k;ksa dk vè;;u djus okyksa
dh la[;k fuEufyf[kr izdkj gS% Úkalhlh ¾ 17] vaxzsth ¾ 13] laLÑr ¾ 15] Úkalhlh vkSj
vaxzsth ¾ 09] vaxzsth vkSj laLÑr ¾ 04] Úkalhlh vkSj laLÑr ¾ 05] vaxzsth] Úkalhlh vkSj
laLÑr ¾ 03 mu fo|kfFkZ;ksa dh la[;k Kkr dhft, tks]

(i) osQoy Úkalhlh i<+rs gSaA (v) Úkalhlh vkSj laLÑr i<+rs gSa ijarq vaxzsth ugha
i<+rs gSaA

(ii) osQoy vaxzsth i<+rs gSaA (vi) Úkalhlh vkSj vaxzsth i<+rs gSa ijarq laLÑr ugha
i<+rs gSaA

(iii) osQoy laLÑr i<+rs gSaA (vii) rhuksa Hkk"kkvksa esa ls de ls de ,d Hkk"kk i<+rs gSaA
(iv) vaxzsth vkSj laLÑr i<+rs gSa  (viii) rhuksa Hkk"kkvksa esa ls ,d Hkh Hkk"kk ugha i<+rs gSaA

ijarq] Úkalhlh ugha i<+rs gSaA
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16     iz'u izn£'kdk

oLrqfu"B iz'u (Objective Type Questions)

iz'u la[;k 29 ls 43 esa izR;sd esa fn;s x;s pkj fodYiksa esa lgh fodYi dk p;u dhft,
(M.C.Q.):

29. eku yhft, fd rhl leqPp; A
1
, A

2
, A

3
, ..., A

30
 esa ls izR;sd esa 5 vo;o rFkk n leqPp;

B
1
, B

2
, B

3
, ..., B

n
 esa ls izR;sd esa 3 vo;o gSA eku yhft, fd 

30

1 1

A B S
n

i j

i j= =

= =   ;fn

S dk izR;sd vo;o A
i
 izdkj osQ rF;r% 10 vkSj B

j
, izdkj osQ rF;r% 9 leqPp;ksa esa gS]

rks n dk eku
(A) 15 (B) 3 (C) 45 (D) 35

30. nks ifjfer leqPp;ksa essa Øe'k% m vkSj n vo;o gSaA igys leqPp; osQ mi&leqPp;ksa dh
la[;k nwljs leqPp; osQ mi&leqPp;ksa osQ mi&leqPp;ksa dh la[;k ls 112 vfèkd gSA m
vkSj n osQ eku Øe'k%
(A) 4, 7 (B) 7, 4 (C) 4, 4 (D) 7, 7

31. leqPp; (A ∩ B′)′ ∪ (B ∩ C) fuEufyf[kr esa ls fdl leqPp; osQ leku gS%
(A) A′ ∪ B ∪ C (B) A′ ∪ B (C) A′ ∪ C′ (D) A′ ∩ B

32. eku yhft, fd F
1
 lekarj prqHkqZt] F

2
 vk;r] F

3
 leprqHkZqt] F

4
 oxZ rFkk F

5
 leyac prqHkqZt

osQ leqPp; gSa] rks F
1
 fuEufyf[kr esa ls fdlosQ leku gS\

(A) F
2
 ∩ F

3
(B) F

3
 ∩ F

4

(C) F
2
 ∪ F

5
(D) F

2
 ∪ F

3
 ∪ F

4
 ∪ F

1

33. eku yhft, fd S = fdlh oxZ osQ Hkhrj osQ fcanqvksa dk leqPp;] T = fdlh f=kHkqt osQ Hkhrj
osQ fcanqvksa dk leqPp;] C = fdlh o`Ùk osQ Hkhrj osQ fcanqvksa dk leqPp;A ;fn f=kHkqt vkSj
o`Ùk ,d nwljs dks izfrPNsn djrs gSa (dkVrs gSa) vkSj oxZ esa varfoZ"V gSa] rks
(A) S ∩ T ∩ C = φ (B) S ∪ T ∪ C = C

(C) S ∪ T ∪ C = S (D) S ∪ T = S ∩ C

34. eku yhft, fd R, Hkqtk a vkSj b (a, b > 1) okys ,d ,sls vk;r osQ Hkhrjh fcanqvksa dk
leqPp; gS] ftldh Hkqtk,¡ Øe'k%  x-v{k rFkk y-v{k dh èkukRed fn'kkvksa osQ vuqfn'k
(along) gSa] rks
(A) R = {(x, y) : 0 ≤ x ≤ a, 0 ≤ y ≤ b}

(B) R = {(x, y) : 0 ≤ x < a, 0 ≤ y ≤ b}

(C) R = {(x, y) : 0 ≤ x ≤ a, 0 < y < b}

(D) R = {(x, y) : 0 < x < a, 0 < y < b}

∪ ∪
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35. 60 fo|kfFkZ;ksa dh ,d d{kk esa 25 fo|kFkhZ fØosQV] 20 fo|kFkhZ Vsful vkSj 10 fo|kFkhZ nksuksa
gh [ksy [ksyrs gSa] rks nksuksa esa ls dksbZ Hkh [ksy ugha [ksyus okys fo|kfFkZ;ksa dh la[;k
(A) 0 (B) 25 (C) 35 (D) 45  gSA

36. ;fn 840 O;fDr;ksa okys fdlh uxj esa 450 O;fDr fganh] 300 O;fDr vaxzsth vkSj 200
O;fDr nksuksa gh fo"k; i<+rs gSa] rks nksuksa esa ls dksbZ Hkh fo"k; ugha i<+us okys O;fDr;ksa dh
la[;k
(A) 210 (B) 290 (C) 180 (D) 260  gSA

37. ;fn X = {8n – 7n – 1 | n ∈ N} vkSj Y = {49n – 49 | n ∈ N}, rks
(A) X ⊂ Y (B) Y ⊂ X (C) X = Y (D) X ∩ Y = φ

38. ,d losZ{k.k iznf'kZr djrk gS fd 63% yksx fdlh lekpkj pSuy (News Channel) dks
ns[krs gSa tcfd 76% yksx fdlh vU; pSuy dks ns[krs gSaA ;fn x% yksx nksuksa pSuy ns[krs
gSa] rks
(A) x = 35 (B) x = 63 (C) 39 ≤ x ≤ 63 (D) x = 39

39. ;fn leqPp; A vkSj B fuEufyf[kr izdkj ls ifjHkkf"kr gSa]

 A = {(x, y) | y = 
1

x
, 0 ≠ x ∈ R}      B = {(x; y) | y = – x, x ∈ R}, rks

(A) A ∩ B = A (B) A ∩ B = B (C) A ∩ B = φ (D) A ∪ B = A

40. ;fn A vkSj B nks leqPp; gSa] rks  A ∩ (A ∪ B) leku gS%
(A) A (B) B (C) φ (D) A ∩ B

41. ;fn A = {1, 3, 5, 7, 9, 11, 13, 15, 17} B = {2, 4, ... , 18} rFkk N izkÑr la[;kvksa dk
leqPp; lkoZf=kd leqPp; gS] rks A′ ∪ (A ∪ B) ∩ B′) leku gS%
(A) φ (B) N (C) A (D) B

42. eku yhft, fd S = {x | x 100 ls NksVk 3 dk ,d èkukRed xq.kt gS},

P = {x | x, 20 ls NksVh ,d vHkkT; la[;k gS}, rks n(S) + n(P) =

(A) 34 (B) 31 (C) 33 (D) 30  gSA
43. ;fn X rFkk Y nks leqPp; gSa vkSj X′  X osQ iwjd leqPp; dks fu:fir djrk gS] rks

X ∩ (X ∪ Y)  leku gS%
(A) X (B) Y (C) φ (D) X ∩ Y

iz'u la[;k 44 ls 51 esa ls izR;sd esa fjDr LFkkuksa dh iwfrZ dhft,%

44. leqPp; {x ∈ R : 1 ≤ x < 2} dks ____________ izdkj ls Hkh fy[kk tk ldrk gSA
45. tc A = φ, rks P(A) esa vo;oksa dh la[;k ____________ gSA
46. ;fn A rFkk B bl izdkj osQ ifjfer leqPp; gSa fd A ⊂ B, rks n (A ∪ B) = _____________.
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18     iz'u izn£'kdk

 47. ;fn A rFkk B dksbZa Hkh nks leqPp; gSa] rks A – B _____________ osQ leku gSA
48. leqPp; A = {1, 2} dk ?kkr leqPp; ______________ gSA
49. fn;k gqvk gS fd A = {1, 3, 5}. B = {2, 4, 6} rFkk C = {0, 2, 4, 6, 8}, rks leqPp;ksa  A,

B rFkk C dk ,d lkoZf=kd leqPp; ______________ gSA
50. ;fn U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 2, 3, 5}, B = {2, 4, 6, 7} rFkk

C = {2, 3, 4, 8}, rks
(i)  (B ∪ C)′ ______________ gSA   (ii) (C – A)′ ______________ gSA

51. fdlh Hkh leqPp; A rFkk B osQ fy,]  A – (A ∩ B) _____________ osQ leku gSA
52. lHkh leqPp;ksa A, B rFkk C osQ fy, fuEufyf[kr leqPp;ksa dk lgh feyku dhft,%

(i) ((A′ ∪ B′) – A)′ (a) A – B

(ii) [B′ ∪ (B′ – A)]′ (b) A

(iii) (A – B) – (B – C) (c) B

(iv) (A – B) ∩ (C – B) (d) (A × B) ∩ (A × C)

(v) A × (B ∩ C) (e) (A × B) ∪ (A × C)

(vi) A × (B ∪ C) (f) (A ∩ C) – B

iz'u la[;k 53 ls 58 esa ls izR;sd esa fn;s gq, fuEufyf[kr dFkuksa dks lR; ;k vlR; esa O;Dr
dhft,%

53. ;fn A dksbZ leqPp; gS] rks A ⊂ A

54. fn;k gqvk gS fd M = {1, 2, 3, 4, 5, 6, 7, 8, 9} vkSj ;fn B = {1, 2, 3, 4, 5, 6, 7, 8, 9}, rks

B ⊄ M

55. leqPp; {1, 2, 3, 4} rFkk {3, 4, 5, 6} leku gSaA

56. Q ∪ Z = Q, tgk¡ Q ifjes; la[;kvksa dk leqPp; gS vkSj Z iw.kk±dksa dk leqPp; gSA

57. eku yhft, fd leqPp; R vkSj T fuEufyf[kr izdkj ls ifjHkkf"kr gSa]

R = {x ∈ Z | x, la[;k 2 ls HkkT; gS}

T = {x ∈ Z | x, la[;k 6 HkkT; gS}, rks T ⊂ R

58. fn;k gqvk gS fd A = {0, 1, 2}, B = {x ∈ R | 0 ≤ x ≤ 2}, rks fl¼ dhft, fd A = B.
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2.1 lexz voyksdu (Overview)

bl vè;k; essa nks leqPp;ksa osQ vo;oksa osQ ;qXe (pair) osQ ckjs essa fopkj fd;k x;k gS vkSj fiQj
;qXe osQ ?kVdksa (elements) osQ chp lacaèk dk ifjp; djk;k x;k gSA O;kogkfjd :i ls vius
thou esa izfrfnu ge nks leqPp;ksa osQ lnL;ksa dk ;qXe cukrs jgrs gSaA mnkgj.kkFkZ] fnu osQ izR;sd
?kaVs dks nwjn'kZu osQ ekSle foKkuh }kjk ifBr LFkkuh; rkieku osQ lkFk ;qfXer fd;k tkrk gSA ,d
vè;kid] ;g tkuus osQ fy, fd d{kk us fdlh ikB dks fdruh vPNh rjg le>k gS] cgqèkk
izkIrkadksa vkSj mu izkIrkadksa dks ikus okys fo|kfFkZ;ksa dh la[;kvksa dk ;qXe cukrs gSaA var eas] ge ,sls
fo'ks"k lacaèkksa osQ ckjs esa tkusaxs tks iQyu (Function) dgykrs gSaA

2.1.1 leqPp;ksa dk dkrhZ; xq.ku (Cartesian products of sets)

ifjHkk"kk : fn;s gq, nks vfrfjDr leqPp;ksa A rFkk B osQ fy,] mu lHkh Øfer (Ordered) ;qXeksa
(x,y) dk leqPp;] tgk¡ x ∈ A vkSj y ∈ B, A rFkk B dk dkrhZ; xq.ku dgykrk gSA izrhdkRed
:i esa] ge fy[krs gSa fd-

A × B = {(x, y) |  x ∈ A vkSj y ∈ B}

;fn A = {1, 2, 3} vkSj B = {4, 5}, rks
A × B = {(1, 4), (2, 4), (3, 4), (1, 5), (2, 5), (3, 5)}

rFkk B × A = {(4, 1), (4, 2), (4, 3), (5, 1), (5, 2), (5, 3)}

(i) nks Øfer ;qXe leku gksrs gSa] ;fn vkSj osQoy ;fn muosQ laxr (Corresponding) izFke
?kVd leku gksa vkSj laxr f}rh; ?kVd Hkh leku gksa] vFkkZr~ (x, y) = (u, v), ;fn vkSj osQoy
;fn x = u, y = v.

(ii) ;fn  n(A) = p vkSj n (B) = q, rks n (A × B) = p × q

(iii) A × A × A = {(a, b, c) : a, b, c ∈ A}. ;gk¡ (a, b, c) ,d Øfer f=k;d (Ordered

triplet) dgykrk gSA

2.1.2 lacaèk (Relations) : fdlh vfrfjDr leqPp; A ls vfrfjDr leqPp; B esa lacaèk R, dkrhZ;
xq.ku A × B dk ,d mi&leqPp; gksrk gSA ;g mi&leqPp;]  A × B osQ Øfer ;qXeksa osQ izFke
?kVdksa rFkk f}rh; ?kVdksa osQ chp dksbZ izfrcaèk (lacaèk) yxkus ls izkIr gksrk gSA bu Øfer ;qXeksa
osQ f}rh; ?kVd] izFke ?kVd dk izfrfcac (image) dgykrk gSA

fdlh lacaèk R osQ Øfer ;qXeksa osQ lHkh izFke ?kVdksa osQ leqPp; dks R dk izkar (domain)

rFkk f}rh; ?kVdksa osQ leqPp; dks R dk ifjlj (range) dgrs gSaA

vè;k; 2

lacaèk ,oa iQyu
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20    iz'u izn£'kdk

mnkgj.k osQ fy, eku yhft, fd R = {(1, 2), (– 2, 3), (
1

2
, 3)} ,d lacaèk gS] rks R dk izkar

= {1, – 2, 
1

2
} rFkk R dk ifjlj = {2, 3}.

(i) fdlh lacaèk dk fu:i.k ;k rks jksLVj :i ;k leqPp; fuekZ.k :i }kjk fd;k tk ldrk gS
vFkok mldk fu:i.k ,d rhj vkjs[k (arrow diagram) }kjk Hkh fd;k tk ldrk gS] tks
mldk ,d n`f"V fp=k.k (visual representation) Hkh gSA

(ii) ;fn n (A) = p, n (B) = q rks n (A × B) = pq vkSj leqPp; A ls leqPp; B esa lacaèkksa dh
oqQy laHko la[;k = 2pq

2.1.3 iQyu (Functions) : fdlh leqPp; A ls leqPp; B esa lacaèk f  ,d iQyu dgykrk gS]
;fn leqPp; A osQ izR;sd vo;o dk leqPp; B esa ,d vkSj osQoy ,d izfrfcac gksrk gSA

nwljs 'kCnksa esa ,d iQyu ,slk lacaèk gS ftlosQ nks ;qXeksa osQ izFke ?kVd leku u gksaA
laosQru  f : X → Y dk rkRi;Z gS fd f , X ls  Y esa ,d iQyu gSA X dks f  dk izkar rFkk Y

dks f  dk lgizkar (Co-domain) dgrs gSaA ,d iznÙk vo;o x ∈ X ls lacafèkr f  osQ varxZr] Y
esa ,d vf}rh; (unique)vo;o  y  gksrk gSA

f  osQ varxZr]  x ls lacafèkr vf}rh; vo;o y dks izrhd  f (x) }kjk fu:fir djrs gSa vkSj mls
'x dk  f ',  ;k x ij f  dk eku* ;k f  osQ vUrxZr x dk izfrfcac* dgrs gSaA

f (x) osQ leLr ekuksa dks ,d lkFk ysus ls cus leqPp; dks f  dk ifjlj ;k f  osQ varxZr
x dk izfrfcac dgrs gSaA izrhdkRed :i esa]

 f  dk ifjlj = { y ∈ Y |  y = f (x), x ∈ X}

ifjHkk"kk : ,d ,slk iQyu] ftldk ifjlj R (okLrfod la[;kvksa dk leqPp;) ;k mldk dksbZ
mi&leqPp; gks] okLrfod eku iQyu (real valued function) dgrs gSaA blosQ vfrfjDr] ;fn
bldk izkar Hkh ;k rks R vFkok R dk ,d mi leqPp; gks rks bls okLrfod iQyu dgrs gSaA

2.1.4  oqQN fo'ks"k izdkj osQ iQyu (Some specific types of functions)

(i) rRled iQyu (Identity function):

fu;e (izfrfcaèk) y = f (x) = x izR;sd x ∈ R }kjk ifjHkkf"kr

iQyu f : R → R, rRled iQyu dgykrk gSA

f  dk izkar = R,  f  dk ifjlj = R

(ii) vpj iQyu (Constant function):

fu;e vFkok izfrcaèk  y = f (x) = C, x ∈ R, tgka C ,d vpj gS] }kjk ifjHkkf"kr iQyu
f : R → R, ,d vpj iQyu dgykrk gSA

f  dk izkar = R, rFkk  f dk ifjlj = {C}
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lacaèk ,oa iQyu    21

(iii) cgqin ;k cgqinh; iQyu (Polynomial function):

izR;sd n ∈ N osQ fy, izfrcaèk y = f (x) = a
0
 + a

1
x + a

2
 x2 + ...+ a

n
xn, tgk¡ n ∈ N vkSj a

0
,

a
1
, a

2
...a

n
 ∈ R, }kjk ifjHkkf"kr okLrfod eku iQyu f:R→ R,  ,d cgqin iQyu

dgykrk gSA

(iv) ifjes; iQyu (Rational function):

( )

( )

f x

g x
 izdkj osQ okLrfod iQyu] tgk¡  f (x) rFkk  g (x), x osQ ,sls cgqin iQyu gSa] tks

,d ,sls izkar esa ifjHkkf"kr gSa] ftlesa g(x) ≠ 0, ifjes; iQyu dgykrs gSaA mnkgj.kkFkZ] fu;e

f (x) = 
1

2

x

x

+

+
, ∀ x ∈ R – {– 2 }}kjk ifjHkkf"kr iQyu f : R –{–2} → R, ,d ifjes;

iQyu gSA
(v) ekikad iQyu (Modulus function):

fu;e f (x) = x = 
, 0

, 0

x x

x x

≥ 
 

− < 
, ∀ x ∈ R }kjk ifjHkkf"kr iQyu] ekikad iQyu dgykrk gSA

f  dk izkar = R

 f  dk ifjlj = R+  ∪ {0}

(vi) fpÉ iQyu (Signum function):

fu;e 

1, 0| |
, 0

( ) 0, 0

0, 0 1, 0

xx
x

f x xx

x x

>  
≠  

= = =  
  = − <  

;fn

;fn

;fn

 }kjk

ifjHkkf"kr okLrfod iQyu f : R →→→→→ R, fpÉ iQyu dgykrk gSA  f  dk izkar = R,  f  dk
ifjlj = {1, 0, – 1}

(vii) egÙke iw.kk±d iQyu (Greatest integer function):

fu;e f (x) = [x], x ∈R tgk¡ [x], x ls de ;k x osQ cjkcj egÙke iw.kk±d eku xzg.k
(èkkj.k) djrk gS] }kjk ifjHkkf"kr okLrfod iQyu f : R →→→→→ R, egÙke iw.kk±d iQyu
dgykrk gSA
vr%             f (x) = [x] = – 1, – 1 ≤ x  < 0 osQ fy,

f (x) = [x] = 0, 0 ≤ x  < 1 osQ fy,
[x] = 1, 1 ≤  x  <  2 osQ fy,
[x] = 2, 2 ≤  x  <  3 osQ fy,] bR;kfnA

⎧
⎨
⎪

⎩⎪

⎧
⎨
⎪

⎩⎪

⎧
⎨
⎪

⎩⎪
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22    iz'u izn£'kdk

2.1.5  okLrfod iQyuksa dk chtxf.kr  (Algebra of real functions)

(i) nks okLrfod iQyuksa dk ;ksx
eku yhft, fd f : X → R rFkk g : X → R dksbZ nks okLrfod iQyu gSa] tgk¡ X ⊂ R rc
ge ( f + g) : X → R dks] lHkh  x ∈ X osQ fy, ( f + g) (x) = f (x) + g (x) }kjk ifjHkkf"kr
djrs gSaA

(ii) ,d okLrfod iQyu ls nwljs dks ?kVkuk
eku yhft, fd f : X → R rFkk g : X → R dksbZ nks okLrfod iQyu gSa] tgk¡ X ⊆ R  rc
ge (f – g) : X → R dks] lHkh x ∈ X osQ fy,] (f – g) (x) = f (x) – g (x) }kjk ifjHkkf"kr
djrs gSaA

(iii) ,d vfn'k (Scalar) xq.ku
eku yhft, fd f : x → R  ,d okLrfod iQyu gS rFkk α ,d vfn'k gS tks R esa gS] rc
xq.kuiQy αf , X ls R esa ,d iQyu gS] tks (α f ) (x) = α f (x), x ∈ X }kjk ifjHkkf"kr gSA

(iv) nks okLrfod iQyuksa dk xq.ku% eku yhft, fd  f : X → R rFkk g : x → R dksbZ nks
okLrfod iQyu gSa] tgk¡ X ⊆ R, rc bu nksuksa iQyuksa dk xq.kuiQy

 (f g) (x) = f (x) . g (x) ∀  x ∈ X }kjk ifjHkkf"kr iQyu f g : X →→→→→ R gSA

(v) nks okLrfod iQyuksa dk HkkxiQy% eku yhft, fd  f  rFkk g, X ls R esa ifjHkkf"kr nks

okLrfod iQyu gSaA izrhd 
f

g
 ls fufnZ"V (denote), f  dk g ls HkkxiQy] fu;e

( )
( )

( )

f f x
x

g g x

 
= 

 
 ,  g (x) ≠ 0, x ∈ X }kjk ifjHkkf"kr X ls R esa ,d iQyu gSA

A fVIi.kh  ;ksxiQy iQyu f + g, varj iQyu f – g vkSj xq.kuiQy fg esa ls izR;sd dk izkar
= {x : x ∈D 

f 
 ∩  D

g
}

tgk¡             D
f 
 =  f dk izkar]

D
g 
 =  g dk izkarA

iQyu dk izkar     =
f

g
  dk izkar

= {x : x ∈D 
f 
 ∩  D

g
 vkSj g (x) ≠ 0}

2.2 gy fd;s gq, mnkgj.k

laf{kIr mÙkj okys (S.A)

mnkgj.k 1  eku yhft, fd A = {1, 2, 3, 4} rFkk B = {5, 7, 9} Kkr dhft,%
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(i) A × B (ii) B × A

(iii) D;k A × B = B × A ? (iv) D;k n (A × B) = n (B × A) ?

gy   pw¡fd A = {1, 2, 3, 4} rFkk B = {5, 7, 9}, vr%
(i) A × B = {(1, 5), (1, 7), (1, 9), (2, 5), (2, 7),

(2, 9), (3, 5), (3, 7), (3, 9), (4, 5), (4, 7), (4, 9)}

(ii) B × A = {(5, 1), (5, 2), (5, 3), (5, 4), (7, 1), (7, 2),

(7, 3), (7, 4), (9, 1), (9, 2), (9, 3), (9, 4)}

(iii) ugha] A × B ≠ B × A D;ksafd A × B vkSj B × A esa rF;r% ,d leku Øfer ;qXe ugha gSaA
(iv) n (A × B) = n (A) × n (B) = 4 × 3 = 12

n (B × A) = n (B) × n (A) = 4 × 3 = 12

vr% n (A × B) = n (B × A)

mnkjg.k 2  x vkSj y Kkr dhft,] ;fn]
(i) (4x + 3, y) = (3x + 5, – 2) (ii) (x – y, x + y) = (6, 10)

gy

(i)  pw¡fd (4x + 3, y) = (3x + 5, – 2), blfy,
4x + 3 = 3x + 5

;k x = 2

rFkk y = – 2

(ii) x – y = 6

x + y = 10

∴ 2x = 16

;k x = 8

8 – y = 6

∴ y = 2

mnkgj.k 3 ;fn A = {2, 4, 6, 9} vkSj B = {4, 6, 18, 27, 54}, a ∈ A, b ∈ B, rks Øfer (a, b)

'a', 'b' dk ,d xq.ku[kaM gS vkSj a < b.

gy D;ksafd la[;k 2] la[;k 4 dk ,d xq.ku[kaM gS rFkk 2 < 4, blfy, (2] 4) bl izdkj dk ,d

Øfer ;qXe gSA

blh izdkj  (2, 6), (2, 18), (2, 54) blh izdkj osQ vU; Øfer ;qXe gSaA
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24    iz'u izn£'kdk

vr% {(2, 4), (2, 6), (2, 18), (2, 54), (6, 18), (6, 54,), (9, 18), (9, 27), (9, 54)} Øfer ;qXeksa dk
vHkh"V leqPp; gSA

mnkjg.k 4  R = {(x, y) : y = 
6

x
x

+ ; tgk¡ x, y ∈ N vkSj x < 6} }kjk iznÙk (given) lacaèk dk izkar

vkSj ifjlj Kkr dhft,A

gy  tc x = 1, y = 7 ∈ N, vr,o (1, 7) ∈ R

iqu% tc x = 2 .  y = 
6

2
2

+  = 5 ∈ N,

vr,o (2, 5) ∈ R iqu% tc x = 3,  y = 3 + 
6

3
 = 5 ∈ N, (3, 5) ∈ R blosQ vfrfjDr x = 4 osQ

fy, y = 4 + 
6

4
 ∉ N rFkk x = 5 osQ fy,  y = 5 + 

6

5
 ∉ N

vr% R = {(1, 7), (2, 5), (3, 5)}, tgk¡ R dk izkar = {1, 2, 3} vkSj R dk ifjlj = {7, 5}

mnkgj.k 5  D;k fuEufyf[kr lacaèk iQyu gSa\ vius mÙkj dk vkSfpR; Hkh crkb,A

(i) R
1
 = {(2, 3), (

1

2
, 0), (2, 7), (– 4, 6)}

(ii) R
2
 = {(x, | x |) | x ,d okLrfod la[;k gS}

gy

D;ksafd (2, 3) vkSj (2, 7) ∈ R
1

⇒ R
1
 (2) = 3     rFkk     R

1
 (2) = 7

blfy, R
1
 (2) dk ,d vf}rh; izfrfcac ugha gSA vr% R

1
 ,d iQyu ugha gSA

(iii) R
2
 = {(x, | x |) / x ∈R}

izR;sd x ∈ R dk ,d vf}rh; izfrfcac | x | ∈ R gS

vr% R
2
 ,d iQyu gSA

mnkgj.k 6  og izkar Kkr djks ftlosQ fy, iQyu f (x) = 2x2 – 1 vkSj g (x) = 1 – 3x leku gSaA

gy%

;fn f (x) = g (x)

⇒ 2x2 – 1 = 1 – 3x
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⇒ 2x2 + 3x – 2 = 0

⇒ (2x – 1) (x + 2) = 0

vr% og izkar ftlosQ fy,  f (x) = g (x), 
1

, – 2
2

 
 
 

 gSA

mnkgj.k 7 fuEufyf[kr iQyuksa esa ls izR;sd dk izkar Kkr dhft,%

(i) 2
( )

3 2

x
f x

x x
=

+ +
 (ii)    f (x) = [x] + x

gy

(i) f  (x) 
( )

( )

g x

h x
 :i dk ,d ifjes; iQyu gS] tgk¡ g (x) = x rFkk R (x) = x2 + 3x + 2

vc  h (x) ≠ 0 ⇒ x2 + 3x + 2 ≠ 0 ⇒ (x + 1) (x + 2) ≠ 0

vr% iznÙk iQyu f  dk izkar R – {– 1, – 2} gSA
(ii) f (x) = [x] + x, vFkkZr~  f (x) = h (x) + g (x),

tgk¡  h (x) = [x] vkSj g (x) = x

h(x) dk izkar = R vkSj g(x) dk izkar = R

vr%  f  dk izkar = R

mnkgj.k 8 fuEufyf[kr iQyuksa osQ ifjlj Kkr dhft,%

(i)
4

4

x

x

−

−
(ii) 216 – x

gy

(i) f (x) = 
4

4

x

x

−

−
= 

4
1, 4

4

( 4)
1, 4

4

x
x

x

x
x

x

−
= > −


− − = − <

 −

vr%  
4

4

x

x

−

−
 dk ifjlj = {1, –1}

(ii) f  dk izkar] tgk¡  f (x)  = 216 x− , [– 4, 4] gSA

ifjlj osQ fy,] eku yhft, fd y = 216 x− ,
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26    iz'u izn£'kdk

rks y2 = 16 – x2

;k x2 = 16 – y2

D;ksafd x ∈ [– 4, 4]

vr%  f  dk ifjlj = [0, 4]

mnkgj.k 9 iQyu f (x) = 1 1x x− + + ,   – 2 ≤ x ≤ 2 dks iqu% ifjHkkf"kr (Redefine) dhft,A

gy% f (x) = 1 1x x− + + , – 2 ≤ x ≤ 2

=

– 1 1 , – 2 –1

– 1 1, –1 1

1 1 , 1 2

x x x

x x x

x x x

+ − − ≤ <


+ + + ≤ <
 − + + ≤ ≤

=

– 2 , – 2 –1

2, –1 1

2 ,1 2

x x

x

x x

≤ <

≤ <

≤ ≤






mnkgj.k 10  iQyu f (x) = 
2

1

[ ] –[ ]– 6x x
 dk izkar Kkr dhft,A

gy  fn;k gqvk gS fd  f (x) = 
2

1

[ ] –[ ]– 6x x
  f  ifjHkkf"kr gksxk ;fn [x]2 – [x] – 6 > 0

;k ([x]–3) ([x] + 2) > 0,

⇒ [x] < – 2 ;k [x] >  3

⇒ x < – 2 ;k x ≥ 4

vr% izkar = ( – ∞ , – 2) ∪ [4, ∞ )

oLrqfu"B iz'u (Objective Type Questions)

fn;s gq, pkj laHko mÙkjksa esa ls lgh mÙkj pqfu, (M.C.Q.)

mnkgj.k 11  fuEufyf[kr esa ls dkSu f (x) = 
1

x x−
 }kjk ifjHkkf"kr iQyu f  dk izkar gSA

(A)   R (B) R+

(C)   R– (D) buesa ls dksbZ ugha
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gy% lgh mÙkj (D) gSA  f (x) = 
1

x x−
 iznÙk gS]

tgk¡ x – x  =
– 0 0

2 0

x x x

x x

= ≥ 
 

< 

;fn

;fn

vr%
1

x x−
, fdlh Hkh x ∈ R osQ fy, ifjHkkf"kr ugha gSA vr% f, fdlh Hkh x ∈ R osQ fy,

ifjHkkf"kr ugha gS] vFkkZr~ fn;s gq, fodYiksa esa ls dksbZ Hkh f  dk izkar ugha gSA

mnkgj.k 12 ;fn f (x) = x3 3

1

x
−  rks f (x) + f (

1

x
) fuEufyf[kr esa ls fdlosQ cjkcj gS%

(A) 2x3 (B)
3

2

x
(C) 0 (D) 1

gy  lgh p;u (C) gSA

D;ksafd f (x) = x3 – 3

1

x

blfy,
1

f
x

 
 
 

 =
3

3

1
– x

x

vr% f (x) + 
1

f
x

 
 
 

=
3 3

3 3

1 1
–x x

x x
− +  = 0

mnkgj.k 13 eku yhft, fd A rFkk B dksbZ ,sls nks leqPp; gSa fd n(B) = p, n(A) = q, rks
leqPp;ksa f : A  → B oqQy la[;k __________ gSA

gy% A dk dksbZ Hkh vo;o eku yhft, fd x
i
 leqPp; B osQ vo;oksa ls p rjhosQ ls lac¼ fd;k

tk ldrk gSA vr% vHkh"V leqPp;ksa dh rF;r% la[;k pq gSA

mnkgj.k 14  eku yhft, fd f  rFkk g fuEufyf[kr nks iQyu gSa]

f = {(2, 4), (5, 6), (8, – 1), (10, – 3)}

g = {(2, 5), (7, 1), (8, 4), (10, 13), (11, – 5)} rks f + g dk izkar __________ gksxkA

⎧
⎨
⎪

⎩⎪
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28    iz'u izn£'kdk

gy% D;ksafd f  dk izkar = D
f
 = {2, 5, 8, 10} rFkk g dk izkar = D

g
 = {2, 7, 8, 10, 11} blfy,

f + g dk izkar = {x | x ∈ D
 f 
 ∩ D

g
} = {2, 8, 10}

2.3 iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. eku yhft, fd A = {–1, 2, 3} rFkk B = {1, 3}, rks fuEufyf[kr Kkr dhft,%
(i) A × B (ii) B × A

(iii) B × B (iv) A × A

2. ;fn  P = {x : x < 3, x ∈ N}, Q = {x : x ≤ 2, x  ∈ W}, rks  (P ∪  Q) × (P ∩ Q) Kkr
dhft,] tgk¡ W iw.kZ la[;kvksa (½.ksÙkj iw.kk±dksa) dk leqPp; gSA

3. ;fn A = {x : x ∈ W, x < 2}      B = {x : x ∈ N, 1 < x < 5}     C = {3, 5} rks fuEufyf[kr
Kkr dhft,%
(i) A × (B ∩ C) (ii) A × (B ∪ C)

4. fuEufyf[kr esa ls izR;sd esa a rFkk b Kkr dhft,%

(i) (2a + b, a – b) = (8, 3) (ii) , – 2
4

a
a b

 
 
 

 = (0, 6 + b)

5. fn;k gqvk gS] A = {1, 2, 3, 4, 5}, S = {(x, y) : x ∈ A,  y ∈ A} rks mu  Øfer ;qXeksa dks
Kkr dhft,] tks fuEufyf[kr izfrcaèkksa dks larq"V djrs gSa%
(i) x + y = 5 (ii) x + y < 5 (iii) x + y > 8

6. ;fn R = {(x, y) : x, y ∈ W, x2 + y2 = 25} iznÙk gSA R dk izkar rFkk ifjlj Kkr dhft,A
7. ;fn R

1
 = {(x, y) | y = 2x + 7, tgk¡ x ∈ R vkSj – 5  ≤ x ≤ 5} ,d lacaèk gS rks R

1 
dk izkar

rFkk ifjlj Kkr dhft,A
8. ;fn R

2
 = {(x, y) | x vkSj y iw.kk±d gSa vkSj x2 + y2 = 64} ,d lacaèk gS] rks R

2 
Kkr dhft,

(jksLVj :i esa fyf[k,)A

9. ;fn R
3
 = {(x, x ) | x ,d okLrfod la[;k gS} ,d lacaèk gS] rks R

3 
dk izkar rFkk ifjlj

Kkr dhft,A
10. D;k uhps fn;s x;s lacaèk iQyu gSa\ vius mÙkj dk vkSfpR; Hkh crkb,%

(i) h = {(4, 6), (3, 9), (– 11, 6), (3, 11)}

(ii) f = {(x, x) | x ,d okLrfod la[;k gS}

(iii) g = 
    
        

1
, |  n n

n

,d èku iw.kk±d gS
 
 
 

⎧
⎨
⎪

⎩⎪

⎧
⎨
⎪

⎩⎪
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(iv) s = {(n, n2) | n ,d èku iw.kk±d gS}
(v) t = {(x, 3) | x ,d okLrfod la[;k gS}

11. ;fn f  rFkk g, fu;e f (x) = x2 + 7 rFkk g (x) = 3x + 5 }kjk ifjHkkf"kr okLrfod iQyu gSa]
rks fuEufyf[kr esa ls izR;sd dks Kkr dhft,%

(a) f (3) + g (– 5) (b) f 
1

2

 
 
 

  ×  g (14)

(c) f (– 2) + g (– 1) (d) f (t) – f (– 2)

(e)
( ) (5)

, 5
5

f t f
t

t

−
≠

−
;fn

12. eku yhft, fd f (x) = 2x + 1 rFkk g (x) = 4x – 7 }kjk ifjHkkf"kr f  rFkk g okLrfod
iQyu gSa] rks
(a) fdu okLrfod la[;kvksa x osQ fy,]  f (x) = g (x)?

(b) fdu okLrfod la[;kvksa x osQ fy,]  f (x) < g (x)?

13. ;fn  f (x) = 2x + 1 rFkk g (x) = x2 + 1 }kjk ifjHkkf"kr f  rFkk g nks okLrfod iQyu gSa]
rks fuEufyf[kr Kkr dhft,%

(i) f  + g (ii) f  –  g (iii) fg (iv)
f

g

14. fuEufyf[kr iQyu dks Øfer ;qXeksa esa of.kZr dhft, vkSj mldk ifjlj Kkr dhft,%
f : X → R, f (x) = x3 + 1, tgk¡ X = {–1, 0, 3, 9, 7}

15. x dk og eku Kkr dhft, ftlosQ fy, iQyu f (x) = 3x2 – 1 vkSj iQyu g (x) = 3 + x

leku gSaA

nh?kZ mÙkjh; iz'u (L.A)

16. D;k g(x) = {(1, 1), (2, 3), (3, 5), (4, 7)} ,d iQyu gS\ vkSfpR; Hkh crkb,A ;fn bls fu;e
g (x) = αx + β }kjk of.kZr fd;k tk;s rks α vkSj β dks D;k eku fn;k tk ldrk gS\

17. uhps fn;s iQyuksa esa ls izR;sd dk izkar Kkr dhft,%

(i)
1

( )
1 cos

f x
x

=
−

(ii)
1

( )f x
x x

=
+

(iii) f (x) = x x

(iv) f (x) = 
3

2

3

1

x x

x

− +

−
(v) f (x) = 

3

2 8

x

x −
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30    iz'u izn£'kdk

18. uhps fn;s iQyuksa osQ ifjlj Kkr dhft,%

(i) f (x) = 2

3

2 – x
(ii) f (x) = 1 – 2x −

(iii) f (x) = 3x − (iv) f (x) = 1 + 3 cos2x

(laosQr : – 1  ≤  cos 2x  ≤ 1 ⇒ – 3  ≤  3 cos 2x  ≤ 3 ⇒ –2  ≤  1 + 3cos 2x  ≤ 4)

19. iQyu  f (x) =  2x −  + 2 x+ ,   – 3   ≤ x  ≤ 3 dks iqu% ifjHkkf"kr dhft,A

20. ;fn f (x) = 
1

1

x

x

−

+
, rks fl¼ dhft, fd

(i) f  
1

x

 
 
 

 = – f (x) (ii) f  
1 1

( )x f x

− 
− = 
 

21. eku yhft, fd f (x) = x  rFkk g (x) = x  nks iQyu izkar R+ ∪ {0} esa ifjHkkf"kr gSa rks

fuEufyf[kr Kkr dhft,%
(i) (f + g) (x) (ii) (f – g) (x)

(iii) (fg) (x) (iv) ( )
f

x
g

 
 
 

22. iQyu f (x) = 
1

5x −
 dk izkar rFkk ifjlj Kkr dhft,A

23. ;fn  f (x) = y = 
ax b

cx a

−

−
, rks fl¼ dhft, fd f (y) = x.

oLrqfu"B iz'u

la[;k 24 ls 35 rd osQ iz'uksa esa lgh mÙkj pqfu, (M.C.Q.)

24. eku yhft, fd n (A) = m, vkSj n (B) = n, rks A ls B esa ifjHkkf"kr fd;s tk ldus okys
vfjDr lacaèkksa dh oqQy la[;k
(A) mn (B) nm – 1

(C) mn – 1 (D) 2mn – 1

25. ;fn [x]2 – 5 [x] + 6 = 0, tgk¡ izrhd [  ] egÙke iw.kk±d iQyu dks fu:fir djrk gS] rks
(A) x ∈ [3, 4] (B) x ∈ (2, 3]

(C) x ∈ [2, 3] (D) x ∈ [2, 4)
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26. f (x) = 
1

1 2cos x−
 dk ifjlj

(A)
1

,1
3

 
 
 

(B)
1

1,
3

 
− 
 

(C) (– ∞, –1] ∪ 
1

,
3

 
∞

 
(D)

1
,1

3

 
− 
 

 gSA

27. eku yhft, fd  f (x) = 21 x+ , rks

(A) f (xy) = f (x) . f (y) (B) f (xy) ≥ f (x) . f (y)

(C) f (xy) ≤  f (x) . f (y) (D) buesa ls dksbZ ugha

[laosQr : f (xy) = 2 21 x y+ , f (x) . f (y) = 2 2 2 21 1x y x y+ + + + ]

28.
2 2

a x−  (a > 0)  dk izkar gS

(A) (– a, a) (B) [– a, a]

(C) [0, a] (D) (– a, 0] gSA

29. ;fn f (x) = ax + b, tgk¡ a vkSj b iw.kk±d gSaA ;fn f (–1) = – 5 vkSj f (3) = 3, rks
(A) a = – 3, b = –1 (B) a = 2, b = – 3

(C) a = 0, b = 2 (D) a = 2, b = 3

30. f (x) = 4 x−  + 2

1

1x −
 }kjk ifjHkkf"kr iQyu f  dk izkar

(A) (– ∞, – 1) ∪ (1, 4] (B) (– ∞, – 1] ∪ (1, 4]

(C) (– ∞, – 1) ∪ [1, 4] (D) (– ∞, – 1) ∪ [1, 4) gSA

31. f (x) = 
4

4

x

x

−

−
 }kjk ifjHkkf"kr iQyu f  dk izkar vkSj ifjlj fuEufyf[kr izdkj gS]

(A) izkar = R, ifjlj = {–1, 1}

(B) izkar = R – {1}, ifjlj = R

(C) izkar = R – {4}, ifjlj = {– 1}

(D) izkar = R – {– 4}, ifjlj = {–1, 1}
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32. f (x) = 1x −  }kjk ifjHkkf"kr okLrfod iQyu f  osQ izkar rFkk ifjlj fuEufyf[kr izdkj gS]

(A) izkar = (1, ∞), ifjlj = (0, ∞)

(B) izkar = [1, ∞), ifjlj = (0, ∞)

(C) izkar = [1, ∞), ifjlj = [0, ∞)

(D) izkar = [1, ∞), ifjlj = [0, ∞)

33. f (x) = 

2

2

2 1

– – 6

x x

x x

+ +
 }kjk iznÙk (given) iQyu f  dk izkar

(A) R – {3, – 2} (B) R – {–3, 2}

(C) R – [3, – 2] (D) R – (3, – 2)

34. f (x) = 2 – 5x −   }kjk iznÙk iQyu f  dk izkar rFkk ifjlj fuEufyf[kr izdkj gS]

(A) izkar = R+, ifjlj =  ( – ∞, 1]

(B) izkar = R, ifjlj =  ( – ∞, 2]

(C) izkar = R, ifjlj =  (– ∞, 2)

(D) izkar = R+, ifjlj =  (– ∞, 2]

35. og izkar ftlosQ fy,  f (x) = 3x2 – 1 rFkk g (x) = 3 + x }kjk ifjHkkf"kr iQyu f  rFkk g

leku gSa]

(A)
4

1,
3

 
− 
 

(B)
4

1,
3

 
− 
 

(C)
4

1,
3

 
− 
 

(D)
4

1,
3

 
− 
 

fjDr LFkkuksa dh iwfrZ dhft,%

36. eku yhft, fd
f = {(0, 1), (2, 0), (3, – 4), (4, 2), (5, 1)}

g = {(1, 0), (2, 2), (3, – 1), (4, 4), (5, 3)}

nks iznÙk okLrfod iQyu gSa] rks f. g dk izkar _________ gSA

37. eku yhft, fd f = {(2, 4), (5, 6), (8, – 1), (10, – 3)}

     g = {(2, 5), (7, 1), (8, 4), (10, 13), (11, 5)}
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nks iznÙk okLrfod iQyu gSa] rks fuEufyf[kr dk lgh feyku (Match) dhft,%

(a) f – g (i)
4 1 3

2, , 8, , 10,
5 4 13

 − −     
      
      

(b) f  + g (ii) ( ) ( ) ( ){ }2,20 , 8, 4 , 10, 39− −

(c) f  . g (iii) ( ) ( ) ( ){ }2, 1 , 8, 5 , 10, 16− − −

(d)
f

g
(iv) {(2, 9), (8, 3), (10, 10)}

crkb, fd iz'u la[;k 38 ls 42 rd esa fn;s dFku lR; gSa ;k vlR; gS%

38. Øfer ;qXe (5, 2) lacaèk R = {(x, y) : y = x – 5, x, y ∈ Z} esa gSA

39. ;fn P = {1, 2}, rks P × P × P = {(1, 1, 1), (2, 2, 2), (1, 2, 2), (2, 1, 1)}

40. ;fn A = {1, 2, 3}, B = {3, 4} rFkk C = {4, 5, 6}, rks (A × B) ∪ (A × C)

= {(1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 4), (2, 5), (2, 6), (3, 3), (3, 4), (3, 5), (3, 6)}

41. ;fn (x – 2, y + 5) = 
1

2,
3

 
− 
 

 , rks x = 4, y = 
14

3

−

42. ;fn  A × B = {(a, x), (a, y), (b, x), (b, y)}, rks A = {a, b}, B = {x, y}
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3.1 lexz voyksdu (Overview)

3.1.1 'kCn ‘trigonometry’ (f=kdks.kferh;) ;wukuh 'kCn ̂ fVªxksu*a (trigon) vkSj ̂ ehVªksu* (metron)

ls O;qRifÙk gqvk gS] ftldk vFkZ ,d f=kHkqt dh Hkqtkvksa dk ekiuk gSA ,d dks.k ,d fuf'pr js[kk
osQ lkis{k ifjHkze.k djus okyh fdlh js[kk osQ ?kw.kZu dh ek=kk gksrh gSA ;fn ;g ?kw.kZu nf{k.kkorZ
fn'kk esa gS rks dks.k ½.kkRed gksrk gS rFkk dks.k èkukRed gksrk gS] ;fn ?kw.kZu okekorZ fn'kk esa gksrk
gSA izk;%] ge dks.kksa dks ekius osQ fy,] nks izdkj dh i¼fr;k¡] vFkkZr~ (i) "kksf"Vd i¼fr
(sexagesinal system) vkSj (ii) o`Ùkh; i¼fr viukrs gSaA

"kkSf"Vd i¼fr esa] dks.k osQ ekiu dh bdkbZ va'k ;k fMxzh (Degree) gSA ;fn izkjafHkd Hkqtk

ls vafre Hkqtk rd dk ?kw.kZu ,d ifjHkze.k dk 
1

360
ok¡ Hkkx gks] rks dks.k osQ eki dks 1° dgk tkrk

gSA bl i¼fr esa] oxhZdj.k fuEufyf[kr izdkj gSaµ
1° = 60′

1′ = 60″

ekiu dh o`Ùkh; i¼fr esa] ekiu dh bdkbZ jsfM;u (radian) gSA ,d jsfM;u og dks.k gS tks
fdlh o`Ùk dh f=kT;k osQ cjkcj yackbZ dk pki ml o`Ùk osQ osaQnz ij varfjr djrk gSA f=kT;k r okys
,d o`Ùk osQ pki PQ dh yackbZ  s = rθ nh tkrh gS] tgk¡ θ jsfM;uksa esa ekik x;k og dks.k gS] tks
pki PQ o`Ùk osQ osaQnz ij varfjr djrk gSA

3.1.2  fMxzh vkSj jsfM;u esa lacaèk

fdlh o`Ùk dh ifjfèk dk mlosQ O;kl osQ lkFk lnSo ,d vpj vuqikr gksrk gSA ;g vpj vuqikr

π ls O;Dr dh tkus okyh ,d la[;k gS ftldk eku lHkh O;kogkfjd iz;kstu osQ fy, yxHkx 
22

7
fy;k tkrk gSA fMxzh vkSj jsfM;u ekiksa osQ chp lacaèk fuEufyf[kr gSaµ

2 ledks.k = 180° = π jsfM;u

1 jsfM;u =
180°

π
 = 57°16′ (yxHkx)

1° =
180

π
 jsfM;u = 0.01746 jsfM;u (yxHkx)

vè;k; 3

f=kdks.kferh; iQyu

2025-26



f=kdks.kferh; iQyu     35

3.1.3 f=kdks.kferh; iQyu

U;wu dks.kksa osQ fy,] f=kdks.kferh; vuqikr dks] fdlh ledks.k f=kHkqt dh Hkqtkvksa osQ vuqikrkssa osQ
:i esa ifjHkkf"kr fd;k tkrk gSA jsfM;u eki esa O;Dr fdlh dks.k osQ fy,] f=kdks.kferh; vuqikr
dk foLrkj] f=kdks.kferh; iQyu dgykrk gSA f=kdks.kferh; iQyuksa osQ fofHkUu prqFkk±'kksa esa fpÉ
fuEufyf[kr rkfydk esa fn, gSaµ

I II III IV

sin x + + – –

cos x + – – +

tan x + – + –

cosec x + + – –

sec x + – – +

cot x + – + –

3.1.4 f=kdks.kferh; iQyuksa osQ izk¡r vkSj ifjlj

iQyu izkar ifjlj

sine R [–1, 1]

cosine R [–1, 1]

tan R – {(2n + 1) 
π

2
 : n ∈ Z} R

cot R – {nπ : n ∈ Z} R

sec R – {(2n + 1) 
π

2
 : n ∈ Z} R – (–1, 1)

cosec R – {nπ : n ∈ Z} R – (–1, 1)

3.1.5  ledks.k vFkkZr~ 90º ls NksVs ;k mlosQ cjkcj oqQN dks.kksa osQ sine, cosine vkSj
tangent

0° 15° 18° 30° 36° 45° 60° 90°

sine 0
6 2

4

− 5 1

4

− 1

2

10 2 5

4

− 1

2

3

2
1
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cosine 1
6 2

4

+ 10 2 5

4

+ 3

2

5 1

4

+ 1

2

1

2
0

tan 0 2 3−
25 10 5

5

− 1

3 5 2 5− 1 3

3.1.6 leoxhZ; ;k lacafèkr dks.k

dks.k 
2

nπ
± θ  leoxhZ ;k lacafèkr dks.k dgykrs gSa rFkk dks.k θ ± n × 360° lgkokluh

(coterminal) dks.k dgykrs gSaA O;kid leku;u osQ fy,] gesa fuEufyf[kr fu;e izkIr gSa%

( )
2

nπ
± θ  osQ fy,] f=kdks.kferh; iQyu dk la[;kRed eku cjkcj gSµ

(a) mlh iQyu osQ eku osQ] ;fn n ,d le iw.kk±d gS rFkk bl eku dk fpÉ ml prqFkk±'k osQ
vuqlkj gksrk gS ftlesa og dks.k fLFkr gSA

(b) θ osQ laxr lgiQyu osQ eku osQ ;fn n ,d fo"ke iw.kk±d gS rFkk iQyu dk fpÉ ml prqFkk±'k
osQ vuqlkj gksrk gS] ftlesa og dks.k fLFkr gSA ;gk¡ sine vkSj cosine, tan vkSj cot rFkk sec

vkSj cosec ,d nwljs osQ lgiQyu gSaA

3.1.7 ½.kkRed dks.kksa osQ iQyu  eku yhft, θ dksbZ dks.k gSA rc]
sin (–θ) = – sin θ,  cos (–θ) = cos θ

tan (–θ) = – tan θ,  cot (–θ) = – cot θ

sec (–θ) = sec θ, cosec (–θ) = – cosec θ

3.1.8 ;kSfxd dks.kksa ls lacèkh oqQN lw=k

nks ;k vfèkd dks.kksa osQ ;ksx ;k varj ls cuk ,d dks.k ;kSfxd dks.k dgykrk gSA bl lacaèk esa
ewyHkwr ifj.kke f=kdks.kferh; loZlfedk,¡ dgykrs gSaA ftUgsa uhps fn;k tk jgk gS%

(i) sin (A + B) = sin A cos B + cos A sin B

(ii) sin (A – B) = sin A cos B – cos A sin B

(iii) cos (A + B) = cos A cos B – sin A sin B

(iv) cos (A – B) = cos A cos B + sin A sin B

(v) tan (A + B) = 
tan A tan B

1 tan A tan B

+

−

(vi) tan (A – B) = 
tan A tan B

1 tan A tan B

−

+

ifjHkkf"kr
ugha
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(vii) cot (A + B) = 
cot A cot B 1

cot A cot B

−

+

(viii) cot (A – B) = 
cot A cot B 1

cot B cot A

+

−

(ix) sin 2A = 2 sin A cos A = 2

2 tan A

1 tan A+

(x) cos 2A = cos2 A – sin2 A = 1 – 2 sin2 A = 2 cos2 A – 1 = 

2

2

1 – tan A

1+ tan A

(xi) tan 2A = 2

2 tan A

1 – tan A

(xii) sin 3A = 3sin A – 4sin3 A

(xiii) cos 3A = 4cos3 A – 3cos A

(xiv) tan 3A = 

3

2

3 tanA – tan A

1 – 3tan A

(xv) cos A + cos B = 
A + B A – B

2 cos cos
2 2

    
    
    

(xvi) cos A – cos B = 
A + B B – A

2sin sin
2 2

    
    
    

(xvii) sin A + sin B = 
A B A B

2sin cos
2 2

+ −    

    
    

(xviii) sin A – sin B = 
A B A B

2cos sin
2 2

+ −    

    
    

(xix) 2sin A cos B = sin (A + B) + sin (A – B)

(xx) 2cos A sin B = sin (A + B) – sin (A – B)

(xxi) 2cos A cos B = cos (A + B) + cos (A – B)

(xxii) 2sin A sin B = cos (A – B) – cos (A + B)

(xxiii)

A
  I   II 

A 1 cos A 2
sin

A2 2
–    III  IV 

2

 
+

 −
= ±  

 

  

;fn prFq kkk ±'k ;k esa fLFkr gS

;fn prFq kkk'± k ;k esa fLFkr gS

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟        

⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

⎡

⎣

⎢
⎢
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(xxiv)

A
  I   IV 

A 1 cos A 2
cos

A2 2
–   I I  III 

2


++

= ± 



;fn prqFkkk ±'k ;k esa fLFkr gS

;fn prFq kkk ±'k ;k esa fLFkr gS

(xxv)

A
  I   III 

A 1 cosA 2
tan

A2 1 cosA
–   I I  IV 

2

 
+

 −
= ±  

+  

  

;fn prqFkkk ±'k ;k esa fLFkr gS

;fn prFq kkk ±'k ;k esa fLFkr gS

18° osQ dks.k osQ f=kdks.kferh; iQyu
eku yhft, θ = 18° gSA rc]  2θ = 90° – 3θ

vr%] sin 2θ = sin (90° – 3θ) = cos 3θ

;k sin 2θ = 4cos3 θ – 3cos θ

D;ksafd cos θ ≠ 0] blfy,

2sin θ = 4cos2 θ – 3 = 1 – 4sin2 θ     ;k     4sin2 θ + 2sin θ – 1 = 0.

vr%] sin θ = 
2 4 16 1 5

8 4

− ± + − ±
=

D;ksafd θ = 18° gS] blfy, sin θ > 0, gSA vr%] sin 18° = 
5 1

4

−

lkFk gh] cos18° = 
2 6 2 5 10 2 5

1 sin 18 1
16 4

− +
− ° = − =

vc] ge ljyrk iwoZd cos 36° vkSj sin 36° dk eku] fuEufyf[kr izdkj Kkr dj ldrs gSa%

cos 36° = 1 – 2sin2 18° = 
6 2 5

1
8

−
−  = 

2 2 5 5 1

8 4

+ +
=

vr%] cos 36° = 
5 1

4

+

lkFk gh] sin 36° = 
2 6 2 5

1 cos 36 1
16

+
− ° = −  = 

4

10 2 5−

3.1.9 f=kdks.kferh; lehdj.k

fdlh pj osQ f=kdks.kferh; iQyuksa ls lac¼ lehdj.k f=kdks.kferh; lehdj.k dgykrs gSaA
lehdj.k loZlfedk,¡ dgykrh gSa] ;fn os vKkr dks.kksa osQ mu lHkh ekuksa ls larq"V gks tk,¡] ftuosQ

⎡

⎣

⎢
⎢
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fy, os iQyu ifjHkkf"kr gSaA fdlh f=kdks.kferh; lehdj.k osQ os gy ftlosQ fy, 0 ≤ θ < 2 π,

mldk eq[; gy dgykrs gSaA iw.kk±d n ls lac¼ og O;atd tks f=kdks.kferh; lehdj.k osQ lHkh
gy ns] mldk O;kid gy dgykrk gSA

f=kdks.kferh; lehdj.kksa osQ O;kid gy
(i) ;fn fdlh dks.k α osQ fy,] sin θ = sin α gks] rks θ = nπ + (–1)n α, n ∈ Z, fn;s gq,

lehdj.k dk O;kid gy nsrk gSA
(ii) ;fn fdlh dks.k α osQ fy, cos θ = cos α gks] rks θ = 2 nπ ± α, n ∈ Z, fn;s gq,

lehdj.k dk O;kid gy nsrk gSA
(iii) ;fn tan θ = tan α ;k cot θ = cot α gks] rks θ = nπ + α, n ∈ Z, bu nksuksa lehdj.kksa dk

O;kid gy nsrk gSA
(iv) lehdj.k sin2 θ = sin2 α, cos2θ = cos2 α vkSj  tan2 θ = tan2 α esa ls fdlh Hkh lehdj.k

dks larq"V djus okyk θ dk O;kid eku θ = nπ ± α gksrk gSA
(v) lehdj.k sin θ = sin α vkSj cos θ = cos α dks ;qxir~ :i ls larq"V djus okyk θ dk

O;kid eku θ = 2nπ + α, n ∈ Z gSA
(vi) a cosθ + b sinθ = c, osQ :i osQ fdlh lehdj.k dk gy Kkr djus osQ fy,] ge a =

r cosα vkSj b = r sin α j[krs gSa] ftlls r2 = a2 + b2 vkSj tan θ = 
b

a
 izkIr gksrk gS] bl

izdkj ge ns[krs gSa fd a cosθ + b sinθ = r(cos θ cos α  + sin θ . sin α ) = c, ;k

 r cos (θ – α) = c  osQ :i esa ifjofrZr gks tkrk gSA vkSj blhfy,] cos (θ – α) = 
c

r
 ;g

nh gqbZ lehdj.k dk gy iznku djrk gSA

O;atd Acos θ + B sin θ osQ vfèkdre vkSj U;wure eku Øe'k% 2 2A B+  vkSj 2 2– A B+

gSa] tgk¡ A vkSj B vpj gSaA

3.2  gy fd;s gq, mnkgj.k

y?kq mÙkjh; iz'u (S. A.)

mnkgj.k 1  3 cm  f=kT;k okys ,d o`Ùkkdkj rkj dks dkV dj bl izdkj eksM+k tkrk gS fd og 48

cm (f=kT;k) okys ,d NYys dh ifjfèk osQ vuqfn'k fLFkr gks tk,A va'kksa (fMxjhl) esa og dks.k
Kkr dhft, tks ;g NYys osQ osaQnz ij varfjr djrk gSA

gy  rkj dh f=kT;k 3 cm, fn;k gqvk gSA blfy;s] bls dkVus ij] bldh yackbZ = 2π × 3cm = 6π

cmA iqu% bls 48 cm. f=kT;k okys ,d o`Ùkkdkj NYys osQ vuqfn'k j[kk tkrk gSA ;gk¡ s = 6π cm

pki dh yackbZ gS rFkk r = 48 cm o`Ùk dh f=kT;k gSA blfy,] bl pki }kjk o`Ùk osQ osaQnz ij varfjr
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dks.k θ (jsfM;u esa) fuEufyf[kr gSµ

θ = 
6

22.5
48 8

π π
= = = °

pki
f=kT;k

mnkgj.k 2  ;fn θ osQ lHkh ekuksa osQ fy,  A = cos2θ + sin4θ gks rks fl¼ dhft, fd

3

4
 ≤ A ≤ 1 gSA

gy  gesa izkIr gS%  A = cos2 θ + sin4 θ = cos2 θ + sin2 θ sin2 θ ≤ cos2 θ + sin2 θ

vr%]  A ≤ 1

lkFk gh] A = cos2 θ + sin4 θ = (1 – sin2 θ) + sin4 θ

=

2

2 1 1
sin 1

2 4

   
θ − + −   

   
 = 

2

2 1 3 3
sin

2 4 4

 
θ − + ≥ 

 

vr%]  
3

A 1
4

≤ ≤

mnkgj.k 3  3  cosec 20° – sec 20° dk eku Kkr dhft,A

gy  gesa izkIr gS%

3  cosec 20° – sec 20° =
3 1

sin 20 cos 20
−

° °

=
3 cos 20 – sin 20

sin 20 cos 20

° °

° °
 = 

3 1
cos 20 – sin 20

2 24
2sin 20 cos 20

 
° ° 

  ° ° 

=
sin 60 cos 20 – cos60 sin 20

4
sin 40

° ° ° ° 
 ° 

(D;ksa\)

=
sin (60 – 20 )

4
sin 40

° ° 
 ° 

 = 4 (D;ksa\)

mnkgj.k 4   ;fn θ nwljs prqFkk±'k esa fLFkr gS] rks n'kkbZ, fd

1 sin 1 sin
2sec

1 sin 1 sin

− θ + θ
+ = − θ

+ θ − θ
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gy  gesa izkIr gS%

1 sin 1 sin

1 sin 1 sin

− θ + θ
+

+ θ − θ
 =

2 2

1 sin 1 sin

1 sin 1 sin

− θ + θ
+

− θ − θ
= 

2

2

cos θ

=
2

| cos |θ
 (D;ksafd izR;sd okLrfod la[;k α osQ fy,

2
α  = |α | gksrk gS)

fn;k gS fd θ nwljs prqFkk±'k esa fLFkr gSA blfy,] |cos θ| = – cos θ (D;ksafd cos θ < 0 gS)

vr% fn, gq, O;atd dk vHkh"V eku = 
2

cos− θ
 = –2 secθ

mnkgj.k 5   tan 9° – tan 27° – tan 63° + tan 81° dk eku Kkr dhft,A

gy  gesa izkIr gS% tan 9° – tan 27° – tan 63° + tan 81°

= tan 9° + tan 81° – tan 27° – tan 63°

= tan 9° + tan (90° – 9°) – tan 27° – tan (90° – 27°)

= tan 9° + cot 9° – (tan 27° + cot 27°) (1)

lkFk gh] tan 9° + cot 9° = 
1 2

sin 9 cos9 sin18
=

° ° °
(D;ksa\)    (2)

blh izdkj] tan 27° + cot 27° = 
1

sin 27 cos 27° °
 = 

2 2

sin54 cos36
=

° °
 (D;ksa\)   (3)

(2) vkSj (3) dk (1) esa iz;ksx djus ij] gesa izkIr gksrk gS%

tan 9° – tan 27° – tan 63° + tan 81° = 
2 2 2 4 2 4

– – 4
sin 18 cos36 5 1 5 1

× ×
= =

° ° − +

mnkgj.k  6   fl¼ dhft, fd 
sec8 1 tan8

sec4 1 tan 2

θ − θ
=

θ − θ

gy   gesa izkIr gSa %
sec8 1

sec4 1

θ −

θ −
 =

(1 cos8 ) cos4

(1– cos4 )cos8

− θ θ

θ θ

=

22sin 4 cos 4

2cos8 2sin 2

θ θ

θ θ
(D;ksa\)
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=
sin 4 (2 sin 4 cos 4 )

22 cos8 sin 2

θ θ θ

θ θ

=
2

sin 4 sin8

2 cos8 sin 2

θ θ

θ θ
(D;ksa\)

= 2

2sin 2 cos2 sin8

2 cos8 sin 2

θ θ θ

θ θ

=
tan8

tan 2

θ

θ
(D;ksa\)

mnkgj.k 7   sin θ + sin 3θ + sin 5θ = 0 dks gy dhft,A

gy   gesa izkIr gS% sin θ + sin 3θ + sin 5θ = 0

;k (sin θ + sin 5θ) + sin 3θ = 0

;k 2 sin 3θ cos 2θ + sin 3θ = 0 (D;ksa\)

;k sin 3θ (2 cos 2θ + 1) = 0

blfy,] sin 3θ = 0 ;k 2cos2 θ +1 = 0

tc sin 3θ = 0, rks 3θ = nπ vFkkZr~ θ = 
3

nπ

tc cos 2θ = – 
1

2
 = cos 

2

3

π
, rks 2θ = 2nπ ± 

2

3

π
    vFkkZr~    θ = nπ ± 

3

π

blls θ = (3n + 1) 
3

π
 ;k θ = (3n – 1) 

3

π
 izkIr gksrk gSA

θ osQ mijksDr lHkh eku θ = 
3

nπ
, n ∈ Z. esa fufgr gSA

vr%] okafNr gy leqPp; {θ : θ = 
3

nπ
, n ∈ Z} gSA

mnkgj.k 8  2 tan2 x + sec2 x = 2, 0  ≤ x ≤ 2π osQ fy,] gy dhft,A

gy  ;gk¡] 2 tan2 x + sec2 x = 2

     ftlls  tan x = ± 
1

3
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;fn ge tan x = 
1

3
 ysrs gSa] rks x = 

7
 

6 6

π π
;k (D;ksa\)

iqu% ;fn ge  tan x = 
1 5 11

6 63
x

− π π
=yrs  s gSa] rks ;k (D;ksa\)

vr%] mi;qZDr lehdj.kksa osQ laHko gy

x = 
6

π
, 

5

6

π
 , 

7

6

π
 vkSj 

11

6

π
 gSa] tgk¡ 0 ≤ x ≤ 2π

nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k 9   
3 5 7

1 cos 1 cos 1 cos 1 cos
8 8 8 8

π π π π
+ + + +

       
       
       

 dk eku Kkr dhft,A

gy  ge fy[krs gSa% 
3 5 7

1 cos 1 cos 1 cos 1 cos
8 8 8 8

π π π π
+ + + +

       
       
       

=
3 3

1 cos 1 cos 1 cos 1 cos
8 8 8 8

π π π π
+ + + π − + π −

          
          
          

=
2 2 3

1 cos 1 cos
8 8

π π
− −

   
   
   

(D;ksa\)

=
2 2 3

sin sin
8 8

π π

=
1 3

1 cos 1 cos
4 4 4

π π
− −

   
   
   

(D;ksa)

=
1

1 cos 1 cos
4 4 4

π π
− +

   
   
   

(D;ksa\)

=
21

1 cos
4 4

π
−

 
 
 

 = 
1 1 1

1
4 2 8

− =
 
 
 

mnkgj.k 10   ;fn x cos θ = y cos (θ + 
2

3

π
) = z cos ( θ + 

4

3

π
) gks] rks xy + yz + zx dk eku

Kkr dhft,A
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gy  è;ku nhft, fd xy + yz + zx = xyz 
1 1 1

x y z
+ +

 
 
 

;fn ge x cos θ = y cos (θ + 
2

3

π
) = z cos 

4

3

π
θ +
 
 
 

 = k (eku yhft,) j[ksa]

rks x =
cos

k

θ
, y = 

2
cos

3

k

π
θ +
 
 
 

 vkSj  z = 
4

cos
3

k

π
θ +
 
 
 

 gksxkA

blls]
1 1 1

x y z
+ +  =

1 2 4
cos cos cos

3 3k

π π
θ + θ + + θ +

    
        

=
1 2 2

[cos cos cos sin sin
3 3k

π π
θ + θ − θ

+ 
4 4

cos cos sin sin
3 3

π π
θ − θ ]

=
1 1 3

cos cos ( )
2 2k

−
θ + θ −

 

 

 

1 3
sin cos sin

2 2

1 – 3
cos –

2 2
θ − θ θ

    
θ             

 (D;ksa\)

=
1

0 0
k

× =

vr%] xy + yz + zx = 0

mnkgj.k 11   ;fn α vkSj β lehdj.k a tan θ + b sec θ = c osQ ewy gSa] rks fl¼ dhft, fd

tan (α + β) = 2 2

2ac

a c−
 gSA

gy    gesa fn;k gS%  a tanθ + b secθ = c    ;k    a sinθ + b = c cos θ
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loZlfedkvksa] sin θ =

2

2 2

2 tan 1 tan
2 2cos

1 tan 1 tan
2 2

θ θ
−

θ =
θ θ

+ +

vkjS  dk iz;ksx djus ij]

2

2 2

2 tan 1 tan
2 2

1 tan 1 tan
2 2

a c

b

θ θ   
−   

   + =
θ θ

+ +

;k (b + c) 
2

tan
2

θ
 + 2a tan

2

θ
 + b – c = 0

    mijksDr lehdj.k tan
2

θ
 esa ,d f}?kkr lehdj.k gS vkSj blhfy, tan

2

α
 vkSj tan

2

β
 bl lehdj.k

osQ ewy gSaA (D;ksa\)

blfy, tan
2

α
 + tan

2

β
 = 

2a

b c

−

+
 vkSj tan

2

α
tan

2

β
 = 

b c

b c

−

+
 gSA (D;ksa\)

loZlfedk tan
2 2

α β
+

 
 
 

 =

tan tan
2 2

1 tan tan
2 2

α β
+

α β
−

 dk iz;ksx djus ij]

gesa izkIr gksrk gS% tan
2 2

α β 
+ 

 
=

2

1

a

b c
b c

b c

−

+
−

−
+

 = 
2

2

a a

c c

− −
= ... (1)

iqu%] ,d vU; loZlfedk tan 2 
2

α + β  
  
  

 =
2

2 tan
2

1 tan
2

α + β

α + β
−

 osQ iz;ksx ls]

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟
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gesa izkIr gksrk gS% ( )tan α + β = 2

2

2

1

a

c

a

c

 
− 
 

−

 = 2 2

2ac

a c−
[(1) ls]

oSdfYid :i ls] a tanθ + b sec θ = c

⇒ (a tanθ – c)2 = b2(1 + tan2 θ)

⇒ a2 tan2 θ – 2ac tan θ + c2 = b2 + b2 tan2 θ

⇒ (a2 –  b2) tan2 θ – 2ac tan θ + c2 – b2 = 0 ... (1)

D;ksafd tan α vkSj  tan β lehdj.k (1) osQ ewy gSa] blfy,

tan α + tan β =
2 2

2ac

a b−
  vkSj  tan α tan β =

2 2

2 2

c b

a b

−

−

vr%] tan (α + β) =
tan tan

1 tan tan

α + β

− α β

=

2 2

2 2

2 2

2ac

a b

c b

a b

−

−

−

 = 2 2

2ac

a c−

mnkgj.k 12  fl¼ dhft, fd 2 sin2 β + 4 cos (α + β) sin α sin β + cos 2 (α + β) = cos 2α

gy   LHS = 2 sin2 β + 4 cos (α + β) sin α sin β + cos 2(α + β)

= 2 sin2 β + 4 (cos α cos β – sin α sin β) sin α sin β

+ (cos 2α cos 2β – sin 2α sin 2β)

= 2 sin2 β + 4 sin α cos α sin β cos β – 4 sin2 α sin2 β

+ cos 2α cos 2β – sin 2α sin 2β

= 2 sin2 β + sin 2α sin 2β – 4 sin2 α sin2 β + cos 2α cos 2β – sin

2α sin 2β

= (1 – cos 2β) – (2 sin2 α) (2 sin2 β) + cos 2α cos 2β (D;ksa\)

= (1 – cos 2β) – (1 – cos 2α) (1 – cos 2β) + cos 2α cos 2β (D;ksa\)
= cos 2α  = R.H.S.
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mnkgj.k 13  ;fn dks.k θ dks ,sls Hkkxksa esa foHkkftr fd;k tkrk gS fd ,d Hkkx dk tangent  nwljs
Hkkx osQ tangent dk k xquk gS] rFkk bu Hkkxksa dk varj φ gS] rks

fl¼ dhft, fd sin θ = 
1

1

k

k

+

−
 sin φ

gy eku yhft, fd θ = α + β rc, tan α = k tan β

;k
tan

tan

α

β
 = 

1

k

;ksxkarjkuqikr (componendo and dividendo) dk iz;ksx djus ij] gesa izkIr gksrk gS]

tan tan

tan tan

α + β

α − β
 = 

1

1

k

k

+

−

;k
sin cos cos sin

sin cos cos sin

α β + α β

α β − α β
 = 

1

1

k

k

+

−
(D;ksa\)

vFkkZr~]
sin ( )

sin ( )

α + β

α − β
 = 

1

1

k

k

+

−
(D;ksa\)

α – β = φ vkSj α + β = θ fn;k gSA vr%]

sin

sin

θ

φ
 = 

1

1

k +

k –
    or    sin θ = 

1

1

k

k

+

−
 sin φ

mnkgj.k 14  3  cos θ + sin θ = 2  dks gy dhft,A

gy  fn;s fn, lehdj.k dks 2 ls Hkkx nsus ij

3 1 1
cos sin

2 2 2
θ + θ =    ;k   cos cos sin sin cos

6 6 4

π π π
θ + θ =

;k cos cos cos cos
6 4 6 4

π π π π    
− θ = θ − =    

    
;k (D;ksa\)

vr%] bl lehdj.k osQ gy θ = 2mπ ± 
π π

+
4 6

vr%] θ dk eku gS%

θ = 2mπ + 
4 6

π π
+    ;k  θ = 2mπ – 

4 6

π π
+  vFkkZr~   θ = 2mπ + 

5

12

π
 ;k  θ = 2mπ –

12

π

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟
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oLrqfu"B mnkgj.k (MCQ)

mnkgj.k 15 ls 19 rd izR;sd esa] fn, gq, pkjksa fodYiksa esa ls lgh mÙkj pqfu,%

mnkgj.k 15   ;fn tan θ = 
4

3

−
 gS] rks sin θ gS

(A)
4

5

−
 ijarq  

4

5
 ugha (B)

4

5

−
 ;k 

4

5

(C)
4

5
 ijarq 

4

5
−  ugha (D) buesa ls dksbZ ugha

gy  lgh fodYi (B) gSA D;ksafd tan θ = 
–4

3
 ½.kkRed gS] blfy, θ ;k rks nwljs prqFkk±'k esa gS

;k pkSFks prqFkk±'k esa gSA bl izdkj] sin θ = 
4

5
 ;fn θ nwljs prqFkk±'k esa fLFkr gS ;k

sin θ = 
– 4

5
, ;fn θ  pkSFks prqFkk±'k esa fLFkr gSA

mnkgj.k 16  ;fn sin θ vkSj cos θ lehdj.k ax2 – bx + c = 0 osQ ewy gSa] rks a, b vkSj c
fuEufyf[kr lacaèk dks larq"V djrs gSa%

(A) a2 + b2 + 2ac = 0 (B) a2 – b2 + 2ac = 0

(C) a2 + c2 + 2ab = 0 (D) a2 – b2 – 2ac = 0

gy lgh fodYi (B) gSA fn;k gS fd sin θ vkSj cos θ lehdj.k ax2 – bx + c = 0 osQ ewy gSaA

blfy,] sin θ + cos θ = 
b

a
 vkSj sin θ cos θ = 

c

a
         (D;ksa\)

loZlfedk (sinθ + cos θ)2 = sin2θ + cos2θ + 2 sin θ cos θ dk iz;ksx djus ij] gesa izkIr gksrk gS%
2

2

2
1

b c

aa
= +  ;k a2 – b2 + 2ac = 0

mnkgj.k 17   sin x cos x dk vfèkdre eku gS%

(A) 1 (B) 2 (C) 2 (D)
1

2

gy  lgh fodYi (D) gS] D;ksafd
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sin x  cos x =
1

2
 sin 2x ≤  

1

2
, D;ksafd |sin 2x | ≤ 1

mnkgj.k 18  sin 20° sin 40° sin 60° sin 80° dk eku gS

(A)
3

16

−
(B)

5

16
(C)

3

16
(D)

1

16

gy  lgh fodYi (C) gSA okLro esa] sin 20° sin 40° sin 60° sin 80°

3

2
=  sin 20° sin (60° – 20°) sin (60° + 20°) (D;ksafd sin 60° = 

3

2
)

3

2
=  sin 20° (sin2 60° – sin2 20°) (D;ks\)

3

2
=  sin 20° [

3

4
 – sin2 20°]

3 1

2 4
= ×  [3sin 20° – 4sin3 20°]

3 1

2 4
= ×  (sin 60°) (D;ksa\)

3 1 3

2 4 2
= × ×  = 

3

16

mnkgj.k 19   cos 
5

π
 cos 

2

5

π
 cos 

4

5

π
 cos 

8

5

π
 dk eku gS_

(A)
1

16
(B) 0 (C)

1

8

−
(D)

1

16

−

gy   (D) lgh mÙkj gSA gesa Kkr gS_

cos 
5

π
 cos 

2

5

π
 cos 

4

5

π
 cos

8

5

π

1 2 4 8
2sin cos cos cos cos

5 5 5 5 5
2sin

5

π π π π π
=

π
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1 2 2 4 8
sin cos cos cos

5 5 5 5
2sin

5

π π π π
=

π (D;ksa\)

1 4 4 8
sin cos cos

5 5 5
4sin

5

π π π
=

π (D;ksa\)

1 8 8
sin cos

5 5
8sin

5

π π
=

π (D;ksa\)

16
sin

5

16sin
5

π

=
π  

sin 3
5

16sin
5

π
π +

=
π

 
 
 

sin
5

16sin
5

π
−

=
π (D;ksa\)

= 
1

16
−

fjDr LFkkuksa dh iwfrZ dhft,%

mnkgj.k 20   ;fn] 3 tan (θ – 15°) = tan (θ + 15°), 0° < θ <  90° gS] rks θ = _________gSA

gy   3 tan (θ – 15°) = tan (θ + 15°)  dks bl :i esa fy[kk tk ldrk gS%

tan( 15°) 3

tan( 15°) 1

θ +
=

θ −

;ksxkarjkuqikr osQ iz;ksx ls gesa izkIr gqvk 
tan ( 15°) + tan ( –15°) 

2
tan ( 15°) tan ( –15°)

θ + θ
=

θ + − θ

sin ( 15°) cos ( 15°) + sin ( 15°) cos ( 15°)
2

sin ( 15°) cos ( 15°) sin ( 15°) cos ( 15°)

θ + θ − θ − θ +
⇒ =

θ + θ − − θ − θ +

sin 2
2

sin 30

θ
⇒ =

°
   vFkkZr~   sin 2θ = 1 (D;ksa\)
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blls  
4

π
θ =

crkb, fd fuEufyf[kr dFku lR; gS ;k vlR;A vius mÙkj dk vkSfpR; nhft,A

mnkgj.k 21  “vlfedk 2sinθ + 2cosθ ≥ 
1

1
22

−  θ osQ lHkh okLrfod ekuksa osQ fy, lR; gSA”

gy  lR;A D;ksafd 2sinθ vkSj 2cosθ èkukRed okLrfod la[;k,¡ gSa] blfy, budk lekarj ekè;
(A.M.)  buosQ xq.kksÙkj ekè; (G.M.) ls cM+k ;k mlosQ cjkcj gksxkA vr%]

cosθsinθ
cosθsinθ sinθ+cos2 + 2

2 2 = 2
2

θ≥

1 11sin cos sin cos
2 2222 2

 θ + θ θ+ θ 
 ≥ =

1
sin

422

π 
+ θ 

 ≥

D;ksafd  –1 ≤ sin
4

π 
+θ 

 
≤ 1 gksrk gS] blfy, gesa izkIr gS%

blfy,]
1sin cos

2
2 2

2
2

−θ θ
+

≥  ⇒ 

1
1

sin cos 22 2 2
−

θ θ
+ ≥

LraHk C
1
 esa fn, izR;sd izfof"V dh LraHk C

2 
esa nh xbZ izfof"V;ksa ls feyku dhft,%

mnkgj.k  22

     C
1

               C
2

(a)
1 cos

sin

x

x

−
(i)

2
cot

2

x

(b)
1 cos

1 cos

x

x

+

−
(ii) cot

2

x

(c)
1 cos

sin

x

x

+
(iii) cos sinx x+

(d) 1 sin 2x+ (iv) tan
2

x
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gy

(a)
1 cos

sin

x

x

−
 = 

2
2sin

2 tan
2

2sin cos
2 2

x

x

x x
=

vr%] (a) dk lgh feyku (iv) ls gksxk] ftls (a) ↔ (iv) ls O;Dr fd;k tk,xk%

(b)
1 cos

1 cos

x

x

+

−
 = 

2
2

2

2cos
2 cot

22sin
2

x
x

x
=  gSA vr%] (b) dk lgh feyku (i) ls gksxk] vFkkZr~ (b) ↔ (i) gSA

(c)
1 cos

sin

x

x

+
 = 

2
2cos

2 cot
2

2sin cos
2 2

x

x

x x
=  gSA

vr%] (c) dk lgh feyku (ii) ls gksxk] vFkkZr~ (c) ↔ (ii) gSA

(d) 1 sin 2 x+  = 2 2
sin cos 2sin cosx x x x+ +

= 2
(sin cos )x x+

= ( )sin cosx x+

vr% (d) dk lgh feyku (iii) ls gkxkA vFkkZr~ (d) ↔ (iii) gSA

 3.3 iz'ukoyh
y?kq mÙkjh; iz'u

1. fl¼ dhft, fd 
tan A sec A –1 1 sin A

tan A sec A 1 cos A

+ +
=

− +

2. ;fn 
2sin

1 cos sin
y

α
=

+ α + α
 gS] rks fl¼ dhft, fd 

1 cos sin

1 sin

− α + α

+ α
Hkh y osQ cjkcj gSA

1 cos sin 1 cos sin 1 cos sin
.

1 sin 1 sin 1 cos sin

− α + α − α + α + α + α
=

+ α + α + α + α

  

  
  

loa sQr% O;Dr  dhft,%

3. ;fn m sin θ = n sin (θ + 2α) gS] rks fl¼ dhft, fd tan (θ + α) cot α = 
m n

m n

+

−

⎡

⎣

⎢
⎢ ⎡

⎣

⎢
⎢
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[laosQr: 
sin ( 2 )

sin

m

n

θ + α
=

θ
 fy[kdj ;ksxkarjkuqikr dk iz;ksx dhft,A]

4. ;fn cos (α + β) = 
4

5
vkSj sin (α – β) = 

5

13
 gS_ tgk¡ α, 0 vkSj 

4

π
osQ chp fLFkr gS_ rks

tan2α dk eku Kkr dhft,A
[laosQr: tan 2 α dks tan (α + β + α – β) osQ :i esa O;Dr dhft,Aº

5. ;fn tan x = 
b

a
 gS] rks 

a b a b

a b a b

+ −
+

− +
 dk eku Kkr dhft,A

6. fl¼ dhft, fd cosθ cos 
2

θ
– cos3θ 

9
cos

2

θ
= sin 7θ sin 8θ gSA

[laosQr: L.H.S. = 
1

2
[2cosθ cos

2

θ
– 2 cos3θ 

9
cos

2

θ
] osQ :i esa O;Dr dhft,Aº

7. ;fn  a cos θ + b sin θ = m vkSj a sin θ – b cos θ = n gS] rks fl¼ dhft, fd a2 + b2 =

m2 + n2  gSA

8. tan 22°30 ′  dk eku Kkr dhft,A

[laosQr: eku yhft, fd θ = 45° gSA

vr% 
sin 2sin cos

sin2 2 2tan
2 1 cos2

cos 2 cos
2 2

θ θ θ

θ θ
= = =

θ θ + θ
dk iz;ksx dhft,A]

9. fl¼ dhft, fd sin 4A = 4sinA cos3A – 4 cosA sin3A gSA
10. ;fn tanθ + sinθ = m vkSj tanθ – sinθ = n gks] rks fl¼ dhft, fd m2 – n2 = 4sinθ tanθ gSA

[laosQr: m + n = 2tanθ, m – n = 2 sinθ gSA rks m2 – n2 = (m + n) (m – n) dk iz;ksx dhft,]

11. ;fn tan (A + B) = p vkSj tan (A – B) = q gS] rks fl¼ dhft, fd tan 2 A = 
1

p q

pq

+

−
 gSA

[laosQr: 2A = (A + B) + (A – B) dk iz;ksx dhft,]

12. ;fn cosα + cosβ = 0 = sinα + sinβ gS] rks fl¼ dhft, fd cos 2α + cos 2β = – 2cos

(α + β) gSA
[laosQr: (cosα + cosβ)2 – (sinα + sinβ)2 = 0 gSA]
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13. ;fn 
sin ( )

sin ( )

x y a b

x y a b

+ +
=

− −
 gS] rks fl¼ dhft, fd 

tan

tan

x a

y b
= gSA

[laosQr: ;ksxkarjkuqikr dk iz;ksx dhft,A]

14. ;fn tanθ = 
sin cos

sin cos

α − α

α + α
 gS] rks fl¼ dhft, fd fd sinα + cosα = 2 cosθ gSA

[laosQr: O;Dr dhft,% tan θ = tan (α – 
4

π
)   θ = α – 

4

π
]

15. ;fn sinθ + cosθ = 1 gS] rks θ dk O;kid eku Kkr dhft,A

16. lehdj.k tanθ = –1 vkSj cosθ = 
1

2
 dks larq"V djus okys θ dk mHk;fu"B O;kid eku

Kkr dhft,A
17. ;fn cot θ + tan θ = 2 cosec θ gS] rks θ dk O;kid eku Kku dhft,A
18. ;fn 2sin2θ = 3cosθ gS] tgk¡ 0 ≤  θ ≤  2π gS] rks θ dk eku Kkr dhft,A

19. ;fn secx cos5x + 1 = 0 gS] tgk¡ 0 < x ≤ 
2

π
 gS] rks x dk eku Kkr dhft,A

nh?kZ mÙkjh; iz'u (LA)

20. ;fn sin (θ + α) = a vkSj sin (θ + β) = b gS] rks fl¼ dhft, fd cos 2(α – β) – 4ab

cos (α – β) = 1 – 2a2 – 2b2 gSA
[laosQr: cos (α – β) = cos {(θ + α) – (θ + β) fyf[k,A]}

21. ;fn cos (θ + φ) = m cos (θ – φ) gS] rks fl¼ dhft, fd 
1

tan cot
1

m

m

−
θ = φ

+
 gSA

[laosQr: 
cos ( )

cos ( ) 1

mθ + π
=

θ − π
 osQ :i esa O;Dr dj ;ksxkarjkuqikr dk iz;ksx dhft,A]

22. O;atd 3 [sin4 (
3

2

π
− α ) + sin4  (3π + α)] – 2 {sin6 (

2

π
+ α) + sin6 (5π – α)] dk

eku Kkr dhft,A
23. ;fn a cos 2θ + b sin 2θ = c osQ ewy α vkSj β gSa] rks fl¼ dhft, fd

tanα + tan β = 
2b

a c+
 gSA

 ⇒  
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[laosQr: loZlfedkvksa cos 2θ = 

2

2

1 tan

1 tan

− θ

+ θ
 vkSj sin 2θ = 

2

2 tan

1 tan

θ

+ θ
dk iz;ksx dhft,A ]

24. ;fn x = sec φ – tan φ vkSj y = cosec φ + cot φ gS] rks fl¼ dhft, fd xy + x – y + 1 = 0 gSA
[laosQr: Find xy + 1 Kkr dhft, vkSj fiQj fl¼ dhft, fd x, y = – (xy + 1) gSA]

25. ;fn θ izFke prqFkk±'k esa fLFkr gS rFkk cosθ = 
8

17
gS] rks

cos (30° + θ) + cos (45° – θ) + cos (120° – θ) dk eku Kkr dhft,A

26. O;atd 4 4 4 43 5 7
cos cos cos cos

8 8 8 8

π π π π
+ + +  dk eku Kkr dhft,A

[laosQr: O;atd 2 (
4 4 3

cos cos
8 8

π π
+ )

2

2 2 2 23 3
2 cos cos 2cos cos

8 8 8 8

 π π π π 
= + −  

   
 osQ :i esa ljy dhft,A

27. lehdj.k 5cos2θ + 7sin2θ – 6 = 0 dk O;kid gy Kkr dhft,A
28. lehdj.k sinx – 3sin2x + sin3x = cosx – 3cos2x + cos3x dk O;kid gy Kkr dhft,A

29. lehdj.k ( 3  – 1) cosθ + ( 3 + 1) sinθ = 2 dk O;kid gy Kkr dhft,A

[laosQr: 3  – 1=  r sinα, 3  + 1 = r cosα jf[k,] ftlls tanα = tan (
4

π
–

6

π
)  

α = 
12

π
izkIr gksrk gSA]

oLrqfu"B iz'u

iz'u 30 ls 59 esa] fn, pkj fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q).

30. ;fn sin θ + cosec θ = 2, rks sin2 θ + cosec2 θ  cjkcj gSµ

(A) 1 (B) 4

(C) 2 (D) buesa ls dksbZ ugha

31. ;fn f (x) = cos2 x + sec2 x gS] rks

(A) f (x) < 1 (B) f (x) = 1

(C) 1< f (x) < 2 (D) f (x) ≥ 2

[laosQr:  A.M ≥ G.M.]

 ⇒  
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32. ;fn  tan θ = 
1

2
 vkSj tan φ = 

1

3
 gS] rks θ + φ dk eku gS

(A)
6

π
(B) π (C) 0 (D)

4

π

33. fuEufyf[kr esa ls dkSu lgh ugha gS\

(A) sin θ = – 
1

5
(B) cos θ = 1

(C) sec θ = 
1

2
(D) tan θ = 20

34. tan 1° tan 2° tan 3° ... tan 89°  dk eku gSµ

(A) 0 (B) 1          (C)  
1

2
 (D)   ifjHkkf"kr ugha

35.

2

2

1 tan 15

1 tan 15

− °

+ °
 dk eku gSµ

(A) 1 (B) 3 (C)
3

2
(D) 2

36. cos 1° cos 2° cos 3° ... cos 179° dk eku gSµ

(A)
1

2
(B) 0 (C) 1 (D) –1

37. ;fn tan θ = 3 gS vkSj θ rhljs prqFkk±'k esa fLFkr gS]rks sin θ dk eku gSµ

(A)
1

10
(B)

1

10
− (C)

3

10

−
(D)

3

10

38. tan 75° – cot 75° dk eku gSµ

(A) 2 3 (B) 2 3+ (C) 2 3− (D) 1

39. fuEufyf[kr esa ls dkSu lgh gS\
(A) sin1° > sin 1 (B) sin 1° < sin 1

(C) sin 1° = sin 1 (D) sin 1° = 
180

π
 sin 1

[laosQr: 1 jsfM;u = 
180

57 30
°

= ° ′
π

 yxHkx]
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40. ;fn tan α = 
1

m

m +
, vkSj tan β = 

1

2 1m +
 gS] rks α + β cjkcj gSµ

(A)
2

π
(B)

3

π
(C)

6

π
(D)

4

π

41. 3 cosx + 4 sinx + 8 dk U;wure eku gSµ
(A) 5 (B) 9 (C) 7 (D) 3

42. tan 3A – tan 2A – tan A cjkcj gSµ
(A) tan 3A tan 2A tan A       (B)  – tan 3A tan 2A tanA

(C) tan A tan 2A – tan 2A tan 3A – tan 3A tan A    (D) buesa ls dksbZ ugha
43. sin (45° + θ) – cos (45° – θ) dk eku gSµ

(A) 2 cosθ (B) 2 sinθ (C) 1 (D) 0

44. cot cot
4 4

π π   
+ θ − θ   

   
 dk eku gSµ

(A) –1 (B) 0 (C) 1 (D) ifjHkkf"kr ugha
45. cos 2θ cos 2φ + sin2 (θ – φ) – sin2 (θ + φ) cjkcj gSµ

(A) sin 2(θ + φ) (B) cos 2(θ + φ)

(C) sin 2(θ – φ) (D) cos 2(θ – φ)

[laosQr: sin2 A – sin2 B = sin (A + B) sin (A – B) dk iz;ksx dhft,A]
46. cos 12° + cos 84° + cos 156° + cos 132° dk eku gSµ

(A)
1

2
(B) 1 (C)

1
–

2
(D)

1

8

47. ;fn tan A = 
1

2
, tan B = 

1

3
 gS] rks tan (2A + B) dk eku cjkcj gSµ

(A) 1 (B) 2 (C) 3 (D) 4

48.
13

sin sin
10 10

π π
 dk eku gSµ

(A)
1

2
(B)

1

2
− (C)

1

4
− (D) 1

[laosQr:  sin 18° = 
5 1

4

−
 vkSj cos 36° = 

5 1

4

+
 iz;ksx dhft,Aº
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58    iz'u izn£'kdk

49. sin 50° – sin 70° + sin 10° dk eku cjkcj gSµ

(A) 1 (B) 0 (C)
1

2
(D) 2

50. ;fn sin θ + cos θ = 1 gS] rks sin 2θ dk eku cjkcj gSµ

(A) 1 (B)
1

2
(C) 0 (D) –1

51. ;fn α + β = 
4

π
 gS] rks (1 + tan α) (1 + tan β) dk eku cjkcj gSµ

(A) 1 (B) 2

(C) – 2 (D) ifjHkkf"kr ugha

52. ;fn sin θ = 
4

5

−
 gS vkSj θ rhljs prqFkk±'k esa fLFkr gS] rks cos

2

θ
 dk eku cjkcj gSµ

(A)
1

5
(B)

1
–

10
(C)

1
–

5
(D)

1

10

53. varjky [0,2π] esa fLFkr lehdj.k tan x + sec x = 2 cosx osQ gyksa dh la[;k gSµ
(A) 0 (B) 1 (C) 2 (D) 3

54.
2 5

sin sin sin sin
18 9 9 18

π π π π
+ + +  dk eku fuEufyf[kr gSµ

(A)
7 4

sin sin
18 9

π π
+ (B) 1

(C)
3

cos cos
6 7

π π
+ (D) cos sin

9 9

π π
+

55. ;fn A nqljs prqFkk±'k esa fLFkr gS rFkk 3 tan A + 4 = 0, rks 2 cotA  –  5 cos A + sin A dk
eku gSµ

(A)
53

10

−
(B)

23

10
(C)

37

10
(D)

7

10

56. cos2 48° – sin2 12° dk eku gSµ

(A)
5 1

8

+
(B)

5 1

8

−
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(C)
5 1

5

+
(D)

5 1

2 2

+

[laosQr : cos2 A – sin2 B = cos (A + B) cos (A – B) dk iz;ksx dhft,A]

57. ;fn  tan α = 
1

7
, vkSj tan β = 

1

3
, rks cos 2α cjkcj gSµ

(A) sin 2β (B) sin 4β (C) sin 3β   (D) cos 2β

58. ;fn tan θ = 
a

b
 gS] rks b cos 2θ  + a sin 2θ  cjkcj gS

(A) a (B) b (C)
a

b
(D) buesa ls dksbZ ugha

59. ;fn x dh lHkh okLrfod eku osQ fy,] cos θ = 
1

x
x

+  gS] rks

(A) θ ,d U;wu dks.k gS (B) θ ,d ledks.k gS
(C) θ ,d vfèkd dks.k gS (D) θ dk dksbZ eku laHko ugha gS

iz'u la[;k 60 ls 67 rd esa fjDr LFkkuksa dks Hkfj,%

60.
sin 50

sin 130

°

°
 dk eku _______ gSA

61. ;fn k = 
5 7

sin sin sin
18 18 18

π π π     
     
     

 gS] rks k dk la[;kRed eku  _______ gSA

62. ;fn tan A = 
1 cos B

sin B

−
] rks tan 2A = _______.

63. ;fn sin x + cos x = a, rks
(i) sin6 x + cos6 x =  _______       (ii)| sin x – cos x | = _______.

64. ,d f=kHkqt ABC, ftlesa ∠C = 90° osQ fy, og lehdj.k] ftlosQ ewy  tan A vkSj
tan B gSa] _______gksxkA

[laosQr% A + B = 90° ⇒ tan A tan B = 1 vkSj tan A + tan B = 
2

sin 2A
]

65. 3 (sin x – cos x)4 + 6 (sin x + cos x)2 + 4 (sin6 x + cos6 x) = _______

66. x > 0 fn;k jgus ij]   f(x) = – 3 cos 2
3 x x+ +  osQ eku varjky _______ esa fLFkr gSaA
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60    iz'u izn£'kdk

67. iQyu y = 3  sin x + cos x osQ vkys[k ij fLFkr fdlh fcanq dh x-v{k ls vfèkdre nwjh

_______ gSA
iz'u 68 ls 75 rd izR;sd esa crkb, fd dFku lR; gS ;k vlR;] lkFk gh bldk vkSfpR; Hkh nhft,A

68. ;fn tan A = 
1 – cos B

sin B
gS] rks tan 2A = tan B

69. lfedk sin A + sin 2A + sin 3A = 3 osQ oqQN okLrfod ekuksa osQ fy, lR; gSA
70. sin 10°, cos 10° ls cM+k gSA

71.
2 4 8 16 1

cos cos cos cos
15 15 15 15 16

π π π π
=

72. θ dk ,d eku] tks lehdj.k sin4 θ – 2sin2 θ – 1 = 0 dks larq"V djrk gS] rFkk 0 vkSj 2π

osQ chp esa fLFkr gksrk gSA

73. ;fn cosec x = 1 + cot x, rks x = 2nπ, 2nπ + 
2

π

74. ;fn tan θ + tan 2θ + 3  tan θ tan 2θ = 3 , rks  
3 9

nπ π
θ = +

75. ;fn tan (π cosθ) = cot (π sinθ) gS] rks cos –
4

π 
θ 
 

 = 
1

2 2
±  gSA

76. fuEufyf[kr esa LraHk C
1
 esa fy[ks izR;sd O;atd dks LraHk C

2 
esa fn, lgh mÙkjksa ls lgh feyku

dhft,%
     C

1
       C

2

(a) sin (x + y) sin (x – y) (i) cos2 x – sin2 y

(b) cos (x + y) cos (x – y) (ii)
1 tan

1 tan

− θ

+ θ

(c) cot 
4

π 
+ θ 

 
(iii)

1 tan

1 tan

+ θ

− θ

(d) tan θ
4

π 
+ 

 
(iv) sin2 x – sin2 y
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4.1 lexz voyksdu (Overview)

xf.krh; vkxe ,d rduhd (technique) gS ftldk iz;ksx fofoèk izdkj osQ xf.krh; dFkuksa dk
lwf=kdj.k djus esa fd;k tk ldrk gS] tks n osQ inksa esa lw=kc¼ gksa] tgk¡ n ,d èku iw.kk±d gSA

4.1.1  xf.krh; vkxeu dk fl¼kar  (The principle of mathematical induction)

eku yhft, fd izkÑr la[;k n (èku iw.kk±d) ls lac¼] P(n) ,d iznÙk dFku bl izdkj gS fd]
(i) n = 1 osQ fy, dFku lR; gS] vFkkZr~] P(1) lR; gSA (vFkok dFku fdlh fuf'pr izkÑr

la[;k osQ fy, lR; gS) vkSj
(ii) ;fn dFku n = k osQ fy, lR; gS] rks dFku n = k + 1 osQ fy, Hkh lR; gS (tgk¡ k ,d

fo'ks"k fdUrq LosPN izkÑr la[;k gS)] rks dFku P(n), lHkh izkÑr la[;kvksa osQ fy, lR; gSA

4.2  gy fd, gq, mnkgj.k

laf{kIr (y?kq) mÙkjh; iz'u

xf.krh; vkxeu osQ fl¼kar dk iz;ksx djosQ] mnkgj.k 1 ls 5 rd esa fn, dFkuksa dks fl¼ dhft,
(n ∈ N)

mnkgj.k 1  1 + 3 + 5 + ... + (2n – 1) = n2

gy eku yhft, fd fn;k dFku P(n) gSA vr% P(n) : 1 + 3 + 5 +...+ (2n – 1) = n2, lHkh n ∈ N osQ fy,]
uksV dhft, fd P(1) lR; gS] D;ksafd

P(1) : 1 = 12

eku yhft, fd fdlh k ∈ N osQ fy, P(k) lR; gS] vFkkZr]
P(k) : 1 + 3 + 5 + ... + (2k – 1) = k 2

vc] P(k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
1 + 3 + 5 + ... + (2k – 1) + (2k + 1)

= k2 + (2k + 1) (D;ksa\)
= k2 + 2k + 1 = (k + 1)2

vè;k; 4

xf.krh; vkxeu dk fl¼kar
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62    iz'u izn£'kdk

vr% tc dHkh P(k) lR; gS rc] P(k +1) Hkh lR; gS
vr,o xf.krh; vkxeu osQ fl¼kar }kjk P(n), lHkh n ∈ N osQ fy, lR; gSA

mnkgj.k 2 lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, fl¼ dhft, fd 
1

1

( 1) ( 1)
( 1)

3

−

=

− +
+ =∑

n

t

n n n
t t

gy  eku yhft, fd lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, dFku P(n) fuEuor iznÙk gSA vFkkZr~

1

1

( 1) ( 1)
P( ) : ( 1)

3

−

=

− +
+ =∑

n

t

n n n
n t t  lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,A

ge ns[krs gSa fd]

P(2): 
2 1

( 1)
1

t t
t

−
+∑

=
 =

1

1

( 1)
=

+∑
t

t t  = 1.2 
1.2.3

3
=

=
2.(2 1) (2 1)

3

− +

vr,o P(n), n = 2 osQ fy, lR; gSA
eku yhft, fd fdlh n = k ∈ N osQ fy, P(n) lR; gSA

vFkkZr~ P(k) :
1

1

( 1)
−

=
+∑

k

t

t t  =
( 1) ( 1)

3

− +k k k

vc P(k + 1) dk lR; fl¼ djus osQ fy,] ge ns[krs gSa fd

( 1 1)

1

( 1)
+ −

=
+∑

k

t

t t  =
=1

( +1)∑
k

t

t t

=

1

1

( 1) ( 1)
−

=

+ + +∑
k

t

t t k k  
( 1)( 1)

( 1)
3

− +
= + +

k k k
k k

=
1 3

( 1)
3

− + 
+   

k
k k  

( 1)( 2)

3

+ +
=

k k k

=
( 1)(( 1) 1)) (( 1) 1)

3

+ + − + +k k k

vr,o tc dHkh P(k) lR; gS] P(k + 1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,] P(n) lR; gSA
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mnkgj.k 3 lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,] 
2 2 2

1 1 1 1
1 . 1 ... 1

22 3

+     
− − − =     

     

n

nn

gy eku yhft, fd iznÙk dFku P(n) gS] vFkkZr~ lHkh izkÑr la[;k n ≥ 2 osQ fy,]

P(n) : 2 2 2

1 1 1 1
1 . 1 ... 1

22 3

+     
− − − =     

     

n

nn

ge ns[krs gSa fd P(2) lR; gS] D;ksafd

2

1 1
1 1

42

 
− = − 

 
 = 

4 1 3 2 1

4 4 2 2

− +
= =

×

eku yhft, fd fdlh k ∈ N osQ fy, P(n) lR; gS] vFkkZr~]

P(k) : 2 2 2

1 1 1 1
1 . 1 ... 1

22 3

k

kk

+      
− − − =      

      

avc P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]

2 2 2 2

1 1 1 1
1 . 1 ... 1 . 1

2 3 ( 1)k k

        
− − − −              +  

2

1 1
1

2 ( 1)

 +
= − 

+ 

k

k k
 = 

2 2

2 ( 1)

+

+

k k

k k
 

( 1) 1

2( 1)

+ +
=

+

k

k

vr,o tc dHkh P (k) lR; gS P(k +1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls lHkh izkÑr la[;kvksa  n ≥ 2 osQ fy,] P(n) lR; gSA

mnkgj.k 4  22n – 1 la[;k 3 ls HkkT; gSA

gy eku yhft, fd iznÙk dFku P(n) gS vFkkZr~  P(n) : 22n – 1, la[;k 3 ls HkkT; gS (lHkh izkÑr
la[;k n osQ fy,) ge ns[krs gSa fd] P(1) lR; gS] D;ksafd

22 – 1 = 4 – 1 = 3.1 tks la[;k 3 ls HkkT; gSA

eku yhft, fd fdlh izkÑr la[;k k osQ fy,  P(n) lR; gS] vFkkZr~

P(k): 22k – 1 la[;k 3 ls HkkT; gS] vFkkZr~ 22k – 1 = 3q, tgk¡ q ∈ N vc P(k + 1) dks lR; fl¼
djus osQ fy, ge ns[krs gSa fd]

P(k + 1) : 22(k+1) – 1 = 22k + 2 – 1 =  22k . 22 – 1

= 22k . 4 – 1 = 3.22k  + (22k – 1)

 
 
 

 
 
 

 
 
 
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64    iz'u izn£'kdk

= 3.22k + 3q

= 3 (22k + q) = 3m, tgk¡ m ∈ N

vr,o] tc dHkh P(k) lR; gS] P(k +1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls] lHkh izkÑr la[;kvksa n osQ fy,] P(n) lR; gSA

mnkgj.k 5 lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,  2n + 1 < 2n.

gy  eku yhft, fd P(n) iznÙk dFku gS] vFkkZr~ lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,

P(n) : (2n + 1) < 2n ge ns[krs gSa fd P(3) lR; gS] D;ksafd
2.3 + 1 = 7 < 8 = 23

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~ 2k + 1 < 2k

P(k + 1) dks lR; fl¼ djus osQ fy,] gesa fl¼ djuk gS fd 2(k + 1) + 1 < 2k+1

vc]      2(k + 1) + 1 = 2 k + 3

= 2k + 1 + 2 < 2k + 2 < 2k . 2 = 2k + 1.

vr,o tc dHkh P(k) lR; gS] P(k +1) Hkh lR; gSA

vr%] lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,] xf.krh; vkxeu osQ fl¼kar }kjk P(n) lR; gSA

nh?kZ mÙkjh; iz'u (L.A)

mnkjg.k 6 fdlh vuqØe a
1
, a

2
, a

3
... dks bl izdkj ifjHkkf"kr dhft, fd a

1
 = 2, a

n
 = 5 a

n–1
. tks

lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,]

(i) vuqØe osQ izFke pkj in (terms) fyf[k,A

(ii) xf.krh; vkxeu osQ fl¼kar dk iz;ksx djosQ fl¼ dhft, fd lHkh izkÑr la[;kvksa osQ fy,]
vuqØe osQ in] lw=k a

n
 = 2.5n–1 dks larq"V djrs gSaA

gy

(i) ge ns[krs gSa fd] a
1
 = 2

a
2
 = 5a

2–1
 = 5a

1
 = 5.2 = 10

a
3
 = 5a

3–1
 = 5a

2
 = 5.10 = 50

a
4
 = 5a

4–1
 = 5a

3
 = 5.50 = 250

(ii) eku yhft, fd iznÙk dFku P(n) gS] vFkkZr~] lHkh izkÑr la[;kvksa osQ fy,

P(n) : a
n
 = 2.5 n–1 ge ns[krs gSa fd] P(1) lR; gSA

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~ P(k) : a
k
 = 2.5k – 1.

vc P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]
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P(k + 1) : a 
k + 1

 = 5.a
k
 = 5 . (2.5k – 1)

= 2.5k = 2.5(k + 1)–1

vr,o] tc dHkh P(k) lR; gS] P (k + 1) lHkh lR; gSA

vr%] xf.krh; vkxeu osQ fl¼kar }kjk] lHkh izkÑr la[;kvksa osQ fy,] P(n) lR; gSA

mnkgj.k 7 chtxf.kr (algebra) osQ forj.k fu;e }kjk lHkh okLrfod la[;kvksa c, a
1
 vkSj a

2
 osQ

fy,] c (a
1
 + a

2
) = ca

1
 + ca

2
.

bl forj.k fu;e rFkk xf.krh; vkxeu dk iz;ksx djosQ] fl¼ dhft, fd] lHkh izkÑr
la[;kvksa n ≥ 2, osQ fy,] ;fn c,

 
a

1
, a

2
, ...,a

n
 okLrfod la[;k,¡ gSa] rks

c (a
1
 + a

2
 + ... + a

n
) = ca

1
 + ca

2
 + ... + ca

n

gy  eku yhft, fd P(n) iznÙk dFku gS] vFkkZr~ lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, ;fn c, a
1
,

a
2
, ......a

n
 ∈ R, rks P(n) : c (a

1
 + a

2
 + ... + a

n
) = ca

1
 + ca

2
 + ... ca

n
.

ge ns[krs gSa fd  P(2) lR; gS] D;ksafd]

c(a
1
 + a

2
) = ca

1
 + ca

2
(forj.k fu;e }kjk)

eku yhft, fd fdlh&fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] tgk¡ k > 2, vFkkZr~]
P(k) : c (a

1
 + a

2 
+ ... + a

k
) = ca

1
 + ca

2
 + ... + ca

k

vc P(k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
P(k + 1) : c (a

1
 + a

2
 + ... + a

k
 + a

k + 1
)

= c ((a
1
 + a

2
 + ... + a

k
) + a

k + 1
)

= c (a
1
 + a

2
 + ... + a

k
) + ca

k + 1
(forj.k fu;e }kjk)

= ca
1
 + ca

2
 + ... + ca

k
 + ca

k + 1

vr,o tc dHkh P(k) lR; gS] P (k + 1) Hkh lR; gSA

vr% xf.krh;  vkxeu osQ fl¼kar }kjk] P(n) lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, lR; gSA

mnkgj.k 8  vkxeu fof/ }kjk fl¼ dhft, fd lHkh izkÑr la[;kvksa n osQ fy,]
sin α + sin (α + β) + sin (α + 2β)+ ... + sin (α + (n – 1) β)

=

1
sin ( )sin

2 2

sin
2

n n− β 
α + β  

 
β 
 
 

gy  eku yhft, fd lHkh izkÑr la[;kvksa n osQ fy,] P (n) : sin α + sin (α + β) +

sin (α + 2β) + ... + sin (α + (n – 1) β)
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=

1
sin ( )sin

2 2

sin
2

− β 
α + β  

 
β 
 
 

n n

.

ge ns[krs gSa fd P (1) lR; gS] D;ksafd

P (1) : sin α =

sin ( 0)sin
2

sin
2

β
α +

β

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~]
P (k) : sin α + sin (α + β) + sin (α + 2β) + ... + sin (α + (k – 1)β)

=

1
sin ( )sin

2 2

sin
2

− β 
α + β  

 
β 
 
 

k k

vc P (k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
P (k + 1) : sin α + sin (α + β) + sin (α + 2β) + ... + sin (α + (k – 1) β) + sin (α + kβ)

=

1
sin ( )sin

2 2
sin ( )

sin
2

− β 
α + β  

  + α + β
β 
 
 

k k

k

=

( )
1

sin sin sin sin
2 2 2

sin
2

− β β 
α + β + α + β 
 

β

k k
k

= 

cos cos cos cos
2 2 2 2

2sin
2

β β β β       
α − − α + β− + α + β− − α + β+       
       

β

k k k
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= 

cos cos
2 2

2sin
2

k
β β   

α − − α + β+   
   

β

= 

sin sin
2 2

sin
2

β β+β   
α +   
   

β

k k

= 

sin sin ( 1)
2 2

sin
2

β β   
α + +   
   

β

k
k

vr,o] tc dHkh P (k) lR; gS] P (k + 1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar }kjk] lHkh izkÑr la[;k n osQ fy, P(n) lR; gSA

mnkgj.k 9  xf.krh; vkxeu osQ fl¼kUr }kjk fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy,]
1 × 1! + 2 × 2! + 3 × 3! + ... + n × n! = (n + 1)! – 1

gy  eku yhft, fd P(n) iznÙk dFku gS] vFkkZr~] lHkh izkÑr la[;kvksa n osQ fy,
P(n) : 1 × 1! + 2 × 2! + 3 × 3! + ... + n × n! = (n + 1)! – 1

è;ku nhft, fd P(1) lR; gS] D;ksafd
P (1) : 1 × 1! = 1 = 2 – 1 =  2!  – 1.

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~]
P(k) : 1 × 1! + 2 × 2! + 3 × 3! + ... + k × k! = (k + 1)! – 1

P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]
P (k + 1) : 1 × 1! + 2 × 2! + 3 × 3! + ... + k × k! + (k + 1) × (k + 1)!

= (k + 1)! – 1 +  (k + 1)! × (k + 1)

= (k + 1 + 1)  (k + 1)! – 1

= (k + 2) (k + 1)! – 1 =  ((k + 2)!  – 1

vr,o] tc dHkh P (k) lR; gS P (k + 1) Hkh lR; gSA blfy,] xf.krh; vkxeu osQ fl¼kUr
}kjk lHkh izkÑr la[;kvksa n osQ fy,] P (n) lR; gSA

mnkjg.k 10  xf.krh; vkxeu osQ fl¼kar }kjk fl¼ dhft, fd Js.kh (series), 12 + 2 × 22 + 32

+ 2 × 42 + 52 + 2 × 62 ... osQ n inksa dk ;ksxiQy S
n
, fuEufyf[kr izdkj gS]
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S
n
 =

2

2

( 1)
,

2

( 1)
,

2

n n
n

n n
n

 +

 
 
 

+ 

  

;fn le gS

;fn fo"ke gS

gy  ;gk¡ P(n) : S
n
 = 

2

2

( 1)
,   

2

( 1)
,   

2

n n
n

n n
n

 +

 
 
 

+ 

  

le gS;fn

;fn fo"ke gS

lkFk gh è;ku nhft, fd Js.kh dk dksbZ in T
n
 fuEufyf[kr izdkj gS]

T
n
 =

2

22

n n

n n

  
 

  

;fn fo"ke gSA

;fn le gAS

ge ns[krs gSa fd P(1) lR; gS] D;ksafd]

P(1) : S
1
 = 12 = 1 = 

21.2 1 .(1 1)

2 2

+
=

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(k) lR; gS] vFkkZr~]

n'kk 1  tc k fo"ke gS] rks k + 1 le gSA bl izdkj
P (k + 1) : S

k + 1
 = [12 + 2 × 22 + ... + k2] + 2 × (k  + 1)2

=

2 ( 1)

2

+k k
+ 2 × (k + 1)2

=
( 1)

2

+k
 [k2 + 4(k + 1)] (D;ksafd k fo"ke gS, 12 + 2 × 22 + ... + k2 = k2 

( 1)

2

+k
)

=
1

2

+k
[k2 + 4k + 4]

=
21

( 2)
2

+
+

k
k = (k + 1) 

2[( 1) 1]

2

+ +k

vr,o] ml n'kk esa] tc k fo"ke gS] P(k + 1) lR; gS] tc dHkh P(k) lR; gSA

n'kk 2 tc k le gS] rks k + 1 fo"ke gSA

⎧
⎨
⎪

⎩⎪

⎧
⎨
⎪

⎩⎪

⎧
⎨
⎪

⎩⎪
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vc     P (k + 1) : S
k+1

 = [12 + 2 × 22 + ... + 2.k2] + (k + 1)2

( )
2

1

2

+
=

k k
+ (k + 1)2  D;ksafd k le gS] 12 + 2 × 22 + ... + 2k2 = k 

2( 1)

2

+k
)

( )
2 21 ( 2) ( 1) (( 1) 1)

2 2

+ + + + +
= =

k k k k

blfy, ml n'kk esa] tc k le gS] P (k + 1) lR; gS] tc dHkh P (k) lR; gSA vr,o lHkh
izkÑr la[;kvksa  k osQ fy,] P (k + 1) lR; gS] tc dHkh P (k) lR; gSA

vr% P (n) lHkh izkÑr la[;kvksa n osQ fy, lR; gSA

oLrqfu"B iz'u
mnkgj.k 11 vkSj 12 esa lgh mÙkj dk p;u dhft, (M.C.Q.)

mnkjg.k 11  eku yhft, fd P(n) : “2n < (1 × 2 × 3 × ... × n)”, rks U;wure èku iw.kk±d] ftlosQ
fy, P (n) lR; gS]

(A) 1 (B) 2 (C) 3 (D) 4 gSA

gy  lgh mÙkj (D) gS] D;ksafd
P (1) : 2 < 1 vlR; gS
P (2) : 22 < 1 × 2 vlR; gS
P (3) : 23 < 1 × 2 × 3 vlR; gS

ysfdu P (4) : 24 < 1 × 2 × 3 × 4 lR; gS

mnkjg.k 12  ,d fo|kFkhZ dks fdlh dFku P (n) dks xf.krh; vkxeu }kjk fl¼ djus osQ fy, dgk
x;kA mlus fl¼ fd;k fd] lHkh k > 5 ∈ N osQ fy, P (k + 1) lR; gS] tc dHkh P (k) lR;
gS vkSj ;g fd P (5) Hkh lR; gSA blosQ vkèkkj ij mlus fu"d"kZ fudkyk fd P (n) lR; gS]

(A) lHkh n ∈ N osQ fy, (B) lHkh n > 5 osQ fy,
(C) lHkh n ≥ 5 osQ fy, (D) lHkh  n < 5 osQ fy,

gy  lgh mÙkj (C) gS] D;ksafd P(5) lR; gS] rFkk P(k + 1) lR; gS] tc dHkh P (k) lR; gSA

mnkgj.k 13  ;fn P (n) : “2.42n + 1 + 33n+1 lHkh n ∈ N”  osQ fy,] λ ls HkkT; gS] lR; gS] rks λ

dk eku _______ gSA

gy  vc n = 1 osQ fy,]
2.42+1 + 33+1 = 2.43 + 34

 
= 2.64 + 81 = 128 + 81 = 209,

n  = 2 osQ fy,]
      2.45 + 37

 
=8.256 + 2187 = 2048 + 2187 = 4235
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70    iz'u izn£'kdk

è;ku nhft, fd 209 rFkk 4235 dk e- l- o- (H.C.F.) 11 gSA vr,o 2.42n+1 + 33n+1 dk
Hkktd 11 gSA vr% λ dk eku 11 gSA

mnkgj.k 14  ;fn P (n) : "n ∈ N osQ fy,] 49n + 16n + k la[;k 64 ls HkkT; gS** lR; gS] rks k

dk U;wure ½.k iw.kk±d eku __________ gSA

gy  n = 1 osQ fy,] P(1) : 65 + k, 64 ls HkkT; gS] vr% k = –1,

D;ksafd 65 – 1 = 64, la[;k 64 ls HkkT; gSA

mnkgj.k 15  crkb, fd xf.krh; vkxeu }kjk dFku  P(n) : 12 + 22 + ... + n2 = 
( 1) (2 1)

6

+ +n n n

dh fuEufyf[kr miifÙk lR; gS ;k vlR; gSA
miifÙk  xf.krh; vkxeu osQ fl¼kar }kjk n = 1 osQ fy, P(n) lR; gS] D;ksafd

12 = 1 = 
1(1 1) (2 1 1)

6

+ ⋅ +
 iqu% fdlh k ≥ 1 osQ fy, k2 = 

( 1) (2 1)

6

+ +k k k

vc ge fl¼ djsaxs fd  (k + 1)2 = 
( 1) (( 1) 1) (2( 1) 1)

6

k k k+ + + + +

gy%  ;g miifÙk vlR; (X+kyr) gSA D;ksafd vkxeu pj.k (Induction step) esa vkxeu ifjdYiuk
(Induction hypothesis) rFkk tks fl¼ fd;k tkuk gS] nksuksa gh Xkyr (nks"kiw.kZ gSa)A

4.3 iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. ,d ,sls dFku P(n) dk mnkgj.k nhft,] tks lHkh  n ≥ 4 osQ fy, lR; gS fdarq  P(1), P(2)

rFkk P(3) lR; ugha gSA vius mÙkj dk vkSfpR; Hkh crkb,A
2. fdlh ,sls dFku P(n) dk mnkgj.k nhft, tks n osQ lHkh ekuksa osQ fy, lR; gSA vius mÙkj

dk vkSfpR; crkb,A
xf.krh; vkxeu osQ fl¼kar }kjk iz'u la[;k 3 ls 16 rd osQ dFkuksa esa ls izR;sd dks fl¼ dhft,%

3. izR;sd izkÑr la[;k n osQ fy,]  4n – 1 la[;k 3 ls HkkT; gSA
4. lHkh izkÑr la[;k n osQ fy,] 23n – 1, la[;k 7 ls HkkT; gSA
5. lHkh izkÑr la[;k n osQ fy,] n3 – 7n + 3, la[;k 3 HkkT; gSA

6. lHkh izkÑr la[;k n osQ fy, 32n – 1 la[;k 8 ls HkkT; gSA

7. fdlh izkÑr la[;k n osQ fy, 7n – 2n la[;k 5 ls HkkT; gSA
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8. fdlh izkÑr la[;k n osQ fy,] xn – yn, x – y ls HkkT; gS] tgk¡ x rFkk y iw.kk±d gS vkSj x ≠ y.

9. izR;sd izkÑr la[;k n ≥ 2 osQ fy,] n3 – n, la[;k 6 ls HkkT; gSA
10. izR;sd izkÑr la[;k n osQ fy,]  n(n2 + 5), la[;k 6 ls HkkT; gSA
11. lHkh izkÑr la[;k n ≥ 5 osQ fy,] n2 < 2n .

12. lHkh izkÑr la[;k n osQ fy,] 2n < (n + 2)!

13. lHkh izkÑr la[;k n ≥ 2 osQ fy,] 
1 1 1

...
1 2

< + + +n
n

14. lHkh izkÑr la[;k n osQ fy,] 2 + 4 + 6 + ... + 2n = n2 + n.

15. lHkh izkÑr la[;k n osQ fy,] 1 + 2 + 22 + ... + 2n = 2n+1 – 1

16. lHkh izkÑr la[;k n osQ fy,]  1 + 5 + 9 + ... + (4n – 3) = n (2n – 1)

foLr`r mÙkj okys iz'u (L.A)

fuEufyf[kr iz'uksa esa xf.krh; vkxeu osQ fl¼kar dk iz;ksx dhft,%
17. lHkh izkÑr la[;k k ≥ 2 osQ fy,] ,d vuqØe a

1
, a

2
, a

3
 ...,  a

1
 = 3 rFkk a

k
 = 7a

k–1
 }kjk

ifjHkkf"kr gSA fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy, a
n
 = 3.7n–1.

18. lHkh izkÑr la[;k k osQ fy, ,d vuqØe b
0
, b

1
, b

2
 ... , b

0
 = 5 rFkk b

k 
= 4 + b

k – 1
 }kjk

ifjHkkf"kr gSA xf.krh; vkxeu osQ iz;ksx }kjk fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy,
b

n
 = 5 + 4n.

19. lHkh izkÑr la[;k k ≥ 2 osQ fy, vuqØe  d
1
, d

2
, d

3
 ... , d

1
 = 2 rFkk d

k
 =

1−kd

k
}kjk

ifjHkkf"kr gSA fl¼ dhft, fd lHkh n ∈ N osQ fy,]  d
n
 = 

2

!n

20. lHkh  n ∈ N osQ fy,] fl¼ dhft, fd]
cos α + cos (α + β) + cos (α + 2β) + ... + cos (α + (n – 1) β)

=

1
cos sin

2 2

sin
2

n n − β   
α + β    

    
β

21. lHkh n ∈ N osQ fy,] fl¼ dhft, fd]  cos θ cos 2θ cos22θ ... cos2n–1θ  
sin 2

2 sin

θ
=

θ

n

n .

22. lHkh n ∈ N osQ fy,] fl¼ dhft, fd] sin θ + sin 2θ + sin 3θ + ... + sin nθ

( )1sin
sin

2 2

sin
2

+θ
θ

=
θ

nn

.
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23. lHkh n ∈ N osQ fy,] fl¼ dhft, fd] 
5 3 7

5 3 15
+ +

n n n
 ,d izkÑr la[;k gSA

24. lHkh izkÑr la[;k n > 1 osQ fy, fl¼ dhft, fd 
1 1 1 13

...
1 2 2 24n n n

+ + + >
+ +

.

25. lHkh n ∈ N osQ fy,] fl¼ dhft, fd n fHkUu&fHkUu distinct vo;o okys (varfoZ"V fd,
gq,) leqPp; osQ mileqPp;ksa dh la[;k 2n gSA

oLrqfu"B iz'u

iz'u la[;k 26 ls 30 esa lgh mÙkj dk p;u dhft, (M.C.Q.).

26. ;fn lHkh n ∈ N osQ fy,] 10n + 3.4n+2 + k, la[;k 9 ls HkkT; gS] rks k dk y?kqre iw.kk±d
eku%

(A) 5 (B) 3 (C) 7 (D) 1

27. lHkh n ∈  N osQ fy,] 3.52n+1 + 23n+1,  fuEufyf[kr esa ls fdl la[;k ls HkkT; gS%
(A) 19 (B) 17 (C) 23 (D) 25

28. ;fn xn – 1, x – k, ls HkkT; gS] rks k dk U;wure iw.kk±d gS%
(A) 1 (B) 2 (C) 3 (D) 4

fuEufyf[kr iz'u esa fjDr LFkku dh iwfrZ dhft,%

29. ;fn P(n) : 2n < n!, n ∈ N, rks P(n) lHkh n ≥ ________ osQ fy, lR; gSA

crkb, fd fuEufyf[kr dFku lR; gS ;k vlR; gSA vkSfpR; Hkh crkb,%

30. eku yhft, fd P(n) ,d dFku gS vkSj eku yhft, fd fdlh izkÑr la[;k k osQ fy,
P(k) ⇒ P(k + 1), rks P(n) lHkh n ∈ N osQ fy, lR; gSA
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5.1 lexz voyksdu

ge tkurs gSa fd ,d okLrfod la[;k dk oxZ lnSo ½.ksÙkj gksrk gSA mnkgj.kkFkZ] (4)2 = 16 vkSj
(– 4)2 = 16 gSA blfy, 16 dk oxZewy ± 4 gSA fdlh ½.kkRed la[;k osQ oxZewy osQ ckjs esa D;k dgk
tk ldrk gS\ ;g Li"V gS fd ,d ½.kkRed la[;k dk dksbZ okLrfod oxZewy ugha gks ldrkA
vr%] gesa okLrfod la[;kvksa osQ fudk; dks ,d ,sls fudk; esa foLr̀r djus dh vko';drk gS ftlesa
ge ½.kkRed la[;kvksa osQ oxZewy Hkh Kkr dj losaQA vkW;yj (1707&1783) ,slk izFke xf.krK Fkk]
ftlus &1 osQ èkukRed oxZewy osQ fy, laosQr i [vk;ksVk ((iota)] iz;qDr fd;kA vFkkZr~]  i = 1−  gSA

5.1.1  dkYifud la[;k,¡

fdlh ½.kkRed la[;k dk oxZewy ,d dkYifud la[;k dgykrk gS]

tSls 9 1 9− = −  = i3, 7 1 7 7− = − = i

5.1.2 i dh iw.kk±dh; ?kkrsa

i = 1− , i 2 = – 1, i 3 = i 2 i  = – i , i 4 = (i 2)2 = (–1)2 = 1, bR;kfnA

n > 4 osQ fy,,  in vfHkdfyr djus osQ fy,] ge n dks 4 ls Hkkx nsdj mls n = 4m + r osQ :i esa
fy[krs gSa] tgk¡ m HkkxiQy gS vkSj r 'ks"kiQy gS 0 ≤ r ≤ 4 gSA
     vr%] in = i4m+r = (i4)m . (i)r = (1)m (i)r = ir

     mnkgj.kkFkZ] (i)39 = i 4 × 9 + 3 = (i4)9 . (i)3 = i3 = – i

     rFkk (i)–435 = i – (4 × 108 + 3) = (i)– (4 × 108) . (i)– 3

= 4 108 3 4

1 1
.

( ) ( ) ( )
= =

i
i

i i i

(i) ;fn a vkSj b èkukRed okLrfod la[;k,¡ gSa] rks

1 1− × − = − × − = × = −a b a b i a i b ab

(ii) .a b ab=  ;fn a vkSj b èkukRed gSa vFkok buesa ls de ls de ,d ½.kkRed

gks ;k 'kwU; gksA ijarq  a b ab≠ , ;fn a vkSj b nksuksa ½.kkRed gSaA

vè;k; 5

lfEeJ la[;k,¡ vkSj f}?kkr
lehdj.k
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74   iz'u izn£'kdk

5.1.3 lfEeJ la[;k,¡

1. og la[;k ftls a + ib osQ :i esa fy[kk tk losQ ,d lfEeJ la[;k dgykrh gS] tgk¡

a vkSj b okLrfod la[;k,¡ gSa rFkk i = 1−  gSA

2. ;fn z = a + ib ,d lfEeJ la[;k gS] rks a vkSj b Øe'k% bl lfEeJ la[;k osQ okLro
vkSj dkYifud Hkkx dgykrs gSaA bUgsa Re (z) = a vkSj Im (z) = b fy[kk tkrk gSA

3. lfEeJ la[;kvksa osQ fy, Øe lacaèk ^ls cM+k gS* vkSj ^ls NksVk gS* ifjHkkf"kr ugha gSA
4. ;fn fdlh lfEeJ la[;k dk dkYifud Hkkx 'kwU; gks] rks og ,d 'kq¼r% okLrfod la[;k

dgh tkrh gS rFkk ;fn mldk okLrfod Hkkx 'kwU; gks] rks og 'kq¼r% dkYifud la[;k
dgh tkrh gSA mnkgj.kkFkZ] 2 ,d 'kq¼r% dkYifud la[;k gS] D;ksafd bldk dkYifud Hkkx
'kwU; gS rFkk 3i osQ 'kq¼r% dkYifud la[;k gS] D;ksafd bldk okLrfod Hkkx 'kwU; gSA

5.1.4 lfEeJ la[;kvksa dk chtxf.kr
1. nks lfEeJ la[;k z

1
 = a + ib vkSj z

2
 = c + id cjkcj dgykrh gS]

;fn a = c vkSj b = d

2. eku yhft, fd z
1
 = a + ib vkSj z

2
 = c + id nks lfEeJ la[;k,¡ gSaA

rc z
1
 + z

2
 = (a + c) + i (b + d) gksrk gSA

5.1.5 lfEeJ la[;kvksa dk ;ksx fuEufyf[kr xq.kksa (xq.k/eks±) dks larq"V djrk gS
1. D;ksafd nks lfEeJ la[;kvksa dk ;ksx iqu% ,d lfEeJ la[;k gksrk gS] blfy, lfEeJ

la[;kvksa dk leqPp; ;ksx osQ fy, lao`r gSA
2. lfEeJ la[;kvksa dk ;ksx Øe fofues; gksrk gS] vFkkZr~ z

1
 + z

2
 =  z

2
 + z

1

3. lfEeJ la[;kvksa dk ;ksx lkgp;Z (;k lgpkjh) gksrk gS] vFkkZr~
(z

1
 + z

2
) + z

3
 =  z

1
 + (z

2
 + z

3
)

4. fdlh lfEeJ la[;k  z = x + i y osQ fy, ,d ,slh lfEeJ la[;k 0] vFkkZr~ (0 + 0i) ,slh gksrh
gS fd z + 0 = 0 + z = z gksrk gSA ;g la[;k 0 ;ksx osQ fy, rRled vo;o dgykrh gSA

5. ,d lfEeJ la[;k z = x + iy  osQ fy,] lnSo ,d lfEeJ la[;k – z = – x – iy ,slh gksrh
gS fd z + (– z) = (– z) + z = 0A ;g la[;k –z, z dk ;ksT; izfrykse dgykrh gSA

5.1.6 lfEeJ la[;kvksa dk xq.ku

eku yhft, fd z
1
 = a + ib vkSj z

2
 = c + id, nks lfEeJ la[;k,¡ gSaA

     rc z
1 
. z

2
 = (a + ib) (c + id) = (ac – bd) + i (ad + bc)

1. D;ksafd nks lfEeJ la[;kvksa dk xq.kuiQy iqu% ,d lfEeJ la[;k gS] blfy, lfEeJ
la[;kvksa dk leqPp; xq.ku osQ fy, lao`r gSA

2. lfEeJ la[;kvksa dk xq.ku Øe fofues; gksrk gS] vFkkZr~  z
1
.z

2
 = z

2
.z

1
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3. lfEeJ la[;kvksa dk xq.ku lgpkjh gksrk gS] vFkkZr~  (z
1
.z

2
) . z

3
 = z

1
 . (z

2
.z

3
)

4. fdlh lfEeJ la[;k z = (x + iy) osQ fy, ,d ,slh lfEeJ la[;k 1] vFkkZr~ (1 + 0i), bl
izdkj fd z . 1 = 1 . z = z gksrk gSA ;g la[;k 1 xq.ku osQ fy, rRled vo;o dgykrh gSA

5. fdlh 'kwU;srj lfEeJ la[;k  z = x + i y osQ fy,] ,d lfEeJ la[;k 
1

z
 gS ftlosQ fy,

1 1
1⋅ = ⋅ =z z

z z
 gksrk gSA 

1

z
] z dk xq.kukRed izfrykse dgykrk gSA vFkkZr~ a + ib dk

xq.kukRed izfrykse 2 2

1 −
=

+ +

a ib

a ib a b
 gSA

6. fdUgha rhu lfEeJ la[;k z
1
, z

2
  vkSj z

3
 osQ fy,]

z
1
 . (z

2
 + z

3
) = z

1
 . z

2
 + z

1
 . z

3

rFkk (z
1
 + z

2
) . z

3
 = z

1
 . z

3
 + z

2
 . z

3

vFkkZr~ lfEeJ la[;kvksa osQ fy, xq.ku] ;ksx ij forfjr (;k cafVr) gSA
5.1.7 eku yhft, fd z

1
 = a + ib vkSj z

2
 = c + id ('kwU;sÙkj)

nks lfEeJ la[;k,¡ gSaA rc]  z
1
 ÷  z

2
 = 

1

2

z

z
= 

+

+

a ib

c id
=

2 2 2 2

( ) ( )+ −
+

+ +

ac bd bc ad
i

c d c d

5.1.8 ,d lfEeJ la[;k dk la;qXeh
eku yhft, fd z = a + ib ,d lfEeJ la[;k gSA rc blosQ dkYifud Hkkx osQ fpUg dks cnyus
ij izkIr la[;k lfEeJ la[;k z dk la;qXeh dgykrh gS rFkk bls z  ls fufnZ"V fd;k tkrk gS] vFkkZr~
z = a – ib

è;ku nhft, fd z dk ;ksT; izfrykse – a – ib gS] tcfd bldk la;qXeh a – ib gSA
gesa Kkr gS%

1. ( )=z z

2. z + z  = 2 Re (z) , z – z = 2 i Im(z)

3. z = z , ;fn z 'kq¼r% okLrfod la[;k gSA
4. z + z  = 0 ⇔  z 'kq¼r% dkYifud la[;k gSA
5. z . z = {Re (z)}2 + {Im (z)}2

6.
1 2 1 2 1 2 1 2( ) ( ) –z z z z z z z z+ = + − =vkjS

7.
1 1

1 2 1 2 2

2 2

( )
( . ) ( ). ( ) , ( 0)

( )

z z
z z z z z

z z

  
= = ≠

  
  

vkSj

5.1.9 ,d lfEeJ la[;k dk ekikad ;k fujis{k eku
eku yhft, fd  z = a + ib ,d lfEeJ la[;k gSA rc] blosQ okLrfod Hkkx osQ oxZ vkSj dkYifud

 
 
 
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76   iz'u izn£'kdk

Hkkx osQ oxZ osQ ;ksx dk èkukRed oxZewy z dk ekikad (fujis{k eku) dgykrk gSA vkSj bls z

ls fufnZ"V fd;k tkrk gS] vFkkZr~ 2 2= +z a b

lfEeJ la[;kvksa osQ ,d leqP;; esa] z
1
 > z

2
 ;k z

2
 > z

1
 vFkZghu gS_ ijarq

1 2 1 2z z z z> <;k  vFkZiw.kZ gSa_ D;ksafd 1z  vkSj 2z okLrfod la[;k,¡ gSaA

5.1.10 ,d lfEeJ la[;k osQ ekikad osQ xq.k

1. z  = 0  ⇔  z = 0, vFkkZr~ Re (z) = 0 vkSj Im (z) = 0

2. z = z = − z

3. – z   ≤  Re (z) ≤ z  vkSj  – z  ≤ Im (z) ≤ z

4. z z  = 
2

z , 
22 =z z

5.
11

1 2 1 2 2

2 2

. , ( 0)= = ≠
zz

z z z z z
z z

6.
2 2 2

1 2 1 2 1 22Re ( )+ = + +z z z z z z

7.
2 2 2

1 2 1 2 1 22Re ( )− = + −z z z z z z

8. 1 2 1 2+ ≤ +z z z z

9. 1 2 1 2− ≥ −z z z z

10.
2 2 2 22 2

1 2 1 2 1 2( ) ( )− + + = + +az bz bz az a b z z

fo'ks"kr%

2 2 2 2

1 2 1 2 1 22 ( )− + + = +z z z z z z

11. tSlk fd iwoZ esa ppkZ dh tk pqdh gS] ,d lfEeJ la[;k z = a + ib (≠ 0) dk xq.kukRed
izfrykse (O;qRØe)

1

z
 = 2 2

−

+

a ib

a b
 = 2

z

z
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5.2  vkx±M ry
fdlh lfEeJ la[;k z = a + ib dks ledksf.kd v{kksa osQ ,d ;qXe osQ lkis{k ,d dkrhZ; (ry)
esa ,d vf}rh; fcanq (a, b)  osQ :i esa fu:fir fd;k tk ldrk gSA lfEeJ la[;k 0 + 0i ewy fcanq
O ( 0, 0) dks fu:fir djrh gSA ,d 'kq¼r% okLrfod la[;k a, vFkkZr~ (a + 0i) dks x-v{k ij fLFkr
fcanq (a, 0) ls fu:fir fd;k tkrk gSA blhfy,] x-v{k dks okLrfod v{k dgrs gSaA ,d 'kq¼r%
dkYifud la[;k ib, vFkkZr~ (0 + ib) dks y-v{k fLFkr fcanq  (0, b) ls fu:fir fd;k tkrk gSA
blhfy,] y-v{k dks dkYifud v{k dgrs gSaA

blh izdkj] ry esa lfEeJ la[;kvksa osQ fcanqvksa }kjk fu:i.k dks vkx±M vkjs[k (Argand)

diagram) dgrs gSaA og ry ftl ij lfEeJ la[;kvksa dks fcanqvksa osQ :i esa fu:fir fd;k tkrk
gSA lfEeJ ry ;k vkx±M ry ;k xkmluh; ry dgykrk gSA
;fn ,d lfEeJ ry esa] nks lfEeJ la[;k z

1
 vkSj z

2 
dks Øe'k% fcanqvksa P vkSj Q ls fu:fir fd;k

tkrk gS] rks 1 2−z z  = PQ

5.2.1 ,d lfEeJ la[;k dk /zqoh; :i
eku yhft, fd P vkx±M ry esa ,d 'kwU;sÙkj lfEeJ la[;k z = a + ib dks fu:fir djus okyk
,d fcanq gSA ;fn OP, x-v{k dh /ukRed fn'kk ls dks.k θ cuk;s rks  z = r (cosθ + isinθ) bl

lfEeJ la[;k dk /qzoh; :i dgykrk gS] tgk¡ r = z = 2 2+a b  gS vkSj tanθ = 
b

a
 gSA ;gk¡ θ

lfEeJ la[;k z dk dks.kkad (argument ;k amplitude) dgykrk gS rFkk ge bls arg (z) = θ

fy[krs gSaA θ dk og vf}rh; eku] ftlls – π ≤ θ ≤ π gks] eq[; dks.kkad dgykrk gSA
arg (z

1
 . z

2
) = arg (z

1
) + arg (z

2
)

arg 
1

2

 
 
 

z

z
 = arg (z

1
) – arg (z

2
)

5.2.2 ,d f}?kkr lehdj.k dk gy
lehdj.k ax2 + bx + c = 0 tgk¡ a, b vkSj c la[;k,¡ (okLrfod ;k lfEeJ]  a ≠ 0 gSa] pj x esa
,d O;kid f}?kkr lehdj.k dgykrk gSA pj osQ os eku tks bl lehdj.k dks larq"V djrs gSa] blosQ
ewy dgykrs gSaA

okLrfod xq.kkadksa okyh f}?kkr lehdj.k ax2 + bx + c = 0 osQ nks ewy 
– + D

2

b

a
vkSj

– – D

2

b

a
gksrs gS a] tgk¡ D = b2 – 4ac gksrk gS] tks bl lehdj.k dk fofoDrdj

dgykrk gSA
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78   iz'u izn£'kdk

A fVIif.k;k¡
1. tc D = 0 gS] rks f}?kkr lehdj.k osQ ewy okLrfod vkSj cjkcj (leku) gksrs gSaA tc

D > 0 gS] rks ewy okLrfod vkSj vleku gksrs gSaA lkFk gh] ;fn a, b, c ∈ Q vkSj D ,d
iw.kZ oxZ gS] rks lehdj.k osQ ewy ifjes; vkSj vleku gksrs gSa rFkk ;fn a, b, c ∈ Q vkSj
D ,d iw.kZ oxZ ugha gS] rks ewy vifjes; gksrs gSa vkSj ,d ;qXe osQ :i esa gksrs gSaA
tc D < 0 rks f}?kkr lehdj.k osQ ewy vokLrfod (lfEeJ) gksrs gSaA

2. ;fn α, β lehdj.k ax2 + bx + c = 0 osQ ewy gSa] rks ewyksa dk ;ksx (α + β) = 
b

a

−
 vkSj

ewyksa dk xq.kuiQy ( α . β) = 
c

a
 gksrk gSA

3. eku yhft, fd fdlh f}?kkr lehdj.k osQ ewyksa dk ;ksx S gS vkSj ewykssa dk xq.kuiQy
P  gS] rks og lehdj.k x2 – Sx + P = 0 gksrk gSA

5.3. gy fd, gq, mnkgj.k

y?kq mÙkjh; iz'u (SA)

mnkgj.k 1 eku Kkr dhft, : (1 + i)6 + (1 – i)3

gy (1 + i)6 = {(1 + i)2}3 = (1 + i2 + 2i)3 = (1 – 1 + 2i)3 = 8 i3 = – 8i

rFkk (1 – i)3 = 1 – i3 – 3i + 3i2 = 1 +  i – 3i – 3 = – 2 – 2i

vr%] (1 + i)6 + (1 – i)3 = – 8i – 2 – 2i = – 2 – 10i

mnkgj.k 2 ;fn 

1

3( )+x iy  = a + ib, tgk¡  y, a, b ∈ R rks n'kkZb, fd

    −
x y

a b
 = – 2 (a2 + b2)

gy 

1

3( )+x iy  =  a + ib

⇒ x + iy = (a + ib)3

vFkkZr~ x + iy = a3 + i3 b3 + 3a2 (ib) + 3a (ib)2

= a3 – ib3 + i3a2b – 3ab2

= a3 – 3ab2  + i  (3a2b –  b3)

⇒ x =  a3  – 3ab2 vkSj y = 3a2b – b3
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vr%]
x

a
 = a2  – 3b2 vkSj 

y

b
=  3a2 – b2

blfy,]
x y

a b
− = a2 – 3b2 – 3a2 + b2  = – 2 a2 – 2b2 = – 2 (a2 + b2)

mnkgj.k 3  lehdj.k z2 = z  dks gy dhft,] tgk¡ z = x + iy gSA

gy    z2 = z     ⇒   x2 –  y2  + i2xy =  x – iy

vr%]   x2 –  y2  =  x       ... (1)      vkSj       2xy = – y       ... (2)

(2) ls] ge  y = 0 ;k x = 
1

2
−  izkIr djrs gSaA

tc y = 0 ] rks (1), ls ge x2 – x = 0 izkIr djrs gSa] ftlls  x = 0 ;k x = 1 izkIr gksrk gSA

tc x = 
1

2
−  rks (1) ls ge y2 = 

1 1

4 2
+     vFkkZr~  y2 = 

3

4
 ftlls  y = 

3

2
± izkIr gksrk gSA

vr% lehdj.k osQ gy 0 + i0, 1 + i0, 
1

2
− + i 

3

2
, 

1 3

2 2
i− −  gSA

mnkgj.k 4  ;fn  
2 1

1

+

+

z

iz
 dk dkYifud Hkkx&2 gS] rks n'kkZb, fd z dks vkx±M ry esa fu:fir

djus okys fcanq dk fcanq iFk ,d ljy js[kk gSA
gy  eku yhft, fd z = x + iy rc]

2 1

1

+

+

z

iz
 =

2( ) 1 (2 1) 2

( ) 1 (1 )

+ + + +
=

+ + − +

x iy x i y

i x iy y ix

=
{(2 1) 2 } {(1 ) }

{(1 ) } {(1 ) }

+ + − −
×

− + − −

x i y y ix

y ix y ix

=

2 2

2 2

(2 1 ) (2 2 2 )

1 2

+ − + − − −

+ − +

x y i y y x x

y y x

bl izdkj]
2 2

2 2

2 1 2 2 2
Im

1 1 2

 + − − −
= 

+ + − + 

z y y x x

iz y y x

ijarq] Im 
2 1

1

 +
 

+ 

z

iz
=  – 2 (fn;k gS)
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vr%]
2 2

2 2

2 2 2
2

1 2

− − −
= −

+ − +

y y x x

y y x

⇒ 2y – 2y2 – 2x2 – x = – 2 – 2y2 + 4y – 2x2

vFkkZr~ x + 2y – 2 = 0, tks ,d ljy js[kk dk lehdj.k gSA

mnkgj.k 5  ;fn 
22 1 1− = +z z  gS] rks n'kkZb, fd z dkYifud v{k ij fLFkr gSA

gy   eku yhft, fd z = x + iy] rc  | z2 – 1 | = | z |2
 
+ 1

⇒
22 2 1 2 1− − + = + +x y i xy x iy

⇒ (x2 – y2 –1)2 + 4x2y2 = (x2 + y2 + 1)2

⇒ 4x2 = 0    vFkkZr~    x = 0

vr%] z, y-v{k] vFkkZr~ dkYifud v{k ij fLFkr gSA

mnkgj.k 6  eku yhft, fd z
1
 vkSj z

2
 nks lfEeJ la[;k,¡ bl izdkj gS fd 1 2 0+ =z i z gS rFkk

arg (z
1
 z

2
) = π, rc arg (z

1
) Kkr dhft,A

gy  fn;k gS% 1 2 0+ =z i z

⇒ z
1
 = i z

2 
vkSj  z

2
 = – i z

1

bl izdkj arg (z
1
 z

2
) = arg (z

1
) + arg (–i z

1
) = π

⇒ arg 2
1(– )i z = π

⇒ arg (– i )  + arg 2
1( )z  = π

⇒ arg (– i )  + 2 arg (z
1
) = π

⇒
2

−π
+ 2 arg (z

1
) = π

⇒ arg (z
1
) = 

3

4

π

mnkgj.k 7  eku yhft, fd z
1
 vkSj z

2
 nks lfEeJ la[;k,¡ bl izdkj gSa fd

|z
1
 + x

2
|  = |z

1
| + z

2
| rc n'kkZb, fd arg (z

1
) – arg (z

2
) = 0

gy  eku yhft, fd z
1
 = r

1
 (cosθ

1
 + i sin θ

1
) rFkk z

2
 = r

2
 (cosθ

2
 + i sin θ

2
)

tgk¡ r
1
 = 1z , arg 1( )z = θ

1
, r

2
 = 2z  vkSj arg (z

2
) = θ

2

gesa Kkr gS 1 2+z z
 
= 1 2+z z

=
1 1 1 2 2 2 1 2(cos sin ) (cos sin )r i r i r rθ + θ + θ + θ = +
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= 2 2 2
1 2 1 2 1 2 1 22 cos( ) ( )+ + θ −θ = +r r r r r r  ⇒ cos (θ

1
 – θ

2
 ) =1

⇒ θ
1
 – θ

2

  = 0 vFkkZr~ θ
1
 = θ

2

vFkkZr~
1 2arg( ) arg( )z z=  ;k 

1 2arg( ) – arg( ) 0z z =

mnkgj.k 8  ;fn z
1
, z

2
, z

3
 ,slh lfEeJ la[;k,¡ gSa fd 1 2 3

1 2 3

1 1 1
1= = = + + =z z z

z z z
,

rks 1 2 3+ +z z z dk eku Kkr dhft,A

gy  1 2 3 1= = =z z z

⇒
22 2

1 2 3 1= = =z z z

⇒ 1 1 2 2 3 3 1= = =z z z z z z

⇒
1 2 3

1 2 3

1 1 1
, ,= = =z z z

z z z

fn;k gS fd
1 2 3

1 1 1
1+ + =

z z z

⇒ 1 2 3 1+ + =z z z , vFkkZr~  1 2 3 1+ + =z z z

⇒ 1 2 3 1+ + =z z z

mnkgj.k 9  ;fn ,d lfEeJ la[;k z f=kT;k 3 bdkbZ vkSj osaQnz (– 4, 0) okys ,d o`Ùk osQ vH;arj

;k mldh ifjlhek ij fLFkr gS] rks 1+z  osQ vfèkdre vkSj U;wure eku Kkr dhft,A

gy  z dks fu:fir djus okys fcanq dh o`Ùk osQ osaQnz ls nwjh ( 4 0) 4− − + = +z i z

vc] 1 4 – 3 4 3+ = + ≤ + + −z z z  3 3 6≤ + =

vr%] 1z +  dk vfèkdre eku 6 gSA

D;ksafd fdlh lfEeJ la[;k osQ ekikad dk U;wure eku 'kwU; gksrk gS] blfy,  |z + 1| dk
U;wure eku 0 gSA

mnkgj.k 10  os fcanq fuèkkZfjr dhft,] ftuosQ fy, 3 4< <z

gy%  4< ⇒z  x2 + y2 < 16, tks osaQnz ewyfcanq vkSj f=kT;k 4 bdkbZ okys o`Ùk dk vH;arj gS rFkk

3> ⇒z  x2 + y2 > 9, tks osaQnz ewyfcanq vkSj f=kT;k 3 bdkbZ okys o`r dk cfgHkkZx gSA vr%
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3 < z  < 4 og Hkkx gS tks nks o`Ùk x2 + y2 = 9 vkSj x2 + y2 = 16 osQ chp esa fLFkr gSA

mnkgj.k 11  2x4 + 5x3 + 7x2 – x + 41 dk eku Kkr dhft,] tc x = – 2 – 3 i

gy  x + 2 = – 3 i  ⇒  x2 + 4x + 7 = 0

vr% 2x4 + 5x3 + 7x2 – x + 41 = (x2 + 4x + 7) (2x2 – 3x + 5) + 6

= 0 × (2x2 – 3x + 5) + 6 = 6

mnkgj.k 12  P dk og eku Kkr dhft, ftlosQ fy, lehdj.k  x2 – Px + 8 = 0 osQ ewyksa
dk varj 2 gksA

gy  eku yhft, fd  x2 – Px + 8 = 0 osQ ewy α vkSj β gSaA
blfy,] α + β = P vkSj  α . β = 8

vc] α – β = ± 2(  + )  – 4α β αβ

vr%] 2 = 2P 32± −

⇒ P2 – 32 = 4, P2 = 36  vFkkZr~ P = ± 6

mnkgj.k 13  a dk og eku Kkr dhft, ftlosQ fy, lehdj.k x2 – (a – 2) x – (a + 1) = 0

osQ ewyksa osQ oxks± dk ;ksx U;wure gSA
gy  eku yhft, fd α, β fn, gq, lehdj.k osQ ewy gSaA
vr%] α + β = a – 2 vkSj  αβ = – ( a + 1)

vc] α2 + β2 = (α + β)2 – 2αβ

= (a – 2)2 + 2 (a + 1)

= (a – 1)2 + 5

vr%] α2 + β2 U;wure gksxk] tc (a – 1)2 = 0, vFkkZr~ a = 1

nh?kZ mÙkjh; iz'u (LA)

mnkgj.k 14  ;fn lfEeJ la[;kvksa  z
1
 vkSj z

2 
osQ fy,]

2 2

1 2 1 21− − −z z z z =
2 2

1 2(1 )(1 )− −k z z rks k dk eku Kkr dhft,A

gy%

LHS =
2 2

1 2 1 21− − −z z z z

= 1 2 1 2 1 2 1 2(1 ) (1 ) ( ) ( )− − − − −z z z z z z z z

= 1 2 1 2 1 2 1 2(1 ) (1 ) ( ) ( )− − − − −z z z z z z z z

= 1 + z
1 1 2 2 1 1 2 2− −z z z z z z z

2025-26



   lfEeJ la[;k,¡ vkSj f}?kkr lehdj.k  83

=
2 2 2 2

1 2 1 21+ ⋅ − −z z z z

=
2 2

1 2(1 ) (1 )− −z z

RHS = k (1 –  
2 2

1 2) (1 )z z−

vr%] LHS vkSj RHS dks cjkcj djus ij k = 1

mnkgj.k 15  ;fn z
1
 vkSj z

2
 nksuksa z + 2 1z z= − , tgk¡ arg (z

1
 – z

2
) = 

4

π
 dks larq"V djrs  gSa]

rks Im (z
1
 + z

2
) Kkr dhft,A

gy  eku yhft, fd z = x + iy, z
1
 = x

1
 + iy

1
 vkSj z

2
 = x

2
 + iy

2 
gSA

rc] z + z = 2 1−z

⇒ (x + iy) + (x – iy) = 2 1− +x iy

⇒ 2x = 1 + y2 ... (1)

D;ksafd z
1
 vkSj z

2
 nksuksa (1) dks larq"V djrs gSa] blfy, gesa izkIr gS%
2x

1
 = 1 + y

1

2 vkSj 2x
2 
= 1 + y

2

2

⇒ 2 (x
1
 – x

2
) = (y

1
 + y

2
) (y

1
 – y

2
)

⇒ 2  = (y
1
 + y

2
) 1 2

1 2

 −
 

− 

y y

x x
... (2)

iqu% z
1
 – z

2
 = (x

1
 – x

2
) + i (y

1
 – y

2
)

vr% tan θ = 
1 2

1 2

−

−

y y

x x
, tgk¡ θ = arg (z

1
 – z

2
) gSA

⇒
1 2

1 2

tan
4

−π
=

−

y y

x x 4

π  
θ=  

  
D;ksafd

vFkkZr~ 1 2

1 2

1
−

=
−

y y

x x

vr%] (2) ls gesa izkIr gksrk gS% 2 = y
1
 + y

2
] vFkkZr~ Im (z

1
 + z

2
) = 2

oLrqfu"B iz'u
mnkgj.k 16  fjDr LFkkuksa dh iwfrZ dhft,%

(i) ‘a’  dk okLrfod eku ftlosQ fy, 3i3 – 2ai2 + (1 – a)i + 5 okLrfod gS 
______

gksxkA

 
 
 
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(ii) ;fn 2z =  vkSj arg (z) = 
4

π
 gS] rks z = 

______ 
 gSA

(iii) arg (z) =  
3

π
 dks larq"V djus okys z dk fcanq iFk 

______ 
 gSA

(iv) 4 –3( 1)− − n  dk eku 
______ 

 gS] tgk¡ n ∈ N

(v) lfEeJ la[;k 1

1

−

+

i

i
 dk la;qXeh 

______ 
 gSA

(vi) ;fn ,d lfEeJ la[;k rhljs prqFkk±'k esa fLFkr gS] rks mldk la;qXeh 
______ 

 esa fLFkr
gksxkA

(vii) ;fn (2 + i) (2 + 2i) (2 + 3i) ... (2 + ni) = x + iy rks 5.8.13 ... (4 + n2) = 
______

gy
(i) 3i3 – 2ai2 + (1 – a)i + 5 = –3i + 2a + 5 + (1 – a)i

= 2a + 5 + (– a – 2) i, tks okLrfod gksxk ;fn – a – 2 = 0 vFkkZr~ a = – 2

(ii) z = 
1 1

cos sin 2 2 (1 )
4 4 2 2

π π   
+ = + = +   

   
z i i i

(iii) eku yhft, fd z = x + iy, rks bldk /zqoh; :i z = r (cos θ + i sin θ) gS] tgk¡

tan θ=
y

x
 vkSj  θ, arg (z) gSA  

3

π
θ=  fn;k gSA

bl izdkj] tan
3

π
= 

y

x
 3⇒ =y x , tgk¡ x > 0, y > 0 gSA

vr%]  z dk fcanq iFk] ewyfcanq osQ vfrfjDr 3=y x , dk izFke prqFkk±'k esa ,d Hkkx gSA

(iv) ;gk¡] 4 –3 4 3 4 3

3

1
(– 1) ( ) ( ) ( )

( )

− −− = − = − − =
−

n n n
i i i

i

= 3 2

1 1
= = = −

−

i
i

ii i

(v)

2

2

1 1 1 1 2 1 1 2

1 1 1 1 11

− − − + − − −
= × = = = −

+ + − +−

i i i i i i
i

i i i i

vr%] 
1

1

−

+

i

i
  dk la;qXeh i gSA

(vi) fdlh lfEeJ la[;k dk la;qXeh x-v{k osQ lkis{k mldk izfrfcac gksrk gSA vr%] ,d la[;k
rhljs prqFkk±'k esa fLFkr gS] rks mldk izfrfcac nwljs prqFkk±'k esa fLFkr gksxkA

(vii) fn;k gS%  (2 + i) (2 + 2i) (2 + 3i) ... (2 + ni) = x + iy ... (1)
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⇒ ( )(2 ) (2 2 ) (2 3 )...(2 ) ( )+ + + + = + = −i i i ni x iy x iy

vFkkZr~ (2 – i) (2 – 2i) (2 – 3i) ... (2 – ni) = x – iy ... (2)

 (1) vkSj (2) dk xq.kk djus ij] gesa izkIr gksrk gS% 5.8.13 ... (4 + n2) = x2 + y2

mnkgj.k 17  crkb, fd fuEufyf[kr esa ls dkSu lk dFku lR; gS vkSj dkSu lk vlR; gSA
(i) ,d 'kwU;srj lfEeJ la[;k dks i ls xq.kk djus ij] og mls okekorZ fn'kk esa ,d ledks.k

ij ?kqek nsrk gSA
(ii) lfEeJ la[;k cosθ + i sinθ, θ osQ fdlh eku osQ fy, 'kwU; gks ldrh gSA
(iii) ;fn dksbZ lfEeJ la[;k vius la;qXeh osQ lkFk laikrh gS] rks og la[;k vo'; gh

dkYifud v{k ij fLFkr gksuk pkfg,A

(iv) lfEeJ la[;k,a  z = (1 +i 3 ) (1 + i) (cos θ + i sin θ) dk dks.kkad 
7

12

π
+ θ gSA

(v) lfEeJ la[;k z, ftlosQ fy, 1 1+ < −z z  gS] dks fu:fir djus okys fcanq ,d o`Ùk osQ

vH;arj esa fLFkr gksrs gSaA
(vi) ;fn rhu lfEeJ la[;k,¡ z

1
, z

2
 vkSj z

3
 ,d lekarj Js.kh (A.P) esa gSa rks os lfEeJ ry

esa ,d o`Ùk ij fLFkr gksrs gSaA
(vii) ;fn n ,d /ukRed iw.kk±d gS] rks in  + (i)n+1 + (i)n+2  +  (i)n+3 dk eku 'kwU; gSA

gy

(i) lR;] eku yhft, fd OP }kjk fu:fir lfEeJ la[;k z = 2 + 3i gSA rc] iz = –3 + 2i

js[kk[kaM OQ ls fu:fir gksxk] tgk¡ OP okekorZ fn'kk esa ,d ledks.k ij ?kweus ij OQ

osQ laikrh gks tkrk gSA
(ii) vlR;] D;ksafd cosθ + isinθ = 0 ⇒ cosθ = 0 vkSj sinθ = 0. ijarq θ dk dksbZ ,slk eku

ugha gS] ftlosQ fy, cosθ vkSj sinθ ,d lkFk 'kwU; gksaxsA
(iii) vlR;] D;ksafd x + iy = x – iy ⇒ y = 0 ⇒ la[;k x-v{k ij fLFkr gSA

(iv) lR;, arg (z) = arg (1 + i 3 ) + arg (1 + i) + arg (cosθ + isinθ)

⇒
7

3 4 12

π π π
+ +θ= + θ

(v) vlR;] D;ksafd 1 1+ + < + −x iy x iy

⇒ (x + 1)2 + y2 < (x – 1)2 + y2

  
ftlls 4x < 0 izkIr gksrk gSA

(vi) vlR;] D;ksafd ;fn  z
1
, z

2
 vkSj z

3
 ,d lekarj Js.kh esa gksa] rks 1 3

2
2

+
=

z z
z ⇒ z

2 
, z

1
 vkSj

z
3
 dk eè; fcanq gSA bldk vFkZ gS fd z

1
, z

2 
vkSj z

3
 lajs[k gSaA
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(vii) lR;] D;ksafd in + (i)n+1 + (i)n+2 + (i)n+3

= in (1 + i +  i2 + i3) = in (1 + i – 1 – i)

= in (0) = 0

mnkgj.k 18 LraHk A vkSj LraHk B osQ dFkuksa dk lgh feyku dhft,%

LraHk  A LraHk  B

(a) 1+i2 + i4 + i6 + ... i20 dk eku gS (i) 'kq¼r% dkYifud lfEeJ la[;k

(b) i–1097 dk eku gS (ii) 'kq¼r% okLrfod lfEeJ la[;k

(c) 1+i dk la;qXeh fdl prqFkkZa'k esa fLFkr gS (iii) f}rh; prqFkk±'k

(d)
1 2

1

+

−

i

i
 fdl prqFkkZa'k esa fLFkr gS (iv) pkSFkk prqFkk±'k

(e) ;fn a, b, c ∈ R vkSj b2 – 4ac < 0 (v) la;qXeh ;qXeksa esa ?kfVr ugha gks ldrs gSa

rc lehdj.k ax2 + bx + c = 0

osQ ewy vokLrfod ,oa lfEeJ gSa

(f) ;fn a, b, c ∈ R vkSj b2 – 4ac > 0 (vi) la;qXeh ;qXeksa esa ?kfVr gks ldrs gSa

,oa b2 – 4ac ,d iw.kZ oxZ gS] rks

lehdj.k ax2 + bx + c = 0 osQ ewy gSa

gy

(a) ⇔     (ii), D;ksafd 1 + i2 + i4 + i6 + ... + i20

= 1 – 1 + 1 – 1 + ... + 1 = 1 (tks 'kq¼r% ,d okLrfod lfEeJ la[;k gS)

(b) ⇔     (i), D;ksafd i–1097 = 1097 4 274 1

1 1

( ) × +
=

i i
 =  

4 274 2

1 1

( )

i
i

ii i i
= = = − ] tks

'kq¼r% ,d dkYifud lfEeJ la[;k gSA

(c) ⇔     (iv), 1 + i dk la;qXeh 1 – i gS] tks fcanq (1, –1) ls fu:fir fd;k tkrk gS vkSj ;g pkSFks
prqFkk±'k esa fLFkr gSA

(d) ⇔     (iii), D;ksafd 
1 2

1–

i

i

+
 = 

1 2 1 1 3 1 3

1 1 2 2 2

i i i
i

i i

+ + − +
× = = − +

− +
] ftls f}rh; prqFkk±'k

esa fcanq 1 3
,

2 2

 
− 
 

 ls fu:fir fd;k tkrk gSA
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(e) ⇔     (vi), ;fn  b2 – 4ac < 0 rks  = D < 0 vFkkZr~ D dk oxZewy ,d dkYifud la[;k

gSA vr% ewy 
2

b
x

a

− ±
=

dkYifud l[a ;k
 gS] vFkkZr~ ewy la;qXeh ;qXeksa esa gSaA

(f) ⇔          (v), lehdj.k x2 – (5 + 2 ) x + 5 2 = 0 ij fopkj dhft,] tgk¡ a = 1,

b = – (5 + 2 ), c = 5 2  Li"Vr% a, b, c ∈  R

vc D = b2 – 4ac = {– (5 + 2 )}2 – 4.1.5 2  = (5 – 2 )2

vr% 
5 2 (5 2)

5, 2
2

x
+ ± −

= =  ftlls la;qXeh ;qXe ugha curk gSA

mnkgj.k 19: 

4 1 4 1

2

+ −−n n
i i

 dk D;k eku gS\

gy%  i, D;ksafd 

4 1 4 1 4 4

2 2

+ − −− −
=

n n n n i
i i i i i i

 = 

2
1

1 2

2 2 2

−
− −

= = =
i

ii i
i i

mnkgj.k 20:  og dkSu&lk U;wure èkukRed iw.kk±d n gS] ftlosQ fy, (1 + i)2n = (1 – i)2n \

gy  n = 2, D;ksafd (1 + i)2n = (1 – i)2n  ⇒ 

2
1

1
1

 +
= 

− 

n

i

i

⇒ (i)2n = 1 tks n = 2 osQ fy, laHko gS (∴ i4 = 1)

mnkgj.k 21: 3 + 7 i dk O;qRØe D;k gS\

gy%   z dk O;qRØe = 2

z

z

vr%] 3 + 7  i dk O;qRØe = 
3 7 3 7

–
16 16 16

−
=

i i

mnkgj.k 22:  ;fn z
1
 = 3 + i 3 vkSj z

2
 = 3 + i] rks Kkr dhft, fd 1

2

 
 
 

z

z
 fdl prqFkk±'k

esa fLFkr gSA
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gy%  1

2

z

z
 = 

3 3 3 3 3 3

4 43

   + + −
= +      +    

i
i

i
, tks izFke prqFkk±'k esa fLFkr ,d fcanq ls

fu:fir gksrk gSA

mnkgj.k 23:  
5 12 5 12

5 12 5 12

+ + −

+ − −

i i

i i
 dk la;qXeh D;k gS\

gy% eku yhft, fd

z =
5 12 5 12 5 12 5 12

5 12 5 12 5 12 5 12

+ + − + + −
×

+ − − + + −

i i i i

i i i i

=
5 12 5 12 2 25 144

5 12 5 12

+ + − + +

+ − +

i i

i i

=
3

2i
 = 

3

2−

i
 = 0

3

2
− i

vr%] z dk la;qXeh = 0 + 
3

2
i

mnkgj.k 24:  1 – i osQ dks.kkad dk eq[; eku D;k gS\

gy%  eku yhft, fd 1 – i osQ dks.kkad dk eq[;eku θ gSA

D;ksafd tan θ = – 1 = tan
4 4

π π 
− ⇒ θ = − 
 

mnkgj.k 25: lfEeJ la[;k (i25)3 dk /zqoh; :i D;k gS\

gy% z = (i25)3 = (i)75 = i4×18+3

 
=

 
(i4)18 (i)3

= i3 = – i = 0 – i

z dk /zqoh; :i = r (cos θ + i sinθ)

= 1 cos sin
2 2

 π π   
− + −    
    

i

= cos
2

π
 –  i sin

2

π

mnkgj.k 26 :  z dk fcanq iFk D;k gksxk] ;fn z – 2 – 3i dk dks.kkad 
4

π
gS\

gy% eku yhft, fd z = x + iy rc]  z – 2 – 3i = (x – 2) + i (y – 3)
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eku yhft, fd z – 2 – 3i dk dks.kkad θ gSA rc] 
3

tan
2

−
θ =

−

y

x

⇒
3

tan
4 2 4

y

x

π − π  
= θ =  

  −
D;ks afd

⇒
3

1
2

y

x

−
=

−
 vFkkZr~ x – y + 1 = 0

vr%] z dk fcanq iFk ,d ljy js[kk gSA

mnkgj.k 27  ;fn 1 – i lehdj.k x2 + ax + b = 0 dk ,d ewy gS] tgk¡ a, b ∈ R, rc a vkSj b

osQ eku Kkr dhft,A

gy  ewyksa dk ;ksx =
1

−a
= (1 – i) + (1 + i) ⇒ a = – 2.

(D;ksafd vokLrfod lfEeJ ewy la;qXeh ;qXeksa esa ?kfVr gksrs gSa)

ewyksa dk xq.kuiQy = (1 ) (1 )
1

= − +
b

i i  ⇒ b = 2

mnkgj.k 28 ls 33 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh fodYi pqfu, (M.C.Q.):

mnkgj.k 28 1 + i2 + i4 + i6 + ... + i2n gS%
(A) èkukRed (B) ½.kkRed
(C) 0 (D) bldk eku ugha fudkyk tk ldrk

gy  (D) 1 + i2 + i4 + i6 + ... + i2n  =  1 – 1 + 1 – 1 + ... (–1)n

bldk eku rc rd ugha fudkyk tk ldrk] tc rd fd n dk Kku u gksA

mnkgj.k 29 ;fn lfEeJ la[;k z = x + iy izfrcaèk 1 1+ =z  dks larq"V djrh gS]

rks z fLFkr gS%
(A) x-v{k ij
(B) osaQnz (1, 0) vkSj f=kT;k 1 bdkbZ okys ,d o`Ùk ij
(C) osaQnz (–1, 0) vkSj f=kT;k 1 okys o`Ùk ij
(D) y-v{k ij

gy  (C), 1 1+ =z  ⇒ ( 1) 1+ + =x iy

⇒  (x +1)2 + y2 = 1

osaQnz (–1, 0) vkSj f=kT;k 1 bdkbZ okyk ,d o`Ùk gSA

 
 
 
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mnkgj.k 30 lfEeJ la[;kvksa z, – iz vkSj z + iz }kjk lfEeJ ry esa cuk;s x;s f=kHkqt dk {ks=kiQy gSA

(A)
2

z (B)
2

z

(C)

2

2

z
(D) buesa ls dksbZ ugha

gy (C) eku yhft, fd z = x + iy rc] – iz = y – ix

vr% z + iz = (x – y) + i (x + y)

f=kHkqt dk okafNr {ks=kiQy = 
2 21

( )
2

+x y  = 

2

2

z

mnkgj.k 31  lehdj.k 1 1+ − = − +z i z i  fu:fir djrk gS ,d

(A) ljy js[kk (B) òÙk
(C) ijoy; (D) vfrijoy;

gy  (A), 1 1+ − = − +z i z i

⇒ ( 1 ) (1 )− − + = − −z i z i

⇒ PA = PB , tgk¡  A fcanq (–1, 1) dks O;Dr djrk gS]  B fcanq (1, –1) dks O;Dr djrk gS
rFkk P fcanq (x, y) dks O;Dr djrk gSA

⇒ z js[kk[kaM AB osQ yac lef}Hkktd ij fLFkr gS vkSj yac lef}Hkktd ,d ljy js[kk gksrh
gSA

mnkgj.k 32 lehdj.k z2 + 
2

z = 0, z ≠ 0 osQ gyksa dh la[;k gS

(A) 1 (B) 2 (C) 3            (D) vifjfer :i ls vusd

gy  (D), z2 + 
2

z = 0, z ≠  0

⇒ x2 – y2 + i2xy + x2 + y2 = 0

⇒ 2x2 + i2xy = 0    2x (x + iy) = 0

⇒ x = 0   ;k  x + iy = 0 (laHko ugha)
blfy,%] x = 0 vkSj z ≠ 0

blh izdkj] y dk dksbZ Hkh okLrfod eku gks ldrk gSA blhfy,] vifjfer :i ls vusd gyA

mnkgj.k 33  sin (1 cos )
5 5

π π
+ −i dk dks.kkad gS

(A)
2

5

π
(B)

5

π
(C)

15

π
(D)

10

π
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gy    (D), ;gk¡ r cos θ = sin 
5

π 
 
 

rFkk r sin θ = 1 – cos 
5

π

blfy,] tan θ = 

22sin1 cos
105

sin 2sin .cos
5 10 10

π π
−  

 =
π π π   

   
   

⇒ tan tan
10 10

π π  
θ = θ=  

  
vFkkZRk ~

5.4 iz'ukoyh
y?kq mÙkjh; iz'u (SA)

1. ,d èkukRed iw.kk±ad n osQ fy,] (1 – i)n 
1

1
 

− 
 

n

i
 dk eku Kkr dhft,A

2.

13
1

1

( )+

=

+∑ n n

n

i i  dk eku Kkr dhft,] tgk¡ n∈N

3. ;fn 

3 3
1+ 1

1- 1

   −
−   

+   

i i

i i
=  x + iy, rks (x, y) Kkr dhft,A

4. ;fn  

2(1 )

2

+

−

i

i
= x + iy] rks x + y Kkr dhft,A

5. ;fn  

100
1

1

 −
 

+ 

i

i
= a + ib gS] rks (a, b) Kkr dhft,A

6. ;fn a = cos θ + i sinθ gS] rks 
1

1

+

−

a

a
 dk eku Kkr dhft,A

7. ;fn (1 + i) z = (1 – i) z  gS] rks n'kkZb, fd z = – i z

8. ;fn z = x + iy] rks n'kkZb, fd z z + 2 (z + z ) + b = 0 tgk¡ b ∈ R] ,d o`Ùk fu:fir
djrk gSA

9. ;fn 
2

1

+

−

z

z
 dk okLrfod Hkkx 4 gS] rks n'kkZb, fd z dks fu:fir djus okys fcanq dk fcanq

iFk lfEeJ ry esa ,d o`Ùk gSA

10. n'kkZb, fd izfrcaèk arg 
1

1

 −
 

+ 

z

z
= 

4

π
 dks larq"V djus okyh lfEeJ la[;k z ,d o`Ùk ij

fLFkr gSA
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11. lehdj.k z = z + 1 + 2i dks gy dhft,A

nh?kZ mÙkj iz'u (LA)

12. ;fn 1+z = z + 2 (1 + i) gS] rks z Kkr dhft,A

13. ;fn arg (z – 1) = arg (z + 3i) gS] rks x – 1 : y. Kkr dhft,] tgk¡  z = x + iy

14. n'kkZb, fd 
2

3

−

−

z

z
 = 2 ,d o`Ùk fu:fir djrk gSA bldh osaQnz vkSj f=kT;k Kkr dhft,A

15. ;fn  
1

1

−

+

z

z
 ,d 'kq¼r% dkYifud la[;k gS (z ≠  – 1), rks z  dk eku Kkr dhft,A

16. ;fn z
1
 vkSj z

2
 nks ,slh lfEeJ la[;k,¡ gSa rkfd 1 2=z z  vkSj arg (z

1
) + arg (z

2
) = π] rks

n'kkZb, fd z
1
 = 2− z

17. ;fn  1z = 1 (z
1
 ≠ –1) vkSj 1

2

1

1

1

−
=

+

z
z

z
] rks n'kkZb, fd z

2
 dk okLrfod Hkkx 'kwU; gSA

18. ;fn z
1
, z

2
 vkSj z

3
, z

4
 la;qXeh lfEeJ la[;kvksa osQ nks ;qXe gSa] rc

arg 
1

4

 
 
 

z

z
+ arg 2

3

 
 
 

z

z
 Kkr dhft,A

19. ;fn 1 2=z z  = ... = 1=nz ] rks n'kkZb, fd

1 2 3

1 2 3

1 1 1 1
... ...+ + + + = + + + +n

n

z z z z
z z z z

20. ;fn lfEeJ la[;k z
1 
vkSj z

2 
osQ fy,] arg (z

1
) – arg (z

2
) = 0] rc n'kkZb, fd

1 2 1 2− = −z z z z

21. lehdj.kksa osQ fudk; Re (z2) = 0, 2=z  dks gy dhft,A

22. lehdj.k z + 2  |(z + 1)|  + i = 0 dks larq"V djus okyh lfEeJ la[;k Kkr dhft,A

23. lfEeJ la[;k 
1

cos sin
3 3

−
=

π π
+

i
z

i

 dks /zqoh; :i esa fyf[k,A

24. ;fn z vkSj w nks lfEeJ la[;k,¡ bl izdkj gSa fd 1=zw vkSj arg (z) – arg (w) = 
2

π
] rks

n'kkZb, fd z w = – i
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oLrqfu"B iz'u

25.  fuEufyf[kr esa fjDr LFkkuksa dh iwfrZ dhft,%

(i) fdUgha nks lfEeJ la[;kvksa z
1
, z

2
 vkSj fdUgha okLrfod la[;kvksa a, b, osQ fy,]

2 2

1 2 1 2− + +az bz bz az = .....

(ii) 25 9− × −  dk eku ...................gSA

(iii) la[;k 
3

3

(1 )

1

−

−

i

i
............... osQ cjkcj gS

(iv) Js.kh i + i2 + i3 + ... dk 1000 inksa rd dk ;ksx ..........gSA

(v) 1 + i dk xq.kukRed izfrykse .............. gSA

(vi) ;fn z
1
 vkSj z

2
 ,slh lfEeJ la[;k,¡ gSa fd z

1
 + z

2
 ,d okLrfod la[;k gS] rks z

2
 = ....

(vii) arg (z) + arg z  ( 0)z ≠  ............. gSA

(viii) ;fn 4 3+ ≤z  rks 1z +  osQ vfèkdre vkSj U;wure eku ..... ,oa ------- gaSA

(ix) ;fn 
2

2 6

− π
=

+

z

z
 gS] rks z dk fcanq iFk ............ gSA

(x) ;fn z  = 4 vkSj arg (z) = 
5

6

π
, rks z = ............

26. crkb, fd fuEufyf[kr esa ls dkSu lk dFku lR; gS vkSj dkSu lk dFku vlR; gS

(i) lfEeJ la[;kvksa osQ leqPp; esa Øe lacaèk ifjHkkf"kr gSA

(ii) ,d 'kwU;sÙkj lfEeJ la[;k dk – i ls xq.ku ml lfEeJ la[;k }kjk fu:fir fcanq dk
ewy fcanq osQ ifjr okekorZ fn'kk esa ,d ledks.k ij ?kw.kZu dj nsrk gSA

(iii) fdlh Hkh lfEeJ la[;k z osQ fy,] 1z z+ −  dk de ls de eku 1 gSA

(iv) 1z z i− = −  dks fu:fir djus okyk fcanq iFk (1, 0) vkSj (0, 1) dks feykus okyh

js[kk ij ,d yac js[kk gSA

(v) ;fn z ,d ,slh lfEeJ la[;k gS fd 0z ≠ vkSj Re (z) = 0] rks Im (z2) = 0

(vi) vlfedk 4 2− < −z z  vlfedk x > 3 ls iznÙk {ks=k dks fu:fir djrh gSA

(vii) eku yhft, fd z
1
 vkSj z

2
 nks ,slh lfEeJ la[;k,¡ gSa fd 1 2 1 2+ = +z z z z

rc arg (z
1
 – z

2
) = 0
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(viii) 2 ,d lfEeJ la[;k gSA

27. LraHk A vkSj LraHk B osQ dFkuksa dk lgh feyku dhft,%

LraHk A LraHk B

(a) i + 3  dk /zqoh; :i gS (i) (µ2] 0) vkSj (2] 0) dks feykus okys

js[kk[kaM dk yac lef}Hkktd

(b) –1 + 3−  dk dks.kkad gS (ii) osaQnz (0] µ4) vkSj f=kT;k 3 bdkbZ okys
o`Ùk ij ;k mlosQ ckgj

(c) ;fn 2 2+ = −z z ] rks (iii)
2

3

π

z dk fcanq iFk gS

(d) ;fn 2 2+ = −z i z i ] rks (iv) (0]µ2) vkSj (0] 2) dks feykus okys

z dk fcanqiFk gS js[kk[kaM dk yac lef}Hkktd

(e) 4 3+ ≥z i  ls fu:fir (v) 2 cos sin
6 6

π π 
+ 

 
i

{ks=k gS

(f) 4 3+ ≤z  ls fu:fir {ks=k gS (vi) osaQnz (µ4] 0) vkSj f=kT;k 3 ek=kd okys

o`Ùk ij ;k mlosQ vanj

(g)
1 2

1

+

−

i

i
dk la;qXeh fdl prqFkk±'k esa fLFkr gS (vii) izFke prqFkk±'k

(h) 1 – i dk O;qRØe fdl prqFkk±'k esa fLFkr gS (viii) rhljk prqFkk±'k

28. 2

2

(1 2 )

−

−

i

i
 dk la;qXeh D;k gS\

29. ;fn 1 2=z z  rc D;k z
1
 = z

2 
gksuk vko';d gS\

30. ;fn 

2 2( 1)

2

+

−

a

a i
= x + iy rks x2 + y2 dk D;k eku gS\

31. z Kkr dhft,] ;fn 4z = vkSj arg (z) = 
5

6

π
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32.
(2 )

(1 )
(3 )

+
+

+

i
i

i
 Kkr dhft,A

33. (1 + i 3 )2  dk eq[; dks.kkad Kkr dhft,A

34. ;fn 
5

1
5

−
=

+

z i

z i
] rks z dgk¡ fLFkr gS\

iz'u 35 ls 50 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh fodYi pqfu,  (M.C.Q):

35. fuEufyf[kr esa ls fdlosQ fy,] sinx + i cos 2x vkSj cos x – i sin 2x ijLij la;qXeh gSa

(A) x = nπ (B) x = 
1

2 2

π 
+ 

 
n

(C) x = 0 (D) x dk dksbZ eku ugha

36. α dk og okLrfod eku] ftlosQ fy, O;atd
1 sin

1 2 sin

− α

+ α

i

i
 'kq¼r% okLrfod gS] fuEufyf[kr

esa ls dkSu lk gS%

(A) ( )1
2

π
+n (B) (2n + 1) 

2

π

(C) nπ (D) buesa ls dksbZ ugha] tgk¡ n ∈N

37. ;fn z = x + iy rhljs prqFkk±'k esa fLFkr gS] rks 
z

z
 Hkh rhljs prqFkk±'k esa fLFkr gksxk] ;fn

(A) x > y > 0 (B) x < y < 0

(C) y < x < 0 (D) y > x > 0

38. (z + 3) ( z + 3) dk eku fuEufyf[kr esa ls fdlosQ lerqY; gS

(A)
2

3+z (B) 3−z

(C) z2 + 3 (D) buesa ls dksbZ ugha

39. ;fn 
1

1

 +
 

− 

x

i

i
 = 1] rks

(A) x = 2n+1 (B) x = 4n

(C) x = 2n (D) x = 4n + 1,  tgk¡  n ∈N

40. x dk ,d okLrfod eku lehdj.k 3 4

3 4

 −
= α − β 

+ 

ix
i

ix
( , )α β ∈ R dks larq"V djrk gS]
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;fn  α2 + β2 =

(A) 1 (B) – 1 (C) 2 (D) – 2

41. fdUgha nks lfEeJ la[;kvksa z
1
 rFkk z

2
 osQ fy,] fuEufyf[kr esa ls dkSu lgh gS\

(A) 1 2 1 2=z z z z (B) arg (z
1
z

2
) = arg (z

1
). arg (z

2
)

(C) 1 2 1 2+ = +z z z z (D) 1 2 1 2+ ≥ −z z z z

42. ;fn lfEeJ la[;k 2 – i ls fu:fir fcanq dks ewyfcanq osQ izfr nf{k.kkorZ fn'kk esa ,d dks.k

2

π
 ij ?kqek;k tk,] rks ml fcanq dh u;h fLFkfr gksxh

(A) 1 + 2i (B) –1 – 2i (C) 2 + i (D) –1 + 2 i

43. eku yhft, fd x, y ∈ R, rks x + iy ,d vokLrfod lfEeJ la[;k gS] ;fn

(A) x = 0 (B) y = 0 (C) x ≠ 0 (D) y ≠ 0

44. ;fn a + ib = c + id] rks
(A) a2 + c2 = 0 (B) b2 + c2 = 0

(C) b2 + d2 = 0 (D) a2 + b2 = c2 + d2

45. izfrcaèk 
i z

i z

+

−
dks larq"V djus okyh lfEeJ la[;k fLFkr gksxh%

(A) o`Ùk x2 + y2 = 1 ij (B) x-v{k ij

(C) y-v{k ij (D) js[kk x + y = 1 ij

46. ;fn z ,d lfEeJ la[;k gS] rks

(A)
22 >z z (B)

22 =z z

(C)
22 <z z (D)

22 ≥z z

47. 1 2 1 2+ = +z z z z  laHko gS] ;fn

(A) z
2
 = 

1z (B) z
2
 = 

1

1

z

(C) arg (z
1
) = arg (z

2
) (D) 1 2=z z
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48. θ dk og okLrfod eku] ftlosQ fy,
1 cos

1 2 cos

i

i

+ θ

− θ
 ,d okLrfod la[;k gS] fuEufyf[kr

esa ls dkSu lk gS%

(A)
4

π
π+n (B) ( 1)

4

π
π+ − n

n

(C) 2
2

π
π±n (D) buesa ls dksbZ ugha

49. tc x < 0 rks arg (x) dk eku gS

(A) 0 (B)
π

2

(C) π (D) buesa ls dksbZ ugha

50. ;fn  f (z) = 
2

7

1

−

−

z

z
 tgk¡  z = 1 + 2i,  rks ( )f z  gS

(A)
2

z
(B) z

(C) 2 z (D) buesa ls dksbZ ughaA
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6.1 lexz voyksdu (Overview)

6.1.1 ,d dFku ftlesa ‘>’] ‘<’, ‘≥’] ‘≤’ osQ fpÉ iz;qDr gksrs gSa_ vlfedk dgykrh gSA
mnkgj.kr% 5 > 3, x ≤ 4, x + y ≥ 9.

(i) ftu vlfedkvksa esa pj lfEefyr ugha gksrs mUgsa la[;kad vlfedk,¡ dgrs gSaA mnkgj.kr%
3 < 8, 5 ≥ 2.

(ii) ftu vlfedkvksa esa pj lfEefyr gksrs gSa mUgsa 'kkfCnd (pjkad) vlfedk dgrs gSaA
mnkg.kr% x > 3, y ≤ 5, x – y ≥ 0.

(iii) fdlh vlfedk esa ,d ls vfèkd pj gks ldrs gSa vkSj ;g vlfedk jSf[kd] f}?kkrh; vFkok
f=k?kkrh; bR;kfn gks ldrh gSA mnkgj.kr% 3x – 2 < 0 ,d pj okyh jSf[kd vlfedk gS]
2x + 3y ≥ 4 nks pj okyh jSf[kd vlfedk gS vkSj x2 + 3x + 2 < 0 ,d pj okyh f}?kkrh;
vlfedk gSA

(iv) ,slh vlfedk,¡ ftuesa  ‘>’ vFkok ‘<’ iz;qDr gksrs gSa] n`<+ vlfedk,¡ dgykrh gSaA mnkgj.kr%
3x – y > 5, x < 3.

(v) ftl vlfedk esa ‘≥’ vFkok ‘≤’ fpÉ iz;qDr gksrs gSa mls f'kfFky vlfedk dgrs gSaA
mnkgj.kr% 3x – y ≥ 5, x ≤ 5.

6.1.2  vlfedk dk gy
(i) pj dk og eku (vFkok pjksa osQ os eku) tks nh gqbZ vlfedk dks ,d lR; dFku cukrk

gks (cukrs gksa)] ml vlfedk dk gy dgykrk gSA fdlh vlfedk osQ lHkh gyksa dk
leqPp; ml vlfedk dk gy leqPp; dgykrk gSA mnkgj.kr% vlfedk  x – 1 ≥ 0 osQ
vuar gy gSa D;ksafd ,d osQ cjkcj vFkok vfèkd eku okyh okLrfod la[;k,¡ bl vlfedk
dks ,d lR; dFku cukrh gSaA R osQ varxZr vlfedk  x2 + 1 < 0 dk dksbZ gy ugha gS
D;ksafd x dk dksbZ Hkh okLrfod eku bls ,d lR; dFku ugha cukrk gSA

,d vlfedk dks gy djus osQ fy, ge %
(i) mlosQ nksuksa i{kksa esa leku la[;k tksM+ ldrs gSaa vFkok nksuksa i{kksa ls leku la[;k ?kVk ldrs

gSaA ,slk djus ij vlfedk dk fpÉ ifjofrZr ugha gksrk gSA
(ii) mlosQ nksukssa i{kksa dks leku èkukRed la[;k ls xq.kk (Hkkx) dj ldrs gSaA ,slk djus ij Hkh

vlfedk fpÉ ifjofrZr ugha gksrk gSA rFkkfi vlfedk osQ nksuksa i{kksa dks leku ½.kkRed
la[;k ls xq.kk vFkok Hkkx djus ij vlfedk dk fpÉ cny tkrk gS vFkkZr]  ‘>’ dk fpÉ
‘<’ osQ fpÉ esa ifjofrZr gks tkrk gS vkSj foykser%

vè;k; 6

jSf[kd vlfedk,¡

2025-26



jSf[kd vlfedk,¡    99

6.1.3 ,d pj okyh jSf[kd vlfedk osQ gy dk la[;k js[kk ij fu:i.k

,d pj okyh jSf[kd vlfedk osQ gy dks la[;k js[kk ij fu:fir djus osQ fy, ge fuEufyf[kr
ifjikfV;ksa (izFkkvksa) dk mi;ksx djrs gSa%

(i) ;fn vlfedk esa  ‘≥’ vFkok ‘≤’, osQ fpÉ lfEefyr gSa rks ge la[;k js[kk ij ,d Nk;kafdr
òÙk (•) cukrs gSa tks ;g lwfpr djrk gS fd Nk;kafdr òÙk osQ laxr la[;k gy leqPp; esa
lfEefyr gSA

(ii) ;fn vlfedk esa ‘>’ vFkok ‘<’ osQ fpÉ lfEefyr gSa rks ge la[;k js[kk ij ,d o`Ùk (O)

cukrs gSa tks ;g lwfpr djrk gS fd o`Ùk osQ laxr la[;k gy leqPp; esa lfEefyr ugha gSA
6.1.4  jSf[kd vlfedk osQ gy dk vkys[kh; fu:i.k
(a) ,d vFkok nks pjksa okyh jSf[kd vlfedk osQ gy dk fdlh ry esa vkys[kh; fu:i.k djus

osQ fy, ge fuEukuqlkj c<+rs gSa%
(i) ;fn vlfedk esa ‘≥’ vFkok ‘≤’, osQ fpÉ lfEefyr gSa rks ge lacafèkr js[kk osQ vkys[k

dks ,d eksVh js[kk osQ :i esa [khaprs gSa tks ;g lwfpr djrk gS fd js[kk osQ fcanq gy
leqPp; esa lfEefyr gSaA

(ii) ;fn vlfedk esa ‘>’ vFkok ‘<’ osQ fpÉ lfEefyr gSa rks ge lacafèkr js[kk osQ vkys[k
dks fcanqfdr js[kk osQ :i esa [khaprs gSa tks ;g lwfpr djrk gS fd js[kk osQ fcanq gy
leqPp; esa lfEefyr ugha gSaA

(b) ,d pj okyh jSf[kd vlfedk osQ gy dks la[;k js[kk ,oa ry nksuksa gh ij fu:fir fd;k
tk ldrk gS ijarq ax + by > c, ax + by ≥ c, ax + by < c vFkok ax + by ≤ c (a ≠ 0,

b ≠ 0) osQ tSlh nks pjksa okyh jSf[kd vlfedkvksa osQ gy dks osQoy ,d ry ij gh fu:fir
fd;k tk ldrk gSA

(c) nks vFkok vfèkd vlfedk,¡ feydj vlfedk fudk; cukrh gSa vkSj bl vlfedk fudk;
dk gy fudk; esa lfEefyr lHkh vlfedkvksa dk mHk;fu"B gy gksrk gSA

6.1.5  nks egÙoiw.kZ fu;e
(a) ;fn a, b ∈ R ,oa b ≠ 0, gks rks

(i) ab > 0 vFkok  
a

b
 >  0 ⇒ a rFkk b osQ fpÉ leku gksrs gSaA

(ii) ab < 0 vFkok  
a

b
 <  0 ⇒ a rFkk b osQ fpÉ ,d nwljs osQ foijhr gksrs gSaA

(b) ;fn a dksbZ Hkh èkukRed okLrfod la[;k gS] vFkkZr a > 0] rks
(i) | x | < a ⇔ – a < x < a

| x | ≤ a ⇔ – a ≤ x ≤ a

(ii) | x | > a  ⇔     x <  – a  vFkok  x  >  a

| x | ≥  a  ⇔  x ≤  – a  vFkok  x  ≥  a
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6.2  gy fd, gq, mnkjg.k

y?kq mÙkjh; (S.A.)

mnkgj.k 1   vlfedk 3x – 5 < x + 7 dks gy dhft, tgk¡
(i) x ,d izkÑfrd la[;k gS (ii) x ,d iw.kZ la[;k gS

(iii) x ,d iw.kk±d gS (iv) x ,d okLrfod la[;k gS
gy  3x – 5 < x + 7

⇒ 3x < x + 12 (nksuksa i{kksa ij 5 tksM+us ij)
⇒ 2x < 12 (nksuksa i{kksa ls x ?kVkus ij)
⇒ x < 6 (nksuksa i{kksa dks 2 ls Hkkx djus ij)

(i) {1, 2, 3, 4, 5} gy leqPp; gSA
(ii) {0, 1, 2, 3, 4, 5} gy leqPp; gSA
(iii) {....– 3, – 2, –1, 0, 1, 2, 3, 4, 5} gy leqPp; gSA
(iv) {x : x ∈ R vkSj x < 6} gy leqPp; gSa] vFkkZr] 6 ls NksVh lHkh okLrfod la[;k,¡ gy

leqPp; esa lfEefyr gSaA

mnkgj.k 2   
2

2
5

x

x

−
>

+
 dks gy dhft,

gy  
2

2
5

x

x

−
>

+

⇒
2

– 2 0
5

x

x

−
>

+
¹nksuksa i{kksa ls 2 ?kVkus ijº

⇒
– ( 12)

0
5

x

x

+
>

+

⇒
12

0
5

x

x

+
<

+
¹nksuksa i{kksa dks µ1 ls xq.kk djus ijº

⇒ x + 12 > 0 vkSj x + 5 < 0 [D;ksafd 
a

b
 < 0 ⇒ a rFkk b osQ foijhr fpÉ gSa]

vFkok
x + 12 < 0 vkSj x + 5 > 0

⇒ x > – 12  vkSj x < – 5

vFkok
x < – 12  vkSj x > – 5 (vlaHko)

blfy,    – 12 < x < –5, vFkkZr~] x ∈ (–12, –5)
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mnkgj.k 3  3 – 4 9x ≥  dks gy dhft,A

gy  gesa Kkr gS fd 3 – 4 9x ≥

⇒ 3 – 4x ≤  – 9 ;k 3 – 4x ≥ 9 ¹D;ksafd x a≥ ⇒ x ≤  – a vFkok x ≥ a]

⇒ – 4x ≤  – 12 ;k – 4x ≥ 6

⇒ x ≥ 3 ;k x ≤  
3

2

−
¹nksuksa i{kksa dks µ4 ls Hkkx djus ijº

⇒ [ )
3

( , ] 3,
2

x
−

∈ −∞ ∪ ∞

mnkgj.k 4  1 ≤ |x –2 | ≤ 3 dks gy dhft,A

gy  gesa Kkr gS fd] 1 ≤ |x – 2| ≤ 3

⇒ 2 1x − ≥    vkSj  2 3x − ≤

⇒ (x – 2 ≤ – 1 ;k x – 2  ≥ 1)  vkSj   (– 3 ≤ x – 2 ≤ 3)

⇒ (x ≤ 1 ;k  x ≥ 3)   ,oa   (– 1 ≤  x ≤ 5)

⇒ x ∈  (– ∞, 1] ∪ [3, ∞)   vkSj   x ∈ [ –1, 5]

nksuksa vlfedkvksa osQ gyksa dks lfEefyr djus ij
x ∈ [–1, 1] ∪ [3, 5]

mnkgj.k 5  fdlh mRikn osQ ykxr iQyu ,oa jktLo iQyu Øe'k% C(x) = 20 x + 4000 ,oa
R(x) = 60x + 2000 gSa tgk¡  x fufeZr dhs xb± ,oa csph xb± oLrqvksa dh la[;k gSA oqQN ykHk vftZr
djus osQ fy, fdruh oLrq,¡ vo'; csph tkuh pkfg,\
gy  ge tkurs gSa fd] ykHk ¾ jktLo µ ykxr

= (60x + 2000) – (20x + 4000)

= 40x – 2000

oqQN ykHk vftZr djus osQ fy,]  40x – 2000 > 0

⇒ x > 50

vr% oqQN ykHk vftZr djus osQ fy, fuekZrk dks 50 ls vfèkd oLrq,¡ cspuh pkfg,

mnkgj.k 6  1 3x x+ + >  dks x osQ fy, gy dhft,A

gy  nh gqbZ vlfedk osQ ck,¡ i{k esa nks in ,sls gSa ftuesa ekikad  (Modulus) dk izrhd varfoZ"V
gSaA ekikad osQ vanj okys O;atd dks 'kwU; osQ cjkcj j[kus ij gesa  x = – 1, 0 Økafrd fcanqvksa osQ
:i esa izkIr gksrs gSaA ;s Økafrd fcanq okLrfod js[kk dks rhu Hkkxksa esa  (– ∞, – 1), [–1, 0), [0, ∞)

esa foHkkftr djrs gSaA
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fLFkfr (osQl )-I  tc – ∞ < x < – 1

1 3x x+ + >   ⇒ – x – 1 – x > 3  ⇒  x < – 2.

fLFkfr (osQl)-II tc – 1 ≤  x < 0,

1 3x x+ + >   ⇒  x + 1 – x > 3  ⇒  1 > 3 (vlaHko)

fLFkfr (osQl)-III tc  0 ≤  x < ∞,

1 3x x+ + >   ⇒  x + 1 + x > 3 ⇒  x > 1.

(I), (II) ,oa (III) osQ ifj.kkeksa dks lfEefyr djus ij
x ∈ (– ∞ , – 2) ∪ (1, ∞)

nh?kZ mÙkjh; (L.A.)

mnkgj.k 7 
3

1
2

x x

x

+ +
>

+
 dks x osQ fy, gy dhft,A

gy  gesa Kkr gS fd] 
3

1
2

x x

x

+ +
>

+

⇒
3

– 1 0
2

x x

x

+ +
>

+

⇒
3 2

0
2

x

x

+ −
>

+

vc nks fLFkfr;k¡ mRiUu gksrh gSa%
fLFkfr (osQl) I  tc  x + 3 ≥ 0,  vFkkZr~  x ≥ – 3 rc

3 2
0

2

x

x

+ −
>

+
 ⇒ 

3 2
0

2

x

x

+ −
>

+

⇒
1

0
2

x

x

+
>

+

⇒ {(x + 1) > 0 vkSj x + 2 > 0}   ;k   {x + 1 < 0 ,oa x + 2 < 0}

⇒ {x > –1 vkSj x > –2}  ;k  {x < – 1 vkSj x < – 2}

⇒ x > –1 ;k x <  – 2

⇒ x ∈ (–1, ∞) ;k x ∈ (– ∞, – 2)

⇒ x ∈ (–3, –2)  ∪ ( – 1, ∞) [D;ksafd x ≥ – 3] ... (1)
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fLFkfr (osQl) II  tc x + 3 < 0, vFkkZr~ x < – 3

3 2
0

2

x

x

+ −
>

+
⇒

3 2
0

2

x

x

− − −
>

+

⇒
( 5)

0
2

x

x

− +
>

+
⇒

5
0

2

x

x

+
<

+

⇒ (x + 5 < 0 vkSj x + 2 > 0) ;k (x + 5 > 0 vkSj x + 2 < 0)

⇒ (x < – 5  vkSj x > – 2) ;k (x > – 5 vkSj x < –2)

;g vlaHko gS
blfy;s x ∈ (– 5 , – 2) ... (2)

(I) rFkk (II) dks lfEefyr djus ij
x ∈ (– 5 , – 2) ∪  (– 1, ∞) vHkh"V gy osQ :i esa izkIr gksrk gSA

mnkgj.k 8  fuEufyf[kr vlfedk fudk; dks gy dhft,%
1

2 1 4

x

x
≥

+
, 

6 1

4 1 2

x

x
<

−

gy  izFke vlfedk ls ;k 
1

0
2 1 4

x

x
− ≥

+

⇒
2 1

0
2 1

x

x

−
≥

+

⇒ (2x – 1 ≥ 0 vkSj 2x + 1 > 0)  ;k  (2x – 1 ≤ 0 vkSj 2x + 1 < 0)

⇒ (x ≥ 
1

2
 vkSj  x > – 

1

2
)  ;k  (x ≤ 

1

2
 vkSj x < – 

1

2
)

⇒ x ≥ 
1

2
  ;k  x < – 

1

2

⇒ x ∈ ( – ∞ , – 
1

2
) ∪ [

1

2
, ∞) ... (1)

nwljh vlfedk ls 
6 1

0
4 1 2

x

x
− <

−

⇒
8 1

0
4 –1

x

x

+
<

⇒ (8x + 1 < 0 vkSj 4x – 1 > 0) ;k (8x + 1 > 0 vkSj 4x – 1 < 0)

⇒ (x < 
1

8
−  vkSj x > 

1

4
) ;k (x > 

1

8
−  ;k x < 

1

4
)

(;g vlaHko gS)

⇒ x ∈ (
1

8
− , 

1

4
) ... (2)
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è;ku nhft, (1) vkSj (2) dk mHk;fu"B gy fjDr leqPp; gSA vr% fn, gq, vlfedk fudk;
dk dksbZ gy ugha gSA

mnkgj.k 9 ,slh jSf[kd vlfedk,¡ Kkr dhft, ftudk gy leqPp; uhps nh xbZ vkÑfr dk
Nk;kafdr Hkkx gSA

gy

(i) 2x + 3y = 3 ij fopkj dhft,A ge ns[krs
gSa fd Nk;kafdr {ks=k ,oa ewy fcanq  (0, 0)

bl js[kk dh foijhr vksj fLFkr gSaA ewy
fcUnq (0, 0) vlfedk 2x + 3y ≤ 3 dks
larq"V djrk gSA blfy, js[kk 2x + 3y = 3

osQ laxr vlfedk x + 3y ≥ 3 gksuh pkfg,A

(ii) 3x + 4y = 18 ij fopkj dhft,A  ge ns[krs
gSa fd Nk;kafdr {ks=k ,oa ewy fcanq (0, 0)

ml js[kk osQ ,d gh rjiQ fLFkr gS vkSj fcanq
(0,0) vlfedk 3x + 4y ≤ 18 dks larq"V
djrk gSA blfy,  3x + 4y ≤ 18, js[kk 3x + 4y = 18, dh laxr vlfedk gSA

(iii) –7x + 4y = 14 ij fopkj dhft,A vkÑfr dks ns[kdj ;g Li"V gS fd Nk;kafdr {ks=k ,oa
ewy fcanq bl js[kk osQ ,d gh vksj fLFkr gS vkSj fcanq  (0, 0) vlfedk – 7x + 4y ≤ 14 dks
larq"V djrk gSA blfy, js[kk –7x + 4y = 14 dh laxr vlfedk –7x + 4y ≤ 14 gSA

(iv) x – 6y = 3 ij fopkj dhft,A è;ku nhft, Nk;kafdr {ks=k ,oa ewy fcanq bl js[kk osQ ,d
gh fn'kk esa fLFkr gSa vkSj fcanq (0, 0) vlfedk x – 6y ≤ 3 dks larq"V djrk gSA blfy, js[kk

x – 6y = 3 dh laxr vlfedk  x – 6y ≤ 3 gSA

(v) ;g Hkh è;ku nhft, fd Nk;kafdr {ks=k osQoy izFke prqFkk±'k esa fLFkr gSa blfy,  x ≥ 0, y ≥ 0.

vr% (i), (ii), (iii), (iv) ,oa (v) ls fn;s gq, gy leqPp; osQ laxr fuEufyf[kr jSf[kd
vlfedk,¡ izkIr gksrh gSa%
2x + 3y ≥ 3, 3x + 4y ≤ 18, –7x + 4y ≤14,

x – 6y ≤ 3, x > 0, y ≥ 0

oLrqfu"B iz'u (Objective type)

10 ls 13 rd osQ mnkgj.kksa esa ls izR;sd esa fn;s gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,
(M.C.Q.):

vkÑfr 6.1
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mnkgj.k 10  ;fn 
2

0
2

x

x

−
≥

−
] rks

(A) x ∈ [2, ∞) (B) x ∈ (2, ∞) (C) x ∈ (– ∞, 2) (D) x ∈ (– ∞, 2]

gy  lgh fodYi (B) gSA D;ksafd 
2

0
2

x

x

−
≥

−
 osQ fy, 2x − ≥ 0, vkSj x – 2 ≠ 0

mnkgj.k 11 ,d vk;r dh yackbZ mldh pkSM+kbZ dk rhu xquk gSA ;fn vk;r dk U;wure ifjeki
160 lseh gS] rks

(A) pkSM+kbZ > 20 lseh (B) yackbZ < 20 lseh
(C) pkSM+kbZ x ≥ 20 lseh (D) yackbZ ≤ 20 lseh

gy  (C) lgh fodYi gSA D;ksafd ;fn pkSM+kbZ x lseh gS rks
2 (3x + x) ≥ 160 ⇒  x ≥ 20

mnkgj.k 12  x pj okys vlfedk fudk; osQ gy dks uhps iznf'kZr la[;k js[kkvksa ij fu:fir fd;k
x;k gS] rks

vkÑfr 6.2

(A) x ∈ (– ∞, – 4) ∪ (3, ∞) (B) x ∈ [– 3, 1]

(C) x ∈ (– ∞, – 4) ∪ [3, ∞) (D) x ∈ [– 4, 3]

gy  (A) lgh fodYi gSA
vlfedkvksa dk mHk;fu"B gy (– ∞ ls – 4 rd) vkSj 3 ls ∞ rd gSA

mnkgj.k 13  ;fn 3 10x + ≥ , rks

(A) x ∈ (– 13, 7] (B) x ∈ (– 13, 7)

(C) x ∈ (– ∞, – 13] ∪ [7, ∞) (D) x ∈ [– ∞, – 13] ∪ [7, ∞)

gy  (C) lgh fodYi gS D;ksafd 3 10x + ≥ ,

⇒ x + 3 ≤ – 10  ;k  x + 3 ≥ 10

⇒ x ≤ – 13  ;k   x ≥ 7

⇒ x ∈ (– ∞, – 13] ∪ [7, ∞)

mnkgj.k 14  crkb, fd fuEufyf[kr esa ls dkSu&lk dFku lR; gS
vkSj dkSu&lk vlR; gS\

(i) ;fn x > y vkSj b < 0, rks bx < by

(ii) ;fn xy > 0, rks  x > 0, vkSj y < 0

(iii) ;fn xy < 0, rks  x > 0, vkSj y > 0

(iv) ;fn x > 5 vkSj  x > 2, rks x ∈ (5,  ∞) vkÑfr 6.3
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(v) ;fn | x | < 5, rks x ∈ (– 5, 5)

(vi) x > – 2 dk vkys[k vkÑfr 6-4 gSA
(vii) x – y ≤ 0 dk gy leqPp; vkÑfr 6-3 gSA

gy

(i) lR;] D;ksafd fdlh Hkh vlfedk osQ nksuksa i{kksa dks
½.kkRed la[;k ls xq.kk djus ij vlfedk dk fpÉ
cny tkrk gSA

(ii) vlR;] D;ksafd nks la[;kvksa dk xq.kuiQy èkukRed gksrk
gS tc mu nksuksa la[;kvksa osQ fpÉ leku gksrs gSaA

(iii) vlR;] D;ksafd nks la[;kvksa dk xq.kuiQy ½.kkRed gksrk
gSa tc mu nksuksa la[;kvksa osQ fpÉ foijhr gksrs gSaA

(iv) lR;
(v) lR;] D;ksafd | x | < 5  ⇒ – 5 < x < 5 ⇒  x ∈ (– 5, 5)

(vi) vlR;] D;ksafd x > – 2 osQ fy, js[kk x = –2 dks fcUnqfdr gksuk pkfg, vFkkZr~ vHkh"V {ks=k
esa js[kk x = –2 osQ fcanq lfEefyr ugha gSaA

(vii) vlR;] D;ksafd fcanq (1, 0) nh gqbZ vlfedk dks larq"V ugha djrk gS vkSj ;g Nk;kafdr Hkkx
dk ,d fcanq gSA

mnkgj.k 15  fuEufyf[kr esa fjDr LFkkuksa dh iwfrZ dhft,%
(i) ;fn x ≥ – 3, rks x + 5 ................... 2

(ii) ;fn – x ≤ – 4, rks 2x ................... 8

(iii) ;fn 
1

2x−
< 0, rks x ................... 2

(iv) ;fn a < b vkSj c < 0, rks ............
a b

c c

(v) ;fn 1 2x − ≤ , rks – 1..... x .... 3

(vi) ;fn |3x – 7| > 2, rks x .... 
5

3
  ;k   x ....3

(vii) ;fn  p > 0 ,oa q < 0, rks p + q ... p

gy
(i) (≥), D;kssafd vlfedk osQ fpÉ dks ifjofrZr fd;s fcuk mlosQ nksuksa i{kksa esa leku la[;k

tksM+h tk ldrh gSA
(ii) (≥), D;ksafd nksuksa i{kksa dks – 2 ls xq.kk djus osQ i'pkr~ vlfedk dk fpÉ cny tkrk gSA

vkÑfr 6.4
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(iii) (<), D;ksafd ;fn 
a

b
< 0 vkSj  a > 0, rks b < 0

(iv) (>), D;ksafd nksuksa i{kksa dks leku ½.kkRed la[;k ls xq.kk djus ij vlfedk dk fpÉ cny
tkrk gSA

(v) (≤, ≤ ), 1 2x − ≤    ⇒   – 2 ≤ x – 1 ≤ 2   ⇒   –1 ≤ x ≤ 3

(vi)  (<, > ), |3x – 7| > 2   ⇒   3x – 7 < – 2   ;k   3x – 7 > 2

⇒   x < 
5

3
   ;k   x  > 3

(vii) (<), D;ksafd p èkukRed gS vkSj q ½.kkRed gS] blfy,  p + q ges'kk p ls NksVk gSA

6.3 iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

iz'u la[;k 1 ls 6 rd dh vlfedkvksa dks x osQ fy, gy dhft,%

1.
4 6

3
1 1x x

≤ ≤
+ +

, (x > 0) 2.
2 1

0
2 – 2

x

x

− −
≤

−
3.

1 1

–3 2x
≤

4. 1 5,x − ≤  2x ≥ 5. – 5  ≤ 
2 3

9
4

x−
≤

6. 4x + 3  ≥ 2x + 17, 3x –  5 < – 2

7. oSQlsV cukus okyh fdlh daiuh osQ ykxr ,oa jktLo iQyu Øe'k% C(x) = 26,000 + 30x

,oa R(x) = 43x gS] tgk¡ x ,d lIrkg eas fufeZr fd, x, ,oa csps x, oSQlsVksa dh la[;k gSA
oqQN ykHk vftZr djus osQ fy, daiuh }kjk fdruh oSQlsV vo'; csps tkus pkfg,\

8. fdlh rkykc osQ ikuh dh vEyrk lkekU; rc ekuh tkrh gS tc izfrfnu osQ rhu ekiksa dh
vkSlr pH ikB~;kad 8-2 ,oa 8-5 osQ eè; jgrk gSA ;fn izFke nks pH ikB~;kad 8-48 ,oa
8-35 gSa rks rhljh ikB~;kad osQ pH eku dk ifjlj (jsat) Kkr dhft, rkfd rkykc osQ ikuh
dh vEyrk lkekU; jgsA

9. 9%  vEy okys fdlh foy;u dks gYdk djus osQ fy, mlesa 3% vEy okyk foy;u
feyk;k tkrk gSA bl izdkj izkIr feJ.k esa 5» ls vfèkd ,oa 7» ls de vEy gksuk pkfg,A
9» okys foy;u dh ek=kk ;fn 460 yhVj gS rks Kkr dhft, fd 3» okys foy;u dh
fdruh ek=kk feykus dh vko';drk gS\

10. fdlh foy;u dks 40°C ,oa 45°C rkieku osQ chp gh j[kuk gSA iQkWjsugkbV iSekus ij rkieku

dk ifjlj (jsat) Kkr dhft, ;fn ifjorZu lw=k F = 
9

5
C + 32 gSA

11. fdlh f=kHkqt dh lcls cM+h Hkqtk lcls NksVh Hkqtk ls nqxuh gS ,oa rhljh Hkqtk lcls NksVh
Hkqtk ls 2 lseh vfèkd gSA ;fn f=kHkqt dk ifjeki 166 lseh ls vfèkd gS rks lcls NksVh
Hkqtk dh U;wure yackbZ Kkr dhft,A
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12. fo'o dk lcls xgjk Nsn djrs gq, Kkr gqvk fd ìFoh dh lrg ls x  fdeh uhps dk rkieku
T fMxzh lsfYl;l esa T = 30 + 25 (x – 3),  3 ≤ x ≤ 15 gksrk gSA Kkr dhft, fd fdruh
xgjkbZ ij rkieku 155°C ,oa 205°C osQ eè; gksxk\

nh?kZ mÙkjh; iz'u (L.A.)

13. fuEufyf[kr vlfedk fudk; dks gy dhft,% 2 1
5

7 1

x

x

+
>

−
, 

7
2

8

x

x

+
>

−

14. ,slh jSf[kd vlfedk,¡ Kkr dhft, ftudk gy leqPp; uhps iznf'kZr vkÑfr dk Nk;kafdr
Hkkx gSA

vkÑfr 6.5

15. ,slh jSf[kd vlfedk,¡ Kkr dhft, ftudk gy leqPp; uhps nh gqbZ vkÑfr dk
Nk;kafdr Hkkx gSA

vkÑfr 6.62025-26
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16.  fl¼ dhft, fd fuEufyf[kr jSf[kd vlfedk fudk; dk dksbZ gy ugha gSA
x + 2y ≤ 3, 3x + 4y ≥ 12, x ≥ 0, y ≥ 1

17. fuEufyf[kr jSf[kd vlfedk fudk; dks gy dhft,
3x + 2y ≥ 24, 3x + y ≤ 15, x ≥ 4

18. fl¼ dhft, fd fuEufyf[kr jSf[kd vlfedk fudk; dk gy leqqPp; ,d vifjo¼ {ks=k gSA
2x + y ≥ 8, x + 2y ≥ 10, x ≥ 0, y ≥ 0

oLrqfu"B iz'u (Objective type)

19 ls 26 rd osQ iz'uksa esa izR;sd osQ fy, fn;s gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,
(M.C.Q.)

19. ;fn x < 5, rks
(A) – x < – 5 (B) – x ≤ – 5

(C) – x > – 5 (D) – x ≥ – 5

20. fn;k gqvk gS fd x, y, b okLrfod la[;k,¡ gSa vkSj x < y, b < 0, rc

(A)
x

b
 < 

y

b
(B)

x

b
 ≤ 

y

b

(C)
x

b
 > 

y

b
(D)

x

b
 ≥ 

y

b

21. ;fn – 3x + 17 < – 13, rks
(A) x ∈ (10,  ∞) (B) x ∈ [10,  ∞)

(C) x ∈ (– ∞, 10] (D) x ∈ [– 10, 10)

22. ;fn x okLrfod la[;k gS vkSj | x | < 3, rks
(A) x ≥ 3 (B) – 3 < x < 3

(C) x ≤ – 3 (D) – 3 ≤ x ≤ 3

23. x vkSj b okLrfod la[;k,¡ gSaA ;fn b > 0 vkSj | x | > b, rks
(A) x ∈ (– b,  ∞) (B) x ∈ [– ∞,  b)

(C) x ∈ (– b,  b) (D) x ∈ (– ∞,  – b) ∪ (b,  ∞)

24. ;fn 1x −  > 5, rks
(A) x ∈ (– 4, 6) (B) x ∈ [– 4, 6]

(C) x ∈ [– ∞, – 4) ∪ (6,  ∞) (D) x ∈ [– ∞,  – 4) ∪ [6,  ∞)

25. ;fn 2x +  ≤ 9, rks

(A) x ∈ (– 7, 11) (B) x ∈ [– 11, 7]

(C) x ∈ (– ∞, – 7) ∪ (11,  ∞) (D) x ∈ (– ∞,  – 7) ∪ [11,  ∞)
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26. fn, gq, vkys[k dks iznf'kZr djus okyh vlfedk fuEufyf[kr esa ls dkSu&lh gSA

vkÑfr  6.7

(A) | x | < 5 (B) | x | ≤ 5 (C) | x | > 5 (D) | x | ≥ 5

iz'u la[;k 27 ls 30 rd esa x pj okys fdlh jSf[kd vlfedk osQ gy dks la[;k js[kk ij fu:fir
fd;k x;k gSA izR;sd iz'u esa fn, gq;s pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,  (M.C.Q.).

 27. (A) x ∈ (– ∞, 5) (B) x ∈ (– ∞, 5]

(C) x ∈ [5, ∞,) (D) x ∈ (5, ∞)

 28. (A) x ∈ (
9

2
, ∞)

(B) x ∈ [
9

2
, ∞)

(C) x ∈ [– ∞, 
9

2
)

(D) x ∈ (– ∞, 
9

2
]

 29. (A) x ∈ (– ∞,
7

2
) (B) x ∈ (– ∞,

7

2
]

(C) x ∈ [
7

2
, – ∞) (D) x ∈ (

7

2
, ∞)

 30. (A) x ∈ (– ∞, – 2)

(B) x ∈ (– ∞, – 2]

(C) x ∈ (– 2,  ∞]

(D) x ∈ [– 2,  ∞)

vkÑfr  6.8

9

2

vkÑfr  6.9

7

2

vkÑfr  6.10

–2

vkÑfr  6.11
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31. crkb, fuEufyf[kr dFkuksa esa ls dkSu&lk lR; gS ,oa dkSu&lk vlR; gS\

(i) ;fn x < y vkSj b < 0, rks 
x y

b b
<

(ii) ;fn xy > 0, rks x > 0 vkSj y < 0

(iii) ;fn xy > 0, rks x < 0 vkSj y < 0

(iv) ;fn xy < 0, rks x < 0 vkSj y < 0

(v) ;fn x < –5 vkSj x < –2, rks x ∈ (– ∞, – 5)

(vi) ;fn x < –5 vkSj x > 2, rks x ∈ (– 5, 2)

(vii) ;fn x > –2 vkSj x < 9, rks x ∈ (– 2, 9)

(viii) ;fn | x| > 5, rks  x ∈ (– ∞, – 5) ∪ [5, ∞)

(ix) ;fn | x| ≤ 4, rks  x ∈ [– 4, 4]

(x) uhps nh x;h vkÑfr x < 3 osQ vkys[k dks fu:fir djrk gSA

vkÑfr 6.12

(xi) vkÑfr 6-13 x ≥ 0 osQ vkys[k dks fu:fir djrk gS

vkÑfr 6.13

2025-26



112    iz'u izn£'kdk

(xii) y ≤ 0 dk vkys[k vkÑfr 6-14 esa fu:fir gSA

vkÑfr 6.14

(xiii) x ≥ 0 vkSj y ≤ 0 dk gy leqPp; vkÑfr 6-15 esa fu:fir gSA

vkÑfr  6.15

(xiv) x ≥ 0 vkSj y ≤ 1 dk gy leqPp; vkÑfr 6-16 esa fu:fir gSA

vkÑfr  6.16
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(xv) x + y ≥ 0 dk gy leqPp; uhps nh gqbZ vkÑfr esa gSA

vkÑfr 6.17

32. fuEufyf[kr esa fjDr LFkkuksa dh iwfrZ dhft,%

(i) ;fn – 4x ≥ 12, rks x ... – 3

(ii) ;fn  
3

4

−
x ≤ – 3, rks x ... 4

(iii) ;fn  
2

2x+
 > 0, rks x ... –2

(iv) ;fn  x > – 5, rks 4x ... –20

(v) ;fn x > y vkSj z < 0, rks – xz ... – yz

(vi) ;fn p > 0 vkSj q < 0, rks p – q ... p

(vii) ;fn 2x +  > 5, rks x ... – 7 ;k x ... 3

(viii) ;fn – 2x + 1 ≥ 9, rks x ... – 4
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7.1 lexz voyksdu (Overview)

Øep; vkSj lap; dk vè;;u nh gqbZ oLrqvksa esa ls] fcuk mudh lwph cuk,] oqQN oLrq,¡ ysdj
mUgsa O;ofLFkr djus vkSj pquus dh fofHkUu fofèk;ksa ;k izdkjksa dh la[;k fuèkkZfjr djus ls lacafèkr
gksrk gSA oqQN ewyHkwr x.ku rduhoQ gSa tks oLrqvksa dks O;ofLFkr ;k pquus osQ fofHkUu izdkjksa dh
la[;k fuèkkZfjr djus esa mi;ksxh jgrh gSaA nks ewyHkwr x.ku fl¼kar uhps fn;s tk jgs gSaµ

x.ku osQ ewyHkwr fl¼kar

7.1.1 xq.ku fl¼kar (x.ku dk ewyHkwr fl¼kar)
eku yhft, fd dksbZ ?kVuk E osQ ?kfVr gksus osQ fofHkUu izdkj m gSa rFkk E osQ ?kfVr gksus osQ izR;sd
izdkj ls tqM+s gq, (;k laxr) ,d vU; ?kVuk F osQ ?kfVr gksus osQ fofHkUu izdkj n gSaA rc] ,d fn;s
gq, Øe esa nksuksa ?kVukvksa osQ ?kfVr gksus osQ oqQy izdkjksa dh la[;k m × n gksrh gSA

7.1.2 ;ksx fl¼kar
;fn dksbZ ?kVuk E osQ ?kfVr gksus osQ fofHkUu izdkj m gSa rFkk ?kVuk F osQ ?kfVr gksus osQ fofHkUu izdkj
n gSa] rFkk eku yhft, fd ;s nksuksa ?kVuk,¡ lkFk&lkFk ?kfVr ugha gks ldrh gSa] rks E ;k F osQ ?kfVr
gksus osQ oqQy izdkjksa dh la[;k m + n gksrh gSA

7.1.3  Øep; % Øep; oLrqvksa dh ,d fuf'pr Øe esa O;oLFkrk gksrh gSA

7.1.4  fofHkUu oLrqvksa dk Øep; %  n oLrqqvksa esa ls lHkh oLrqvksa dks ,d lkFk ysdj] muosQ
Øep;ksa dh la[;k  nP

n
 fuEufyf[kr ls izkIr gksrh gS%

Pn

n n= , ... (1)

tgk¡ n  = n(n – 1) (n – 2) ... 3.2.1 gS] ftls Øexqf.kr n ;k n Øexqf.kr i<+rs gSaA bls n!Hkh
fy[krs gSaA

n oLrqvksa esa ls r oLrq,¡ ,d lkFk ysdj] muosQ Øep;ksa dh la[;k nP
r
 fuEufyf[kr ls izkIr gksrh gS%

nP
r
 = 

n

n r−

tgk¡ 0 ≤ r ≤ n gSA ge ;g eku ysrs gSa fd 0 1=

vè;k; 7

Øep; vkSj lap;

2025-26



7.1.5  tc oLrqvksa dh iqujko`fÙk dh vuqefr gS %  n oLrqvksa esa ls] lHkh dks ,d lkFk ysdj]
Øep;ksa dh la[;k] tc oLrqvksa dh iqujko`fÙk dh vuqefr gks] nn gksrh gSA n oLrqvksa esa ls r oLrqvksa
dks ,d lkFk ysdj Øep;ksa dh la[;k] tc oLrqvksa dh iqujko`fÙk dh vuqefr gks] nr gksrh gSA

7.1.6  Øep; tc oLrq,¡ fHkUu&fHkUu ugha gSa  %  n oLrqvksa osQ Øep;ksa dh la[;k] tc p
1
 oLrq,¡

,d izdkj dh gSa]  p
2
 oLrq,¡ nwljs izdkj dh gSa] ..., p

k
 oLrq,¡ kosa izdkj dh gSa rFkk 'ks"k ;fn dksbZ

gks rks fofHkUu izdkjksa dh gSa]
 

1 2

!

! !... !
k

n

p p p
 
gksrh gSA

7.1.7  lap; % vusd voljksa ij] gekjh #fp O;ofLFkr djus esa u gksdj osQoy n  oLrqvksa esa ls
r oLrq,¡ pquus esa gh jgrh gSA ,d lap; nh gqbZ oLrqvksa esa ls oqQN ;k lHkh dks pquuk gksrk gS] tgk¡
pquus osQ Øe dk dksbZ egÙo ugha gksrk gSA n oLrqvksa esa ls r oLrqvksa osQ pquus osQ fofHkUu izdkjksa
dh la[;k nC

r
 fuEufyf[kr ls nh tkrh gS%

nC
r

 =
!

!( )!

n

r n r−

fVIif.k;k¡
1. Øep; dk iz;ksx dhft,] ;fn fdlh leL;k esa oLrqvksa dks O;ofLFkr djus dh la[;k Kkr

djuh gS rFkk fofHkUu Øeksa dks è;ku esa j[kk tkuk gSA
2. lap; dk iz;ksx dhft,] ;fn fdlh leL;k esa oLrqvksa dks pquus osQ izdkjksa dh la[;k Kkr

djuh gS rFkk pquus osQ Øe dks è;ku esa ugha j[kuk gSA

7.1.8 oqQN egÙoiw.kZ ifj.kke

eku yhft, n vkSj r èkukRed iw.kk±d gSa] rkfd r ≤ n gSA
(i) nC

r
 = nC

n – r

(ii) nC
r
 + nC

r – 1 
= n + 1C

r

(iii) n n – 1C
r – 1

  = (n – r + 1) n C
r – 1

7.2  gy fd, gq, mnkgj.k

y?kq mÙkjh; iz'u (S.A.)

mnkgj.k 1 fdlh d{kk esa 27 yM+osQ vkSj 14 yM+fd;k¡ gSaaA fdlh dk;ZØe osQ fy,] d{kk dk
izfrfufèkRo djus osQ fy, f'k{kd dks 1 yM+osQ vkSj 1 yM+dh dk pquko djuk pkgrk gSA f'k{kd
;g pquko fdrus izdkj ls dj ldrk gS\

gy  ;gk¡ f'k{kd dks nks lafØ;k,¡ djuh gSa%

(i) 27 yM+dksa esa ls 1 yM+dk pquukA (ii) 14 yM+fd;ksa esa ls 1 yM+dh pquukA

Øep; vkSj lap;    115
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116    iz'u izn£'kdk

buesa ls igyh 27 fofèk;ksa ;k izdkjksa ls rFkk nwljh lafØ;k 14 izdkjksa ls dh tk ldrh gSA
vr%] x.ku osQ ewyHkwr fl¼kar }kjk] fofèk;ksa ;k izdkjksa dh oqQy la[;k = 27 × 14 = 378

mnkgj.k 2

(i) 99 vkSj 1000 osQ chp ,slh fdruh la[;k,¡ gSa] ftuosQ bdkbZ osQ LFkku ij vad 7 gS\

(ii) 99 vkSj 1000 osQ chp ,slh fdruh la[;k, gSa ftuesa de ls de ,d vad 7 gS\

gy

(i) loZizFke è;ku nhft, fd bu lHkh la[;kvksa esa rhu vad gSaA bdkbZ osQ LFkku ij 7 gSA chp
okyk vad 10 vadksa esa ls 0 ls 9 dksbZ vad gks ldrk gSA lkS osQ LFkku ij 9 vadksa esa ls
1 ls 9 dksbZ Hkh vad gks ldrk gSA vr%] x.ku osQ ewyHkwr fl¼kar }kjk 99 vkSj 1000 osQ
chp 10 × 9 = 90 la[;k,¡ gksaxh ftuosQ bdkbZ osQ LFkku ij 7 gksxkA

(ii) rhu vadksa dh oqQy la[;k,¡ ftuesa de ls de ,d vad 7 gS ¾ (rhu vadksa dh oqQy
la[;k,¡) µ(rhu vadksa dh dqy la[;k,¡ ftuesa 7 ugha gS)A
= (9 × 10 × 10) – (8 × 9 × 9)

= 900 – 648 = 252

mnkgj.k 3  uhps fn;k gqvk vkjs[k fuEufyf[kr nks izfrcaèkksa osQ varxZr fdrus izdkj ls jaxk tk ldrk gS\

(i) izR;sd NksVs f=kHkqt dks rhu jaxksa yky] uhyk ;k gjk esa ls fdlh ,d jax ls jaxk tkuk gSA
(ii) fdUgha nks vklUu {ks=kksa esa ,d gh jax u gksA

gy  ;s izfrcaèk rHkh larq"V gksrs gSa tc ge Bhd bl izdkj ls djrs gSaa% igys chp okys f=kHkqt dks
rhuksa jaxksa esa ls fdlh ,d jax ls jax nhft,A blosQ ckn 'ks"k rhu f=kHkqtksa dks 'ks"k nks jaxksa esa ls fdlh
,d jax ls jax nhft,A
x.ku osQ ewyHkwr fl¼kar }kjk] bldks jaxus osQ izdkjksa dh oqQy la[;k = 3 × 2 × 2 × 2 = 24

mnkgj.k 4  5 cPpksa dks ,d iafÙkQ esa fdl izdkj O;ofLFkr fd;k tk ldrk gS] rkfd

(i) nks fo'ks"k cPps lnSo lkFk&lkFk jgsa\ (ii) nks fo'ks"k cPps lkFk&lkFk dHkh u jgssa
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gy

(i) ge 2 fo'ks"k cPpksa dks ,d eku dj O;oLFkkvksa ij fopkj djrs gSa vkSj blhfy, 'ks"k 4 cPps
4! ¾ 24 izdkj ls O;ofLFkr fd;s tk ldrs gSaA iqu%] ;s nksuksa fo'ks"k cPps ijLij nks izdkjksa
ls O;ofLFkr fd;s tk ldrs gSaA vr%] O;ofLFkr djus osQ oqQy izdkj  24 × 2 = 48 gSaA

(ii) ik¡p cPpksa osQ oqQy 5! = 120 Øep;ksa esa ls 48 esa nks fo'ks"k cPps lnSo lkFk&lkFk gSaA vr%]
'ks"k 120 – 48 = 72 Øep;ksa esa ;s nksuksa fo'ks"k cPps dHkh Hkh lkFk&lkFk ugha jgsaxsA

mnkgj.k 5  ;fn 'kCn AGAIN osQ v{kjksa osQ lHkh Øep;ksa dks mlh Øe esa O;ofLFkr fd;k tk;s]
tSls fd ,d 'kCndks'k esa vkrs gSa] rks 49ok¡ 'kCn D;k gS\

gy%  v{kj A ls izkjaHk djus ij] vU; pkj v{kjksa dks O;ofLFkr djus osQ  4! = 24 izdkj gSaA
;s izFke 24 'kCn gksaxsA blosQ ckn] G ls izkjaHk djrs gq,]  A, A, I vkSj N dks O;ofLFkr djus osQ

izdkj 
4!

12
2!1!1!

=  gSaA ;s vxys 12 'kCn gSaA blosQ ckn 37ok¡ 'kCn I ls izkjaHk gksxkA I ls izkjaHk

djrs gq,] ;gk¡ iqu% 12 'kCn gSaA blls vc rd oqQy 48 'kCn gks tkrs gSaA vr%] 49ok¡ 'kCn
NAAGI gSA

mnkgj.k 6  ,d lsYI+kQ ij 3 xf.kr] 4 bfrgkl] 3 jlk;u vkSj 2 tSfodh dh iqLrosaQ fdrus izdkjksa
ls O;ofLFkr dh tk ldrh gSa ;fn ,d gh fo"k; dh lHkh iqLrosaaQ ,d lkFk jgsa\

gy  loZizFke ge ,d gh fo"k; dh iqLrdksa dks ,d bdkbZ ekurs gSaA bl izdkj] ;gk¡ 4 bdkb;k¡
gSa] ftUgsa 4! ¾ 24 izdkjksa ls O;ofLFkr fd;k tk ldrk gSA vc izR;sd O;oLFkk esa] xf.kr dh iqLrosaQ
3! izdkj ls O;ofLFkr dh tk ldrh gSaa] bfrgkl dh iqLrosaQ 4! izdkj ls] jlk;u dh iqLrosaQ 3!
izdkj ls rFkk tSfodh dh iqLrosaQ 2! izdkj ls O;ofLFkr dh tk ldrh gSaA vr%] O;ofLFkr djus
osQ oqQy izdkjksa dh la[;k = 4! × 3! × 4! × 3! × 2! = 41472 gSA

mnkgj.k 7  fdlh fo|kFkhZ dks 10 iz'uksa osQ mÙkj nsus gSa] tcfd mls izR;sd Hkkx A vkSj B esa  ls
de ls de 4 iz'u pquus gSaaA ;fn Hkkx A esa 6 iz'u gSa vkSj Hkkx B esa 7 iz'u gSa] rks og fo|kFkhZ
fdrus izdkj ls 10 iz'u pqu ldrk gS\

gy%  laHkkouk,¡ bl izdkj gSa%

Hkkx A esa ls 4 vkSj Hkkx B esa ls 6

;k Hkkx A esa ls 5 vkSj Hkkx B esa ls 5

;k Hkkx A esa ls 6 vkSj Hkkx B esa ls 4

vr%] vHkh"V izdkjksa dh la[;k gS%
6C

4
 × 7C

6
 + 6C

5
 × 7C

5
 + 6C

6
 × 7C

4

= 105 + 126 + 35 = 266
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nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k  8  eku yhft, fd m iq#"k vkSj n efgykvksa dks ,d iafDr esa bl izdkj cSBk;k tkuk
gS fd dksbZ nks efgyk,¡ lkFk&lkFk u jgsaA ;fn m > n gS] rks n'kkZb, fd mudks cSBk;s tkus osQ izdkjksa

dh la[;k 
!( 1)!

( 1)!

m m

m n

+

− +
 gSA

gy eku yhft, fd iq#"k (M) viuh lhV igys ys ysrs gSaA mUgsa mP
m
 izdkj ls cSBk;k tk ldrk

gS] tSlk fd uhps nh vkÑfr esa n'kkZ;k x;k gS
   M      M      ...      M   

                                       igyk nwljk mok¡
mijksDr vkÑfr ls vki ns[k ldrs gSa fd efgykvksa osQ fy, ;gk¡ (m + 1) LFkku gSaA ;g fn;k

gS fd  m > n gS vkSj dksbZ nks efgyk,¡ lkFk&lkFk ugha cSB ldrh gSaA vr% n efgyk,¡ viuh lhV
(m + 1)P

n
 izdkj ls ys ldrh gSa vkSj blhfy;s cSBus osQ oqQy izdkjksa dh la[;k bl izdkj gks ftlesa

dksbZ nks efgyk,¡ lkFk&lkFk u cSBsa

(mP
m
) × (m + 1P

n
) = 

!( 1)!

( 1)!

m m

m n

+

− +

mnkgj.k 9  fdlh flusek gkWy esa rhu naiÙkh&;qXeksa dks ,d iafDr esa cSBkuk gS ftlesa 6 lhVsa gSA
;fn ;qXeksa dks ,d nwljs ls vyx cSBuk gS] rks mUgsa fdrus izdkj ls cSBk;k tk ldrk gS\ muosQ
cSBus osQ izdkjksa dh la[;k ml fLFkfr osQ fy, Hkh Kkr dhft,] tc lHkh efgyk,¡ ,d lkFk
cSBrh gSaA
gy  vkb, naiÙkh&;qXeksa dks S

1
, S

2 
vkSj S

3 
ls O;Dr djsa] tgk¡ izR;sd ;qXe dks ,d ,dy bdkbZ ekuk

x;k gS] tSlk fd uhps vkÑfr esa n'kkZ;k x;k gS%

igyk nwljk rhljk

rc ;qXeksa osQ cSBus osQ izdkjksa dh la[;k rkfd os ,d nwljs ls vyx cSBsa ¾ 3! ¾ 6
iqu% izR;sd ;qXe ijLij 2! izdkjksa ls cSB ldrk gSA vr%] cSBus osQ oqQy izdkjksa dh la[;k

rkfd ;qXe ,d&nwljs ls vyx cSBsa  = 3! × 2! × 2! × 2! = 48

iqu%] ;fn rhuksa efgyk,¡ ,d lkFk cSBrh gSa] rks vko';d gS fd rhuksa iq#"kksa dks ,d lkFk cSBuk
gksxkA lkFk gh] iq#"k vkSj efgyk,¡ ijLij 2! izdkjksa ls cSB ldrs gSaA vr%] mu izdkjksa dh la[;k
tc lHkh efgyk,¡ ,d lkFk cSBrh gSa = 3! × 3! × 2! = 72

mnkgj.k 10  ,d NksVs xk¡o esa] oqQy 87 ifjokj gSa ftuesa ls 52 ifjokjkssa esa vfèkdre 2 cPps gSaA
,d xzkeh.k fodkl ;kstuk esa] lgk;rk osQ fy, 20 ifjokjksa dk p;u fd;k tkuk gS] ftuesa ls de
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ls de 18 ifjokj vfèkdre 2 cPpksa okys gksus pkfg,A ;g fodYi fdrus izdkjksa ls fd;k tk
ldrk gS\

gy  ;g fn;k gS fd 87 ifjokjksa esa ls 52 ifjokj ,sls gSa ftuesa vfèkdre 2 cPps gSaA vr%] 'ks"k
35 ifjokj vU; izdkj osQ gSaA iz'ukuqlkj] xzkeh.k fodkl ;kstuk osQ varxZr 20 ifjokj lgk;rk osQ
fy, pqus tkus gSa] ftuesa de ls de 18 ifjokj vfèkdre 2 cPpksa okys gksus pkfg,A vr%]laHkkfor
fodYiksa dh la[;k fuEufyf[kr gS%

52C
18

 × 35C
2
(18 ifjokj vfèkdre 2 cPpksa okys vkSj 2 vU; izdkj osQ ifjokj)

52C
19

 × 35C
1
(19 ifjokj vfèkdre 2 cPpksa okys vkSj 1 vU; izdkj dk ifjokj)

52C
20

(lHkh 20 ifjokj vfèkdre 2 cPpksa okys)

vr%] laHko fodYiksa dh oqQy la[;k gS
52C

18
 × 35C

2
 + 52C

19
 × 35C

1
 + 52C

20

mnkgj.k 11  ,d yM+osQ osQ ikl 3 ykbcszjh fVdV gSa rFkk ykbcszsjh esa mldh #fp dh 8 iqLrosaQ
gSaA bu 8 esa ls og xf.kr Hkkx II rc rd ugha ysuk pkgrk tc rd fd xf.kr Hkkx&I Hkh u ys
yh tk,A og ykbczsjh ls rhu iqLrosaQ fdrus izdkj ls ys ldrk gS\

gy  vkb, fuEufyf[kr fLFkfr;ksa dks ysa%

fLFkfr (i)  og yM+dk xf.kr Hkkx&II ysrk gSA rc] og xf.kr Hkkx&I Hkh ysxkA vr%] laHko fodYiksa
dh la[;k 6C

1
 = 6 gSA

fLFkfr (ii) og yM+dk xf.kr Hkkx&II ugha ysrk gSA rc laHko fodYiksa dh la[;k  7

3C = 35

vr%] fodYiksa dh oqQy la[;k 35 + 6 = 41 gSA

mnkgj.k 12  n fofHkUu oLrqvksa esa r oLrq,¡ ,d lkFk ysdj Øep;ksa dh la[;k Kkr dhft,] ftlls
nks fo'ks"k oLrq,¡ ,d lkFk jgsaA

gy  nks fo'ks"k oLrqvksa okys ,d caMy dks r LFkkuksa ij (r – 1) fofèk;ksa ls j[kk tk ldrk gS (D;ksa\)

rFkk caMy dh nksuksa oLrq,¡ Lo;a 2  izdkj ls O;ofLFkr dh tk ldrh gSaA vc (n – 2) oLrq,¡

(r – 2) LFkkuksa ij n –2P
r –2

] izdkjksa ls O;ofLFkr dh tk,axhA

bl izdkj] x.ku osQ ewyHkwr fl¼kar osQ iz;ksx }kjk] Øep;ksa dh okafNr la[;k¾
2

22 ( 1) Pn

rr
−

−⋅ − ⋅  gksxhA
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oLrqfu"B iz'u

uhps fn;s gq, mnkgj.kksa esa] muosQ lEeq[k fn;s pkjksa fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q.)

mnkgj.k 13 A vkSj B osQ chp pkj cl ekxZ gSa rFkk B vkSj C osQ chp rhu cl ekxZ gSaA ,d O;fDr
B ls gksdj A ls C rd tkus esa cl }kjk jkmaM ;k=kk (round trip), vFkkZr~ vkus&tkus dh ;k=kk dj
ldrk gSA ;fn og ,d cl ekxZ dk ,d ls vfèkd ckj iz;ksx ugha djuk pkgrk gS] rks og vkus&tkus
dh ;k=kk fdruh fofèk;ksa ls dj ldrk gS\

(A) 72 (B) 144 (C) 14 (D) 19

gy  (A) lgh mÙkj gSA uhps nh vkÑfr esa] A ls B rd

A B C

4 cl ekxZ gSa vkSj B ls C rd 3 ekxZ gSaA vr%] A ls C rd tkus osQ fy,] 4 × 3 = 12 izdkj ;k
fofèk;k¡ gSaA ;g vkus&tkus dh ;k=kk gS] blfy, og O;fDr C ls A, B ls gksdj okil Hkh tk,xkA
;g izfrcaèk gS fd og C ls B vkSj fiQj B ls A mlh cl ekxZ ls ;k=kk ugha dj ldrk ftlls
og x;k Fkk] vFkkZr~ og mldk ,d ls vfèkd ckj iz;ksx ugha dj ldrkA vr%] okilh ;k=kk osQ
fy,] 2 × 3 = 6 fofèk;k¡ gSaA vr%] okafNr fofèk;ksa dh oqQy la[;k = 12 × 6 = 72.

mnkgj.k 14  7 iq#"k vkSj 5 efgykvksa esa ls 3 iq#"k vkSj 2 efgykvksa okyh ,d desVh fuEufyf[kr
esa ls fdrus izdkj ls cuk;h tk ldrh gSa\

(A) 45 (B) 350 (C) 4200 (D) 230

gy  (B) lgh mÙkj gSA 7 iq#"kksa esa ls 3 iq#"k 7

3C  izdkj ls pqus tk ldrs gSa rFkk 5 efgykvksa esa
ls 2 efgyk,¡ 5

2C  izdkj ls pquh tk ldrh gSaA vr%] desVh pquus osQ izdkjksa dh la[;k
7 5

3 2C C×  = 350 gSA

mnkgj.k 15  'kCn ‘EAMCOT’ osQ lHkh v{kjksa dks fofHkUu laHko izdkjksa ls O;ofLFkr fd;k tkrk
gSA ,slh O;oLFkkvksa osQ oqQy izdkjksa] ftuesa dksbZ Hkh nks Loj lkFk&lkFk ugha gksaxs] dh la[;k gS

(A) 360 (B) 144 (C) 72 (D) 54

gy  (B) lgh mÙkj gSA ge tkurs gSa fd ;gk¡ 3 O;atu gSa vkSj 3 Loj  E, A vkSj O gSaA D;ksafd fdUgha
Hkh nks Lojksa dks ,d lkFk ugha jguk gS] vr% buosQ LFkku 'X' ls vafdr fd;s x;s gSa%  X M

X C X T X ;s Loj 4P
3
 izdkj ls O;ofLFkr fd;s tk ldrs gSa rFkk 3 O;atu 3  izdkj ls O;ofLFkr

fd, tk ldrs gSaA vr%] izdkjksa dh okafNr la[;k = 3! × 4P
3
 = 144.

mnkgj.k 16  o.kZekyk osQ 10 fofHkUu v{kj fn;s gq, gSaA bu fn;s gq, v{kjksa ls 5 v{kjksa okys 'kCn
cuk;s tkrs gSa rc mu 'kCnksa dh la[;k] ftuesa de ls de ,d v{kj dh iqujko`fÙk gksxhA
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(A) 69760 (B) 30240 (C) 99748 (D) 99784

gy  (A) lgh fodYi gSA 5 v{kjksa okys 'kCnksa dh la[;k (tcfd ,d v{kj dh iqujko`fÙk gks ldrh
gS)  = 105 A iqu%] 5 fHkUu&fHkUu v{kjksa okys 'kCnksa dh la[;k ¾ 10P

5
 vr%] ok¡fNr 'kCnksa dh la[;k

= oqQy 'kCn µ mu 'kCnksa dh la[;k ftuesa fdlh v{kj dh iqujko`fÙk u gks
= 105 –  10P

5
 = 69760

mnkgj.k 17  fofHkUu jaxksa osQ 6 >aMksa esa ls ,d ;k vfèkd >aMksa dk iz;ksx djrs gq,] fn;s tk ldus
okys laosQrksa dh la[;k gSµ

(A) 63 (B) 1956 (C) 720 (D) 21

gy  lgh mÙkj B gSA
,d >aMs osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P

1
 = 6

nks >aMksa osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P
2
 = 30

rhu >aMksa osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P
3
 = 120

pkj >aMksa osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P
4
 = 360

ik¡p >aMksa osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P
5
 = 720

N% >aMksa osQ iz;ksx ls fn;s tk ldus okys laosQrksa dh la[;k = 6P
6
 = 720

vr%] ,d le; ij ,d ;k vfèkd >aMksa dk iz;ksx djrs gq, fn;s tk ldus okys laosQrksa dh oqQy la[;k

6 + 30 + 120 + 360 + 720 + 720 = 1956 (;ksx fl¼kar osQ iz;ksx ls)
mnkgj.k 18  fdlh ijh{kk esa] rhu cgq&fodYih; iz'u gSa rFkk ,sls izzR;sd iz'u esa pkj fodYi
gSaaA mu fofèk;ksa dh la[;k] ftuls dksbZ fo|kFkhZ lHkh mÙkj lgh djus esa vliQy jgsxk] gS%

(A) 11 (B) 12 (C) 27 (D) 63

gy  lgh fodYi (D) gSA ;gk¡ rhu cgq fodYih; iz'u gSa] ftuesa ls izR;sd esa pkj laHko mÙkj gSaA
vr%] laHko mÙkjksa dh oqQy la[;k = 4 × 4 × 4 = 64 bu laHko mÙkjksa esa ls osQoy ,d gh izdkj
osQ lHkh mÙkj lgh gks ldrs gSaA vr%] mu fofèk;ksa dh la[;k] ftuesa dksbZ fo|kFkhZ lHkh mÙkj lgh
nsus esa vliQy jgsxk = 64 – 1 = 63

mnkgj.k 19  ljy js[kk,¡ l
1
, l

2
 vkSj l

3
 ,d gh ry esa gSa vkSj lekarj gSaA l

1 
ij oqQy m fcanq] l

2 
ij

oqQy n fcanq vkSj l
3 
ij oqQy k fcanq fy;s tkrs gSaA bu fcanqvksa dks 'kh"kZ ysrs gq, cuk;s tk ldus okys

f=kHkqtksa dh vfèkdre la[;k gSµ
(A) (m + n + k)C

3
(B) (m + n + k)C

3
 – mC

3
 – nC

3
 – kC

3

(C) mC
3
 + nC

3
 + kC

3
(D) mC

3
 × nC

3
 × kC

3

gy  (B) lgh mÙkj gSA ;gk¡ oqQy (m + n + k) fcanq gSa] ftUgsa (m + n + k)C
3
 f=kHkqt nsus pkfg,A ijarq

l
1
 ij fLFkr m fcanqvksa esa ls 3 fcanq ,d lkFk ysus ij] mC

3
 lap; cusaxs] ftuls dksbZ f=kHkqt izkIr

ugha gksxkA blh izdkj nC
3
 vkSj kC

3
 f=kHkqt Hkh izkIr ugha gksaxsA vr%] f=kHkqtksa dh okafNr la[;k

¾ (m + n + k)C
3 
– mC

3
 – nC

3 
– kC

3
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7.3 iz'ukoyh

y?kq mÙkjh; iz'u

1. vkB oqQflZ;ksa dks la[;k 1 ls 8 rd vafdr fd;k x;k gSA nks efgyk,¡ vkSj 3 iq#"k buesa
ls ,d&,d oqQlhZ ij cSBuk pkgrs gSaA igys efgyk,¡ 1 ls 4 vafdr oqQflZ;ksa ij cSBus dk
p;u djrh gS rFkk ckn esa iq#"k 'ks"k oqQflZ;ksa ij cSBus dk p;u djrs gSaA laHko O;oLFkkvksa
dh oqQy la[;k Kkr dhft,A
[laosQr: 1 ls 4 rd vafdr oqQflZ;ksa ij 2 efgyk,¡ 4P

2
 izdkj ls cSB ldrh gSA 3 iq#"k 'ks"k

oqQflZ;ksa ij 6P
3
 izdkj ls cSB ldrs gSaA]

2. ;fn 'kCn RACHIT osQ v{kjksa dks lHkh ,sls laHko izdkjksa ls O;ofLFkr fd;k tkrk gS] tSls
os 'kCndks'k esa fy[ks gksrs gSa] rc bl O;oLFkk esa RACHIT  dkSu ls LFkku ij jgsxk\
[laosQr% izR;sd fLFkfr esa A, C, H, vkSj I ls izkjaHk gksus okys 'kCnksa dh la[;k 5! gSA]

3. ,d izR;k'kh dks 12 iz'uksa esa ls 7 iz'uksa osQ mÙkj nsus gSa] tks nks lewgksa esa gSa izR;sd lewg esa
6 iz'u gSaA og fdlh Hkh lewg esa ls 5 iz'uksa ls vfèkd iz'u ugha dj ldrk gSA iz'uksa dks
djus osQ fofHkUu izdkjksa dh la[;k Kkr dhft,A

4. ,d ry esa fn;s 18 fcanqvksa esa ls] osQoy ik¡p fcanqvksa dks NksM+dj tks lajs[k gS] dksbZ Hkh rhu fcanq
,d gh js[kk esa ugha gSaA bu fcanqvksaa dks feykus ls cuus okyh js[kkvksa dh la[;k Kkr dhft,A
[laosQr: ljy la[;kvksa dh la[;k = 18C

2
 – 5C

2
 + 1]

5. ge 8 O;fDr;ksa eas ls 6 O;fDr pquuk pkgrs gSa] ijarq ;fn O;fDr A pquk tkrk gS] rks O;fDr
B Hkh pquk tkuk pkfg,A ;g p;u fdruh fofèk;ksa ls fd;k tk ldrk gS\

6. 12 O;fDr;ksa esa ls 5 O;fDr;ksa dh desVh ,d vè;{k osQ lkFk fdrus izdkj ls pquh tk
ldrh gS\
[laosQr: vè;{k 12 izdkj ls pquk tk ldrk gS rFkk 'ks"k dks 11C

4 
izdkj ls pquk tk ldrk gSA]

7. fdruh vkWVkseksckby ykblsal IysVsa cuk;ha tk ldrh gSa] ;fn izR;sd IysV esa nks fHkUu v{kj
gSa vkSj muosQ ckn rhu fHkUu&fHkUu vad vkrs gSa\

8. ,d FkSys esa 5 dkyh vkSj 6 yky xsansa gSaaA bl FkSys esa 2 dkyh vkSj 3 yky xsansa fudkyus
dh fofHkUu fofèk;ksa dh la[;k Kkr dhft,A

9. n fHkUu oLrqvksa esa ls r oLrq,¡ ,d lkFk ysdj cuus okys Øep;ksa dh la[;k Kkr dhft,]
ftuesa 3 fo'ks"k oLrq,¡ ,d lkFk jguh pkfg,aA

10. 'kCn ‘TRIANGLE’ osQ v{kjksa ls oqQy cuk;s tk ldus okys 'kCnksa dh la[;k Kkr dhft,]
rkfd dksbZ Hkh Loj ,d lkFk u jgsA

11. 6000 ls cM+s vkSj 7000 ls NksVs mu èkukRed iw.kk±dksa dh la[;k Kkr dhft,] tks 5 ls
foHkkT; gSa] tcfd fdlh Hkh vad dh iqujko`fÙk u gksA
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12. 10 O;fDr;ksa osQ uke P
1
, P

2
, P

3
, ... P

10 
gSaA bu 10 O;fDr;ksa esa ls 5 O;fDr;ksa dks ,d iafÙkQ

esa O;ofLFkr djuk gS] rkfd izR;sd O;oLFkk esa P
1
 jgs rFkk  P

4
 vkSj P

5
 u jgsaA ,slh lHkh laHko

O;oLFkkvksa dh la[;k Kkr dhft,A
[laosQr: O;oLFkkvksa dh ok¡fNr la[;k = 7C

4
 × 5!]

13. ,d gkWy esa 10 ySEi gSaA buesa ls izR;sd dks Lora=k :i ls ^fLop vkWu* fd;k tk ldrk
gSA mu fofèk;ksa dh la[;k Kkr dhft, ftuls ml gkWy dks izdkf'kr fd;k tk ldrk gSA
[laosQr: ok¡afNr la[;k = 210 – 1]

14. ,d ckWDl esa] nks lisQn] rhu dkyh vkSj pkj yky xsansa gSaA bl ckWDl esa ls rhu xsan fdrus
izdkj ls fudkyh tk ldrh gSa] ;fn buessa de ls de 1 dkyh xsan vo'; gksA
[laosQr: izdkjksa dh ok¡fNr la[;k = 3C

1
 × 6C

2
 + 3C

2
 × 6C

2
 + 3C

3
]

15. ;fn nC
r – 1

 = 36, nC
r
 = 84 vkSj nC

r + 1
 = 126] rks rC

2 
Kkr dhft,A

[laosQr: ok¡fNr la[;k 
1 –1

C C

C C+

n n

r r

n n

r r

vkjS  dk iz;ksx djrs gq,]  r dk eku Kkr djus osQ fy,

lehdj.k cukb,A]
16. vad 3] 5] 7] 8 vkSj 9 ls cuk;s tk ldus okys 7000 ls cM+s iw.kk±dksa dh la[;k Kkr dhft,

ftuesa fdlh Hkh vad dh iqujko`fÙk u gksA
[laosQr: 7000 ls cM+s pkj vadksa osQ vfrfjDr] ik¡p vadksa ls cus lHkh iw.kk±d 7000 ls cM+s
gksaxsA]

17. ;fn ,d ry esa 20 js[kk,¡ ,slh [khaph tk,¡ fd buesa ls dksbZ nks lekarj u gksa vkSj dksbZ Hkh
rhu laxkeh u gksa] rks os ijLij fdrus fcanqvksa ij izfrPNsn djsaxh\

18. fdlh 'kgj esa] lHkh VsyhiQksu uacj 6 vadksa osQ gSa_ ftuesa izFke nks vad 41 ;k 42 ;k 46
;k 62 gSa rks fdrus VsyhiQksu uEcjksa esa lHkh 6 vad fHkUu&fHkUu gSa\

19. ,d ijh{kk esa] ,d fo|kFkhZ dks 5 iz'uksa esa ls 4 iz'uksa osQ mÙkj nsus gSaA ijarq iz'u 1 vkSj 2 vfuok;Z
gSA mu fofèk;ksa dh la[;k Kkr dhft, ftuls og fo|kFkhZ mÙkj nsus osQ fodYi pqu ldrk gSA

20. ,d mÙky cgqHkqt osQ 44 fod.kZ gSaA mldh Hkqtkvksa dh la[;k Kkr dhft,A
[laosQr: n Hkqtkvksa okys cgqHkqt esa fod.kks± dh la[;k (nC

2
 – n) gksrh gSA]

nh?kZ mÙkjh; iz'u (L.A.)

21. 18 pwgksa dks nks izk;ksfxd lewgksa vkSj ,d fu;a=k.k lewg esa j[kk tkrk gS] tcfd lHkh lewg
leku :i ls fo'kky gSaA ;s pwgs bu lewgksa esa fdrus izdkj ls j[ks tk ldrs gSa\

22. ,d FkSys esa 6 lisQn oaQps vkSj 5 yky oaQps gSaA bl FkSys esa ls pkj oaQps fudkyus dh oqQy
fofèk;k¡ Kkr dhft,] ;fn (a) os fdlh Hkh jax osQ gksa] (b) nks lisQn vkSj nks yky jax osQ
gksa rFkk (c) ;s lHkh ,d gh jax osQ gksaA
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23. 16 f[kykfM+;ksa esa ls 11 f[kykfM+;ksa dh fdruh iqQVckWy Vhesa pquh tk ldrh gSa\ buesa ls
fdruh Vheksa esa]

(i) 2 fo'ks"k f[kykM+h lfEefyr gksaxs\
(ii) 2 fo'ks"k f[kykM+h Vhe ls ckgj gksaxs\

24. 11 fo|kfFkZ;ksa okyh ,d [ksy&owQn Vhe cuk;h tkuh gS] ftlesa d{kk XI ls de ls de
5 vkSj d{kk XII ls de ls de 5 fo|kFkhZ fy;s tkus pkfg,A ;fn bu d{kkvksa esa ls izR;sd
esa 20 fo|kFkhZ gSa] rks ;g Vhe fdrus izdkj ls cuk;h tk ldrh gS\

25. fdlh lewg esa 4 yM+osQ vkSj 7 yM+fd;k¡ gSaA buls 5 lnL;ksa okyh ,d Vhe fdl izdkj
cukbZ tk ldrh gS] ;fn Vhe esa

(i) dksbZ yM+dh ugha gS\
(ii) de ls de ,d yM+dk vkSj ,d yM+dh gS\
(iii) de ls de rhu yM+fd;k¡ gSa\

oLrqfu"B iz'u
iz'u 26 ls 40 esa] fn;s gq, pkj fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q)

26. ;fn  nC
12

 = nC
8 
rks n cjkcj gS

(A) 20 (B) 12 (C) 6 (D) 30

27. ;fn ,d flDosQ dks 6 ckj mNkyk tkrk gS rks laHko ifj.kkeksa dh la[;k gS
(A) 36 (B) 64 (C) 12 (D) 32

28. vad 2] 3] 4 vkSj 7 dks osQoy ,d ckj iz;ksx djrs gq, buls pkj vadksa dh cuk;h tk
ldus okyh fofHkUu la[;kvksa dh oqQy la[;k gS
(A) 120 (B) 96 (C)  24 (D) 100

29. vad 3] 4] 5 vkSj 6 dks ,d lkFk ysdj mudh lgk;rk ls cuk;h tk ldus okyh lHkh
la[;kvksa osQ bdkbZ osQ LFkku osQ vadksa dk ;ksx gS
(A)  432 (B)  108 (C)  36 (D) 18

30. 4 Loj vkSj 5 O;atuksa esa ls 2 Loj vkSj 3 O;atu ysdj cuk;s tk ldus okys 'kCnksa dh oqQy
la[;k cjkcj gS
(A) 60 (B) 120 (C) 7200 (D) 720

31. vad 0] 1] 2] 3] 4 vkSj 5 dk fcuk iqujko`fÙk osQ iz;ksx djus ij] 3 ls foHkkT; ik¡p vadksa
dh la[;k cuk;h tkrh gSA ,slk djus osQ izdkjksa dh oqQy la[;k gS
(A) 216 (B) 600 (C) 240 (D) 3125

[laosQr: ik¡p vadksa dh la[;k,¡ vad 0]1] 2] 4] 5 ;k vad] 1] 2] 3] 4] 5 dk iz;ksx djosQ
cuk;h tk ldrh gS] D;ksafd bu fLFkfr;ksa eas vdksa dk ;ksx 3 ls foHkkT; gSA]

2025-26



Øep; vkSj lap;    125

32. ,d dejs esa izR;sd O;fDr izR;sd vU; O;fDr ls gkFk feykrk gSA oqqQy 66 gkFk feyk;s
x;s  gSaA bl dejs esa O;fDr;ksa dh la[;k gS
(A) 11 (B) 12 (C) 13 (D) 14

33. 12 fcanqvksa osQ ,d leqPp; osQ fcanqvksa dks 'kh"kZ ekurs gq,] ftuesa ls 7 fcanq ,d gh js[kk
esa gSa] cuk;s tk ldus okys f=kHkqtkvksa dh la[;k gS
(A) 105 (B) 15 (C) 175 (D) 185

34. pkj lekarj js[kkvksa okys ,d leqPp; dh js[kkvksa }kjk rhu lekarj js[kkvksa okys ,d leqPp;
dh js[kkvksa dks izfrPNsn djus ij cu ldus okys lekarj prqHkZqtksa dh la[;k gS

 (A) 6 (B) 18 (C) 12 (D) 9

35. 22 f[kykfM+;ksa esa ls 11 f[kykfM+;ksa dh Vhe cukus dh la[;k] tc muesa ls 2 dks lnSo
lfEefyr fd;k tk, vkSj 4 dks lnSo NksM+ fn;k tk,] cjkcj gS
(A) 16C

11
(B) 16C

5
(C) 16C

9
(D) 20C

9

36. de ls de ,d vad dh iqujko`fÙk okys 5 vad osQ VsyhiQksu uacjksa dh la[;k gS
(A) 90,000 (B) 10,000 (C) 30,240 (D) 69,760

37. pkj iq#"k vkSj N% efgykvksa esa ls ,d desVh bl izdkj pquuh gS fd mlesa de ls de
nks iq#"k gksa rFkk muls nksxquh efgyk,¡ gksaA desVh dks pquus osQ izdkjksa dh la[;k gS
(A) 94 (B) 126 (C) 128 (D) dksbZ ugha

38. 9 vadksa okyh ,slh la[;kad ftuosQ lHkh vad fHkUu gksa] gSa%
(A) 10! (B) 9 ! (C) 9 × 9! (D) 10×10!

39. 'kCn ARTICLE osQ lHkh v{kjksa ls cuk, tk ldus okys 'kCnksa dh la[;k ftlesa] Loj le
LFkkuksa ij jgs] gS%
(A) 1440 (B) 144

(C) 7! (D) 4C
4 

× 3C
3

40. ik¡p fofHkUu gjs jksxu] pkj fofHkUu uhys jksxu rFkk rhu fofHkUu yky jksxu osQ fn;s jgus
ij] de ls de ,d gjs jksxu vkSj ,d uhys jksxu dks ysrs gq,] p;u fd;s tk ldus okys
jksxuksa osQ lap;ksa dh la[;k gS
(A) 3600 (B) 3720 (C) 3800 (D) 3600

¹laosQr% 5 gjs jksxu] 4 uhys jksxu vkSj rhu yky jksxuksa dk p;u djus vFkok p;u u djus
osQ izdkjksa dh la[;k,¡ Øe'k% 25] 24 vkSj 23 gSAº

iz'u 41 ls 50 rd fjDr LFkkuksa dh iwfrZ dhft,
41. ;fn nP

r
 = 840 vkSj nC

r
 = 35] rks r = 

_____
 gSA

 42. 15C
8
 + 15C

9
 – 15C

6 
–

 

15C
7 

= 
_____

 gSA
43. n fofHkUu oLrqvksa esa ls r oLrq,¡ ,d lkFk ysdj] iqujko`fÙk dh vuqefr osQ lkFk] Øep;ksa

dh la[;k 
_____

 gSA
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44. 'kCn INTERMEDIATE osQ v{kjksa ls cuk;s tk ldus okys fofHkUu 'kCnksa dh la[;k
_____

 gS] tcfd nks Loj dHkh ,d lkFk ugha vkrs gSaA

[laosQr: 6 O;atu] ftuesa nks ,d tSls gSa] dks O;ofLFkr djus osQ izdkjksa dh la[;k 
6!

2!
 gS

rFkk Lojksa dks O;ofLFkr djus osQ izdkjksa dh la[;k 7
6

1 1
P

3! 2!
= × × ]

45. ,d FkSys esa ls] ftlesa 5 yky] 4 lisQn vkSj 3 dkyh xsansa gSa] rhu xsanas fudkyh tkrh gSaA
mu fofèk;ksa dh la[;k ftuesa ,slk fd;k tk ldrk gS] ftlesa de ls de 2 yky xsan gksa]
_____

 gSA

46. ,slh 6 vadksa dh la[;kvksa dh la[;k] ftuesa lHkh vad fo"ke gSa] 
_____

 gSA

47. ,d iqQVckWy pSfEi;uf'ki izfr;ksfxrk esa 153 eSp [ksys x;sA izR;sd nks Vheksa us ,d nwljs osQ
lkFk ,d&,d eSp [ksykA bl izfr;ksfxrk esa izfrHkkxh Vheksa dh la[;k 

_____
 gSA

48. N% ‘+’ vkSj pkj ‘–’ fpUgksa dks ,d iafDr esa bl izdkj O;ofLFkr djus dh la[;k fd dksbZ
nks ‘–’ fpUg ,d lkFk u jgsa 

_____
 gSA

49. 10 iq#"k vkSj 7 efgykvksa esa ls 6 O;fDr;ksa dh ,d desVh ,slh cuk;h tkuh gS fd mlesa
de ls de 3 iq#"k vkSj 2 efgyk,¡ jgsaA fdrus izdkjksa ls ,slk fd;k tk ldrk gS] ;fn nks
fo'ks"k efgykvksa us ,d gh desVh esa jgus osQ fy, euk dj fn;k gS dh la[;k 

_____ 
gSA

[laosQr de ls de 3 iq#"k vkSj 2 efgyk,¡% rjhdksa dh oqQy la[;k = 10C
3 
× 7C

3 
+ 10C

4

× 7C
2
A nks fo'ks"k efgyk,¡ lnSo lkFk jgsa] rc rjhdksa dh la[;k = 10C

4 
+ 10C

3 
× 5C

1
 desfV;ksa dh

oqQy la[;k] tc nks fo'ks"k efgyk,¡ dHkh ,d lkFk u jgsa ¾ oqQy la[;kµlkFk okyh la[;kº

50. ,d ckWDl esa 2 lisQn xsansa] 3 dkyh xsan vkSj 4 yky xsan gSaA ;fn de ls de ,d xsan dkyh
fudkyuh gS] rks bl ckWDl esa ls rhu xsan fudkyus osQ izdkjksa dh la[;k  

______
 gSA

crkb, fd iz'u 51 ls 59 rd fn, gq, dFkuksa esa ls dkSu lk dFku lR; gS vkSj dkSu lk vlR;
gS\ vius mÙkj dk vkSfpR; Hkh nhft,A

51. ,d ry esa 12 fcanq gSA ftuesa ls 5 fcanq lajs[k gSaA rc] bu fcanqvksa dks ;qXeksa esa tksM+us ij
izkIr js[kkvksa dh la[;k 12C

2 
– 5C

2 
gSA

52. 5 ysVj ckWDl esa 3 i=k 35 rjhosQ ls Mkys tk ldrs gSaA

53. n oLrqvksa esa ls r oLrq,¡ ,d lkFk ysdj mu Øep;ksa dh la[;k] ftuesa  m  fo'ks"k oLrq,¡
,d lkFk jgsa] n–mP

r–m
 × rP

m 
gSA

54. ,d LVhej esa 12 i'kqvksa osQ fy, vLrcy gS ;gk¡ ?kksM+s] xk; vkSj cNM+s (izR;sd 12 ls de
ugha) LVhej esa p<+kus osQ fy, rS;kj gSaA mUgsa 312 izdkjksa ls p<+k;k tk ldrk gSA
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55. ;fn n oLrqvksa esa ls oqQN ;k lHkh ,d lkFk fy;s tk,¡] rks lap;ksa dh la[;k 2n–1 gSA

56. ,d FkSys esa 4 yky vkSj 5 dkyh xsansa fn, jgus ij] mlesa ls de ls de ,d yky xsan pquus
osQ osQoy 24 izdkj gksaxsA ;g fn;k gqvk gS fd ,d gh jax dh xsansa ,d tSlh (loZle) gSaA

57. ,d yach est osQ nksuksa vksj 18 esgekuksa dks bl izdkj cSBk;k tkuk gS fd izR;sd vksj vkèks
esgeku jgsaA pkj fof'k"V esgeku ,d fo'ks"k vksj cSBuk pkgrs gSa rFkk rhu vU; est osQ nwljh
vksj cSBuk pkgrs gSaA mu izdkjksa dh la[;k ftuessa cSBus dh O;oLFkk dh tk ldrh gS]
11!

(9!)(9!)
5!6!

 gSA

[laosQr: 4 dks ,d vksj vkSj 3 dks nwljh vksj cSBkus ij] gesa 11 pquus gSa_ 5 ,d vksj rFkk
6 nwljh vksjA vc yach est osQ izR;sd vksj 9 esgeku gks tkrs gSa] tks 9! izdkjksa ls O;ofLFkr
fd;s tk ldrs gSaA

58. ,d ijh{kkFkhZ dks 12 iz'uksa esa ls 7 iz'uksa osQ mÙkj nsus gSa] tks ,sls nks lewgksa esa foHkkftr gSa]
ftuesa ls izR;sd esa 6 iz'u gSaA mls fdlh Hkh lewg esa ls 5 iz'uksa ls vfèkd osQ mÙkj nsus
dh vuqefr ugha gSA og bu 7 iz'uksa dks 650 izdkjksa ls pqu ldrk gSA

59. 12 fjDr inksa dks Hkjus osQ fy, 25 izR;k'kh gSaA ftuesa ls 5 vuqlwfpr tkfr osQ izR;kf'k;ksa
osQ fy, vkjf{kr gSa] tcfd 'ks"k lHkh osQ fy, [kqys gSaA mu fofèk;ksa dh la[;k ftuls
p;u fd;k tk ldrk gS 5C

3
 × 20C

9
 gSA

iz'u 60 ls 64 rd izR;sd esa] LraHk C
1
 osQ izR;sd iz'u dks LraHk C

2
 esa fn, mÙkjksa ls feyku dhft,A

60. xf.kr dh 3 iqLrd] HkkSfrdh dh 4 rFkk vaxzsth dh 5 iqLrosaQ gSaaA fdrus fofHkUu laxzg cuk;s
tk ldrs gSa] ftlesa izR;sd laxzg esa gSa%

C
1

C
2

(a) izR;sd fo"k; dh ,d iqLrd (i) 3968

(b) izR;sd fo"k; dh de ls de ,d iqLrd (ii) 60

(c) vaaxzsth dh de ls de ,d iqLrd (iii) 3255

61. ik¡p yM+osQ vkSj ik¡p yM+fd;k¡ ,d iafDr esa cSBrs gSaA fuEufyf[kr izfrcaèkksa osQ varxZr cSBus
dh O;oLFkk djus dh la[;k Kkr dhft,%

C
1

C
2

(a) yM+osQ vkSj yM+fd;k¡ ckjh ckjh ls (i) 5! × 6!

(b) dksbZ nks yM+fd;k¡ ,d lkFk u cSBsa (ii) 10 ! – 5 ! 6 !

(c) lHkh yM+fd;k¡ ,d lkFk cSBsa (iii) (5!)2 + (5!)2

(d) lHkh yM+fd;k¡ dHkh Hkh ,d lkFk u cSBsa (iv) 2 ! 5 ! 5 !
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128    iz'u izn£'kdk

62. 10 vkpk;Z vkSj 20 izoDrk esa ls 2 vkpk;Z vkSj 3 izoDrk okyh desVh cuk;h tkuh gSA Kkr
dhft,A

C
1

C
2

(a) desVh fdrus izdkj ls cu ldrh gS (i) 10C
2
 × 19C

3

(b) fdrus izdkj ls ,d fo'ks"k vkpk;Z (ii) 10C
2
 × 19C

2

lfEefyr gksxk

(c) fdrus izdkj ls ,d fo'ks"k izoDrk (iii) 9C
1
 × 20C

3

lfEefyr gksxk

(d) fdrus izdkj ls ,d fo'ks"k izoDrk (iv) 10C
2
 × 20C

3

lfEefyr ugha fd;k tk,xk

63. vad 1, 2, 3, 4, 5, 6 vkSj 7 dk iz;ksx djosQ 4 fofHkUu vadksa dh ,d la[;k cuk;h tkrh gSA
Kkr dhft,%

C
1

C
2

(a) fdruh la[;k,¡ curh gS\ (i) 840

(b) fdruh la[;k Bhd 2 ls foHkkT; gSa\ (ii) 200

(c) fdruh la[;k,¡ Bhd 25 ls foHkkT; gSa\ (iii) 360

(d) buesa ls fdruh la[;k,¡ 4 ls foHkkT; gSa\ (iv) 40

64. 'kCn MONDAY osQ v{kjksa ls fdrus ('kCndks'k osQ vFkZ ;k fcuk vFkZ osQ) 'kCn cuk;s tk
ldrs gSaA ;g dYiuk djrs gq, fd fdlh v{kj dh iqujko`fÙk ugha gksxh] ;fn

C
1

C
2

(a) ,d le; ij 4 v{kj iz;ksx fd;s tkrs gSa (i) 720

(b) ,d le; ij lHkh v{kj iz;ksx fd, tkrs gSa (ii) 240

(c) lHkh v{kj iz;ksx fd, tkrs gSa] ijarq (iii) 360

igyk v{kj ,d Loj gS
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8.1 lexz voyksdu (Overview)

8.1.1  fpÉksa '+' ;k '–' }kjk tqM+s gq, nks inksa ls cuk O;atd ,d f}in O;atd dgykrk gSA

mnkgj.kkFkZ, x + a, 2x – 3y, 
3

1 1 4
, 7

5
x

x yx
− −  bR;kfn lHkh f}in O;atd gSaA

8.1.2 f}in izes;

;fn a vkSj b nks okLrfod la[;k,¡ gSa rFkk n ,d èkukRed iw.kk±ad gS] rks
(a + b)n = nC

0
 an + nC

1
 an – 1 b1 + nC

2
 an – 2 b2 + ...

... + nC
r
 an – r br + ... + nC

n
 bn] tgk¡ 0 ≤ r ≤ n osQ fy,] nC

r
 = 

n

r n r−

bl izlkj esa] O;kid in ;k (r + 1)ok¡ in]

T
r + 1

 = nC
r
 an–r br ls izkIr gksrk gSA

8.1.3  oqQN egRoiw.kZ izs{k.k

1. (a + b)n osQ f}in izlkj esa inksa dh oqQy la[;k (n + 1) gS] vFkkZr~ ;g ?kkrkad n ls ,d
vfèkd gSA

2. izlkj osQ] izFke in esa  a dh ?kkr f}in dh ?kkr osQ cjkcj gS rFkk izR;sd mÙkjksrj in esa
a dh ?kkr ,d ?kVrh tkrh gS vkSj lkFk gh b dh ?kkr ,d c<+rh tkrh gSA ,slk rc rd
gksrk jgrk gS tc rd fd b dh ?kkr f}in dh ?kkr osQ cjkcj u gks tk,A vFkkZr~] izFke in
esa a dh ?kkr n, nwljs in esa (n – 1)vkSj ,slk vkxs Hkh gksrk jgrk gS rFkk vafre in esa a

dh ?kkr 'kwU; gks tkrh gSA blosQ lkFk gh] izFke in esa b dh ?kkr 0 gS] nwljs in esaa rhljs
in esa 2 vkSj ,slk vkxs Hkh gksrk jgrk gS rFkk vafre in esa b dh ?kkr n gks tkrh gSA

3. fdlh Hkh in esa a vkSj b osQ ?kkrkadksa dk ;ksx n osQ cjkcj gS (vFkkZr~ f}in dh ?kkr osQ
cjkcj gS)A

4. izlkj esa xq.kkad ,d izfr:i ;k iSVuZ dk vuqdj.k djrs gSa ftls ikLdy f=kHkqt dgk tkrk gSA

vè;k; 8

f}in izes;
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130   iz'u izn£'kdk

f}in dk ?kkrkad fofHkUu inksa osQ xq.kkad

0 1

1 1 1

2 1 2 1

3 1 3 3 1

4 1 4 6 4 1

5 1 5 10 10 5 1

fdlh Hkh iafDr dk izR;sd xq.kkad blls fiNyh iafDr esa bl xq.kkad osQ Bhd ck,¡ vkSj Bhd
nk,¡ xq.kkadksa dk ;ksx gksrk gS rFkk iafDr nksuksa vksj ls 1 }kjk ifjc¼ gksrh gSA

(r + 1)ok¡ in ;k O;kid in

T
r + 1

 = nC
r
 an – r br  ls izkIr gksrk gSA

8.1.4  oqQN fo'ks"k fLFkfr;k¡

;fn n ,d èkukRed iw.kk±d gS] rks
(a + b)n = nC

0
 an b0 + nC

1
 an–1 b1 + nC

2
 an – 2  b2 + ...

+ nC
r
 an – r br + ... +  nC

n
 a0 bn        ... (1)

fof'k"Vr%

1. (i) esa] b osQ LFkku ij – b j[kus ij] gesa
(a – b)n = nC

0
 an b0 – nC

1
 an – 1 b1 + nC

2
 an – 2 b2 + ... + (–1)r nC

r
 an – r br + ... +

(–1)n nC
n
 a0 bn izkIr gksrk gS ... (2)

2. (1) vkSj (2) dks tksM+us ij] gesa
(a + b)n + (a – b)n = 2 [nC

0
 an b0 + nC

2
 an – 2 b2 + nC

4
 an – 4 b4 + ... ]

= 2 [fo"ke LFkkuksa okys in] izkIr gksrk gS
3. (2) dks (1) esa ls ?kVkus ij] gesa

(a + b)n – (a – b)n = 2 [nC
1
 an – 1 b1 + nC

3
 an – 3 b3 + ... ]

= 2 [le LFkkuksa okys in] izkIr gksrk gS
4. (1) esa a dks 1 ls rFkk b dks x ls izfrLFkkfir djus ij] gesa

(1 + x)n =nC
0
 x0 + nC

1
 x1 + nC

2
 x2 + ... + nC

r
 xr + ... + nC

n
 

–
 

1
 xn – 1  + nC

n
 xn izkIr

gksrk gS

vFkkZr~] (1 + x)n =
0

C
=

 

n
n r

r

r

x∑
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5. (1) esa] a dks 1 ls rFkk b dks –x ls izfrLFkkfir djus ij] gesa

(1 – x)n =nC
0
 x0 – nC

1
 x + nC

2
 x2 (–1) r

n
C x
r

+ ...+ nC
n–1 

(–1)n–1 xn-1 + nC
n 
 (–1)n  xn

izkIr gksrk gS

vFkkZr~ (1 – x)n =
0

( 1) C
n

r n r

r

r

x
=

−∑

8.1.5 vafre in ls pok¡ in

(a + b)n  osQ izlkj esa] vafre in ls pok¡ in izkjaHk ls  (n – p + 2)ok¡ in gSA

8.1.6  eè;&in

eè;&in n osQ eku ij fuHkZj djrk gSA

(a) ;fn n ,d le la[;k gS] rks (a + b)n osQ izlkj esa inksa dh la[;k n + 1 (fo"ke) gSA blfy,

;gk¡ osQoy ,d eè;&in gS] vFkkZr~ 1
2

n  
+  

  
 ok¡ in gh eè;&in gSA

(b) ;fn n ,d fo"ke la[;k gS] rks (a + b)n osQ izlkj esa inksa dh la[;k  n + 1 (le) gSA blfy,

;gka nks eè; in gSa vFkkZr~ 1 3

2 2

+ +    
    
    

n n
ok¡ ok¡

vkjS  in nks eè;&in gSaA

8.1.7  f}in xq.kkad

f}in O;atd osQ izlkj ls] gesa Kkr gS fd
(a + b)n =nC

0
 an + nC

1
 an – 1 b + nC

2
 an – 2 b2 + ... + nC

n
 bn ... (1)

xq.kkad nC
0
, nC

1
, nC

2
, ... , nC

n
 f}in xq.kkad ;k lap;kRed xq.kkad dgykrs gSaA

(1) esa a = b = 1j[kus ij] gesa
nC

0
 + nC

1
 + nC

2
 + ... + nC

n
 = 2n izkIr gksrk gS

bl izdkj] lHkh f}in xq.kkadksa dk ;ksx 2n gksrk gSA

(1) esa iqu%  a = 1 vkSj  b = –1 j[kus ij] gesa
nC

0
 + nC

2
 + nC

4
 + ... = nC

1
 + nC

3
 + nC

5 
+ ... izkIr gksrk gS

bl izdkj] lHkh fo"ke f}in xq.kkadksa dk ;ksx lHkh le f}in xq.kkadksa osQ ;ksx osQ cjkcj gksrk gS

rFkk buesa ls izR;sd 
12

2
2

n
n−=  osQ cjkcj gSA

 
 
 

 
 
 

 
 
 
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132   iz'u izn£'kdk

vFkkZr~  nC
0
 + nC

2
 + nC

4
 + ... = nC

1
 + nC

3
 + nC

5 
+ ... = 2n – 1

8.2 gy fd, gq, mnkgj.k

y?kq mÙkjh; (S.A)

mnkgj.k 1  

2
1

r

x
x

 
+ 

 
 osQ izlkj esa rok¡ in Kkr dhft,A

gy  Kkr gS fd% T
r
 = 2rC

r – 1
 (x)2r – r + 1 

1
1

r

x

−
 
 
 

=  
2

1 1

r

r r− +
 xr + 1 –  r + 1

=
22

1 1− +

r
x

r r

mnkgj.k 2   (1 – x + x2)4 dk izlkj dhft,A

gy  1 – x = y jf[k,A rc]
(1 – x + x2)4 = (y + x2)4

= 4C
0
  y4 (x2)0 + 4C

1
  y3 (x2)1

+ 4C
2
  y2 (x2)2 + 4C

3
  y (x2)3 +  4C

4
 (x2)4

= y4 + 4y3 x2 + 6y2 x4 + 4y x6 + x8

= (1 – x)4 + 4(1 – x)3 x2 + 6(1 – x)2 x4 + 4(1 – x) x6 + x8

= 1 – 4x + 10x2 – 16x3 + 19x4 – 16x5 + 10x6 – 4x7 + x8

mnkgj.k 3  

9
3

2

2

2

x

x

 
− 

 
 osQ izlkj esa vafre in ls pkSFkk in Kkr dhft,A

gy  D;ksafd (a + b)n osQ izlkj esa vafre in ls rok¡ in izkjaHk ls (n – r + 2)ok¡ in gksrk gS] blfy,
bl izlkj esa vafre in ls pkSFkk in izkjaHk ls (9 – 4 + 2)ok¡¡] vFkkZr~ 7ok¡ in gksxkA ;g in gS%

T
7
 = 

3 63
9

6 2

2
C

2

x

x

  − 
   
   

 = 

9
9

3 12 3 3

64 9 8 7 8 672
C

8 3 2 1

x

x x x

× ×
⋅ = × =

× ×

mnkgj.k 4  eku Kkr dhft, ( ) ( )
4 4

2 2 2 21 1x x x x− − + + −
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gy  
21 x y− =  j[kus ij] gesa izkIr gksrk gS%

fn;k gqvk O;atd = (x2 – y)4 + (x2 + y)4 = 2 (x8 + 4C
2
 x4 y2 + 4C

4
 y4)

=
8 4 2 2 24 3

2 (1 – ) (1 )
2 1

x x x x
×  

+ + −
  ×  

= 2 [x8 + 6x4 (1 – x2) + (1 – 2x2 + x4]

= 2x8 – 12x6 + 14x4 – 4x2 + 2

mnkjg.k 5  

12

3

2

2  
−  

  
x

x
 osQ izlkj esa x11 dk xq.kkad Kkr dhft,A

gy  eku yhft, fd O;kid in] vFkkZr~ (r + 1)osa in esa  x11 vkrk gSA

Kkr gS fd T
r + 1

 = 12C
r
 (x3)12 – r 

2

2
r

x

 
− 
 

= 12C
r
 x36 – 3r – 2r (–1)r 2r

= 12C
r
 (–1)r 2r x36– 5r

bl in esa] x11 gksus osQ fy,

36 – 5r = 11, vFkkZr~] r = 5

vr%] x11 dk xq.kkad 12C
5
 (–1)5 25 =

12 11 10 9 8
32

5 4 3 2

× × × ×
− ×

× × ×
 = –25344

mnkgj.k 6  fuèkkZfjr dhft, fd D;k 
18

2 2  
−  

  
x

x
osQ izlkj esa dksbZ x10 okyk in gksxkA

gy  eku yhft, fd T
r + 1

 esa  x10 vkrk gSA rc]

T
r + 1

 =
18 2 18 2

C ( ) − −  
  
  

r

r

r x
x

= 18C
r
 x36  – 2r (–1)r . 2r x– r

= (–1)r 2r 18C
r
 x36 – 3r

bl izdkj] 36 – 3r = 10, vFkkZr] r = 
26

3

D;ksafd r ,d fHkUu gS] blfy, fn, gq, izlkj esa x10 okyk dksbZ in ugha gksxkA

 
 
 

 
 
 

 
 
 
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134   iz'u izn£'kdk

mnkgj.k 7  

10

2

3

23

x

x

 
+ 

 
 osQ izlkj esa x ls Lora=k in Kkr dhft,A

gy  eku yhft, fd (r + 1)ok¡ in x ls Lora=k gS] tks fuEufyf[kr gS%

T
r+1

 =

10

10

2

3
C

3 2

−
    

    
    

r r

r

x

x

=

10

210 2
2

1
C 3

3 2

−

    
    
    

r
r

r r r

x

x

=
10 10

2
10 2 2 2C 3 2

− −
− −

−
r r r

r
r

r x

D;ksafd ;g in x ls Lora=k gS] blfy, gesa izkIr gksrk gS%

10
2

2

r
r

−
−  = 0        ⇒        r = 2

vr%] rhljk in x ls Lora=k gS rFkk bldk eku

T
3
 =

3
10

2

3 10 9 1 5
C

4 2 1 9 12 12

− ×
= × =

× ×
 gS

mnkgj.k 8  

12

2
2

  
−  

  

b
ax

x
osQ izlkj esa eè;&in Kkr dhft,A

gy D;ksafd bl f}in dh ?kkr le gS] blfy, bldk ,d gh eè;&in gS] tks bldk

12 2

2

+  

  
  

ok¡

in gS] vkSj ;g fuEufyf[kr gS%

T
7
 =

6

12 6
6 2

C (2 )
b

ax
x

− 
 
 

=

6 6 6 6
12

6 12

2 ( )
C

a x b

x

⋅ −

=

6 6 6 6 6
12

6 6 6

2 59136
C

a b a b

x x
=

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
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mnkgj.k 9   

9
p x

x p

 
+ 

 
 osQ izlkj esa eè;&in Kkr dhft,A

gy  D;ksafd f}in dh ?kkr fo"ke gS] blfy, ;gk¡ nks eè;&in gSa] tks 5osa vkSj 6osa in gSaA ;s in
fuEufyf[kr gSa%

5 4

9 9
5 4 4

126
T C C

p x p p

x p x x

   
= = =      

rFkk T
6
 =

4 5

9 9
5 5

126
C C

p x x x

x p p p

   
= =      

mnkgj.k 10  n'kkZb, fd 24n + 4 – 15n – 16, tgk¡ n ∈ N] 225 ls foHkkT; gSA

gy    Kkr gS fd
24n + 4 – 15n – 16 = 24 (n + 1) – 15n – 16

= 16n + 1 – 15n – 16

= (1 + 15)n + 1 – 15n – 16

= n + 1C
0
 150 + n + 1C

1
 151 + n + 1C

2
 152 + n + 1C

3
 153

+ ... + n + 1C
n + 1

 (15)n + 1 – 15n – 16

= 1 + (n + 1) 15 + n + 1C
2
 152 + n + 1C

3
 153

+ ... + n + 1C
n + 1

 (15)n + 1 – 15n – 16

= 1 + 15n + 15 + n + 1C
2
 152 + n + 1C

3
 153

+ ... + n + 1C
n + 1

 (15)n + 1 – 15n – 16

= 152 [n + 1C
2
 + n + 1C

3
 15 + ... so on

bl izdkj] 24n + 4 – 15n – 16 la[;k 225 ls foHkkT; gSA

nh?kZ mÙkjh; iz'u (L.A.)

mnkjg.k 11   (2 + 3x)9 osQ izlkj esa la[;kRed :i ls lcls cM+k in Kkr dhft, tgk¡  x = 
3

2

gy  Kkr gS fd (2 + 3x)9 = 

9

9 3
2 1

2

x 
+ 

 
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vc]
1T

T

r

r

+
 =

9 9

1

9 9
1

3
2 C

2

3
2 C

2

r

r

r

r

x

x
−

−

  
  

  
  
  

  

=

9

9
1

C 3

2C

r

r

x

−

 = 
1 109 3

9 9 2

r r x

r r

− −
⋅

−

=
10 3

2

r x

r

−
 = 

10 9

4

r

r

−  
 
 

D;ksafd x = 
3

2

blfy, 1T
1

T

r

r

+
≥  ⇒

90 9
1

4

r

r

−
≥

⇒ 90 – 9r ≥ 4r    (D;ksa\)

⇒ r ≤ 
90

13

⇒ r ≤ 6 
12

13

bl izdkj r dk vfèkdre eku 6 gSA blfy, lcls cM+k in  T
r + 1

 = T
7 
gSA

vr% T
7
 =

6

9 9
6

3
2 C

2

x  
  

  
, tgk¡ x = 

3

2

=

6

9 9
6

9
2 C

4

 
⋅  

 
 = 

12 13
9

12

9 8 7 3 7 3
2

3 2 1 22

 × × ×
⋅ = 

× ×  

mnkgj.k 12  ;fn n ,d èkukRed iw.kk±d gS] rks (1 + x)n 
1

1

n

x

 
+ 

 
 osQ izlkj esa x–1 dk xq.kkad

Kkr dhft,A

gy  Kkr gS fd

(1 + x)n 
1

1

n

x

  
+  

  
 = (1 + x)n 

1
n

x

x

+  
  
  

 = 

2(1 )+ n

n

x

x

 
 
 

 
 
 
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vc] (1 + x)n 
1

1

n

x

  
+  

  
 esa  x–1 dk xq.kkad Kkr djuk 

2(1 )+ n

n

x

x
esa x – 1 dk xq.kkad Kkr djus osQ

lerqY; gS] tks (1 + x)2n osQ izlkj esa xn – 1 osQ xq.kkad osQ leku gSA

D;ksafd (1 + x)2n = 2nC
0
 x0 + 2nC

1
 x1 + 2nC

2

 x2 + ... + 2nC
n – 1

 xn–1 + ... + 2nC
2n

 x2n

blfy, xn – 1 dk xq.kkad 2nC
n – 1

=
2

1 2 1

n

n n n− − +
 = 

2

1 1

n

n n− +
 gSA

mnkgj.k 13  fuEufyf[kr esa dkSu cM+k gS\

9950 + 10050 ;k 10150

Kkr gS fd (101)50 = (100 + 1)50

= 10050 + 50 (100)49 + 
50.49

2.1
 (100)48 + 

4750.49.48
(100)

3.2.1
+ ... (1)

blh izdkj] 9950 = (100 – 1)50

= 10050 – 50 . 10049 + 
50.49

2.1
 (100)48– 

4750.49.48
(100)

3.2.1
+ ... (2)

(2) dks (1) esa ls ?kVkus ij

(101)50 – 9950 =
49 4750 49 48

2 50 (100) 100 ...
3 2 1

⋅ ⋅
+ +

⋅ ⋅

 
 
 

⇒ (101)50 – 9950 = (100)50 + 
4750 49 48

2 (100) ...
3 2 1

⋅ ⋅
+

⋅ ⋅

 
 
 

⇒ (101)50 – 9950 > (100)50

vr%] (101)50 >(99)50 + (100)50

mnkjg.k 14 (1 + x)1000 + x (1 + x)999 + x2 (1 + x)998 + ... + x1000 osQ izlkj esa ljy djus vkSj
leku inksa dks ,df=kr djus osQ i'pkr~ x50 dk xq.kkad Kkr dhft,A

gy  D;ksafd mi;qZDr izlkj ,d xq.kksÙkj Js.kh gS ftldk lkoZ vuqikr 
1

x

x+
 gS] blfy, bldk ;ksx

 
 
 
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= 

1001

1000(1 ) 1
1

1
1

x
x

x

x

x

  
+ −  +   

  
−  +  

               =

1001
1000(1 )

1

1

1

+ −
+

+ −

+

x
x

x

x x

x

 = (1 + x)1001 – x1001

vr%]  x50 dk xq.kkad fuEufyf[kr gS%

1001C
50

 =
1001

50 951

mnkjg.k 15  ;fn (1 + x)n  osQ izlkj esa a
1
, a

2
, a

3
 vkSj a

4
 Øe'k% pkj Øekxr inksa osQ xq.kkad gSa]

rks fl¼ dhft, fd

31 2

1 2 3 4 2 3

2aa a

a a a a a a
+ =

+ + +

gy  eku yhft, a
1
, a

2
, a

3
 vkSj a

4
 Øe'k% pkj Øekxr inksa T

r
 
+ 1

 T
r
 
+ 2

 T
r
 
+ 3

 vkSj T
r
 
+ 4

 osQ xq.kkad
gSaA rc]

a
1
 = T

r + 1 
dk xq.kkad  = nC

r
,

a
2
 = T

r + 2 
dk xq.kkad    = nC

r + 1
,

a
3
 = T

r + 3
 dk xq.kkad  = nC

r + 2

rFkk a
4
 = T

r + 4 
dk xq.kkad   = nC

r + 3

vr%] 1

1 2

a

a a+
 =

1

C

C C

n

r

n n

r r ++

= 1
1

C

C

n

r

n

r

+
+

     (    nC
r
 + nC

r + 1
 = n + 1C

r + 1 
)∵
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=
n

r n r−
 × 

1

1

r n r

n

+ −

+
 = 

1

1

r

n

+  

  +  

blh izdkj] 3

3 4

a

a a+
 =

2

2 3

C

C C

n

r

n n

r r

+

+ ++

=
2

1
3

C

C

n

r

n

r

+

+
+

 = 
3

1

r

n

+

+

vr%] ck;ka i{k = 31

1 2 3 4

1 3 2 4

1 1 1

aa r r r

a a a a n n n

+ + +
+ = + =

+ + + + +

rFkk nk;ka i{k =
( ) ( )1 12

1
2 3 1 2 2

2 C 2 C2

C C C

+ +

+
+ + +

= =
+ +

n n

r r

n n n

r r r

a

a a

=
2 12 2 ( 2)

1 1 1 1

r n rn r

r n r n n

+ − − +
× =

+ − − + +
= 

2 4

1

r

n

+

+

oLrqfu"B iz'u (M.C.Q)

mnkgj.k 16 (x + a)51 – (x – a)51 osQ izlkj esa ljyhdj.k osQ ckn inksa dh la[;k gS

(a) 102 (b) 25 (c) 26 (d) buesa ls dksbZ ugha

gy  C lgh mÙkj gSA D;ksafd oqQy 52 in gksaxs] ftuesa 26 in ijLij dV tkrs gSaA

mnkjg.k 17  ;fn 2
3

n
x  

+  
  

 osQ izlkj esa] x7 vkSj x8 osQ xq.kkad cjkcj gSa] rks n dk eku gS

(a) 56 (b) 55 (c) 45 (d) 15

gy  (B) lgh fodYi gSA D;ksafd (a + x)n, osQ izlkj esa] T
r + 1

 = nC
r
 an – r xr

blfy,  T
8
 =

7 7
7 7

7 7 7

2
C (2) C

3 3

n
n n nx

x

−
−  

= 
 

 
 
 
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rFkk            T
9
 =    nC

8
 (2)n–8 

8 8
8

8 8

2
C

3 3

n
nx

x

−
 

= 
 

blfy,    

7

7 7

2
C

3

n
n

−

 =  

8

8 8

2
C

3

n
n

−

(D;ksafd fn;k gS fd x7 = dk xq.kkad = x8 dk xq.kkad)

    ⇒
8 8

7 7

nn

n n

−
×

−
 =

8 7

8 7

2 3

3 2

n

n

−

−
⋅

   ⇒
8

7n −
 =

1

6
    ⇒    n = 55

mnkjg.k 18  ;fn (1 – x + x2)n = a
0
 + a

1
 x + a

2
 x2 + ... + a

2n
 x2n rks a

0
 + a

2
 + a

4
 + ... + a

n

cjkcj gS

(A)
3 1

2

n +
(B)

3 1

2

n −
(C)

1 3

2

− n

(D)
1

3
2

n +

gy%  (A) lgh fodYi gSA (1 – x + x2)n =a
0
 + a

1
 x + a

2
 x2 + ... + a

2n
 x2n esa

x = 1 vkSj µ1 j[kus ij]
1 = a

0
 + a

1
 + a

2
 + a

3
 + ... + a

2n
... (1)

vkSj 3n = a
0
 – a

1
 + a

2
 – a

3
 + ... + a

2n
...

(2)

(1) vkSj (2) dks tksM+us ij]
3n + 1 = 2 (a

0
 + a

2
 + a

4
 + ... + a

2n
)

blfy,]   a
0
 + a

2
 + a

4
 + ... + a

2n
 = 

3 1

2

n +

mnkgj.k 19  (1 + x)p + q osQ izlkj esa] xp vkSj xq osQ xq.kkad (p vkSj q èkukRed iw.kk±d gSa) gSa
(A) cjkcj (B) cjkcj ijarq foijhr fpÞuksa osQ
(C) ,d nwljs osQ O;qRØe (D) buesa ls dksbZ ugha

gy  (A) lgh fodYi gSA (1 + x)p + q osQ izlkj esa] xp vkSj xq osQ xq.kkad Øe'k%  p + qC
p
 vkSj

p + qC
q 
gSa]

rFkk p + qC
p
 = p + qC

q
 = 

p q

p q

+

vr%] (A) lgh mÙkj gSA
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mnkgj.k 20  (a + b + c)n, tgk¡ n ∈ N] osQ izlkj esa inksa dh la[;k gS

(A)
( 1) ( 2)

2

n n+ +
(B) n + 1

(C) n + 2 (D) (n + 1) n

gy  (A) lgh fodYi gSA
(a + b + c)n = [a + (b + c)]n

= an + nC
1
 an – 1 (b + c)1 + nC

2
 an – 1 (b + c)2

+ ... + nC
n

 (b + c)n

lkFk gh] nk,a i{k osQ izR;sd in dks izlkfjr djus ij] ge ns[krs gSa fd

izFke in esa ,d in gS]

nwljh in dks ljy djus ij mlesa nks in gSa]

rhljs in dks izlkfjr djus ij mlesa rhu in gSa]

pkSFks in dks izlkfjr djus ij mlessa pkj in gSa] vkSj bl izdkj vkxs HkhA

vr%] inksa dh oqQy la[;k = 1 + 2 + 3 + ... + (n + 1)

=
( 1) ( 2)

2

+ +n n

mnkgj.k 21  

15

2 2
x

x

  
+  

  
 esa x15 osQ xq.kkad dk x ls Lora=k in ls vuqikr gS

(A) 12:32 (B) 1:32 (C) 32:12 (D) 32:1

gy  (B) lgh fodYi gSA eku yhft, fd  

15
22

x
x

+
 
 
 

 dk O;kid in T
r + 1

blfy, T
r + 1

 =15C
r
 (x2)15 – r 

2
r

x

 
 
 

= 15C
r
 (2)r x30 – 3r ... (1)

vc x15 okys in osQ xq.kkad osQ fy,]

30 – 3r = 15,     vFkkZr~    r = 5

vr%] x15 dk xq.kkad = 15C
5
 (2)5 [(1) ls]

x ls Lora=k in Kkr djus osQ fy,] 30 – 3r = 0 jf[k,A

 
 
 
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bl izdkj x ls Lora=k in = 15C
10

 210 ¹(1) lsº

vc] vuqikr gS% 
15 5

5

15 10 5
10

C 2 1 1

32C 2 2
= =

mnkgj.k 22  ;fn z = 

5 5

3 3

2 2 2 2

i i    
+ + −    

    
 gS] rks

(A) Re (z) = 0 (B) I
m
 (z) = 0

(C) Re (z) > 0, I
m
 (z) > 0 (D) Re (z) > 0, I

m
 (z) < 0

gy (B) lgh fodYi gSA ljy djus ij]

z = 

5 3 2 4

5 5 5
0 2 4

3 3 3
2 C C C

2 2 2 2 2

i i
            
  + +          

            

D;ksafd i2 = –1 vkSj i4 = 1] blfy, z esa dksbZ i ugha gksxk] vkSj bl izdkj I
m
 (z) = 0

8.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1.

5
23 1

2 3

x

x

1
 

− 
 

osQ izlkj esa] x ls Lora=k in (x ≠ 0 ) Kkr dhft,A

2. ;fn 

10

2

k
x

x

  
−  

  
 osQ izlkj esa x ls Lora=k in 405 gS] rks k dk eku Kkr dhft,A

3. (1 – 3x + 7x2) (1 – x)16 osQ izlkj esa x dk xq.kkad Kkr dhft,A

4.

15

2

2
3x

x

  
−  

  
 osQ izlkj esa x ls Lora=k in Kkr dhft,A

5. fuEufyf[kr osQ izlkj esa] eè;&in Kkr dhft,%

(i)

10
x a

a x
−

 
 
 

(ii)

9
3

3
6

x
x −

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

⎡

⎣

⎢
⎢ ⎡

⎣

⎢
⎢
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6. (x – x2)10 osQ izlkj esa x15 dk xq.kkad Kkr dhft,A

7.

15

3

14
–x

x

 
 
 

 osQ  izlkj esa 17

1

x
 dk xq.kkad Kkr dhft,A

8. ( )11

32

n

y x+  osQ izlkj esa 6ok¡ in Kkr dhft,] ;fn blosQ vafre in ls rhljs in dk f}in

xq.kkad 45 gSA
[laosQr% vafre in ls rhljs in dk f}in xq.kkad = izkjaHk ls rhljs in dk f}in xq.kkad
=  nC

2
]

9. ;fn (1 + x)18 osQ izlkj esa (2r + 4)osa vkSj (r – 2)osa inksa osQ xq.kkad cjkcj gSa] rks r dk eku
Kkr dhft,A

10. ;fn (1 + x)2n osQ izlkj esa] nwljs] rhljs vkSj pkSFks inksa osQ xq.kkad lekarj Js.kh esa gSa] rks
n'kkZb, fd
2n2 – 9n + 7 = 0 gSA

11. (1 + x + x2 + x3)11 osQ izlkj esa x4 dk xq.kkad Kkr dhft,A

nh?kZ mÙkjh; iz'u (L.A.)

12. ;fn p ,d okLrfod la[;k gS vkSj 
8

2
2

p
+

 
 
 

 osQ izlkj esa eè;&in 1120 gS] rks p Kkr

dhft,A

13. n'kkZb, fd 

2
1 

− 
 

n

x
x

osQ izlkj esa eè;&in 
1 3 5 ... (2 1)

( 2)
nn

n

× × × −
× −  gSA

14. f}in] 
3

3

1
2

3

n
 

+ 
 

 esa n Kkr dhft,] ;fn izkjaHk ls 7osa in dk vafre in ls 7osa in

ls vuqikr 
1

6
 gSA

15. (x + a)n osQ izlkj esa] ;fn fo"ke inksa osQ ;ksx dks O ls rFkk le inksa osQ ;ksx dks E ls
fufnZ"V fd;k tkrk gS] rks fl¼ dhft, fd
(i) O2 – E2 = (x2 – a2)n (ii) 4OE = (x + a)2n – (x – a)2n
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16. ;fn 

2

2 1
n

x
x

  
+  

  
osQ izlkj esa xp vkrk gS] rks fl¼ dhft, fd bldk xq.kkad

2

24

3 3

n

n p n p− +
 gSA

17. (1 + x + 2x3) 

9

23 1

2 3
x

x
−

 
 
 

 osQ izlkj esa x ls Lora=k in Kkr dhft,A

oLrqfu"B iz'u

iz'u 18 ls 24 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q.)

18. (x + a)100 + (x – a)100 osQ izlkj esa ljyhdj.k osQ ckn inksa dh oqQy la[;k gS

(A) 50 (B) 202 (C) 51 (D) buesa ls dksbZ ughaA

19. fn;k gqvk gS fd r > 1, n > 2 vkSj  (1 + x)2n osQ f}in izlkj esa (3r)osa vkSj  (r + 2)osa inksa
osQ xq.kkad cjkcj gSa] rks

(A) n = 2r (B) n = 3r (C) n = 2r + 1 (D) buesa ls dksbZ ugha

20. (1 + x)24 osQ izlkj esa nks mÙkjksÙkj in] ftuosQ xq.kkadksa dk vuqikr 1% 4 gS] fuEufyf[kr gSa

(A) rhljk vkSj pkSFkk (B) pkSFkk vkSj ik¡poka (C) ik¡poka vkSj NBk (D) NBk vkSj lkroka

[laosQr: 

24

24
1

C 1 1 1

4 24 4C

r

r

r

r+

+
= ⇒ =

−
 ⇒ 4r + 4 = 24 – 4 ⇒ 4r = ]

21. (1 + x)2n vkSj (1 + x)2n – 1 osQ izlkjksa esa xn osQ xq.kkadksa dk vuqikr gS
(A) 1 : 2 (B) 1 : 3 (C) 3 : 1 (D) 2 : 1

[laosQr : 2nC
n
 : 2n – 1C

n

 ]

22. ;fn (1 + x)n osQ izlkj esa nwljs] rhljs vkSj pkSFks inksa osQ xq.kkad lekarj Js.kh esa gSa] rks n

dk eku gS%
(A) 2 (B) 7 (c) 11 (D) 14

[laosQr: 2 nC
2
 = nC

1
 + nC

3
 ⇒ n2 – 9n + 14 = 0 ⇒ n = 2 ;k 7]

23. ;fn A vkSj B Øe'k% (1 + x)2n vkSj (1 + x)2n – 1 osQ izlkjksa esa xn  osQ xq.kkad gSa] rks
A

B
 cjkcj gS%

 
 
 
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(A) 1 (B) 2 (C)
1

2
(D)

1

n

[laosQr:  
2

2 1

CA
2

B C

n

n

n

n

−
= = ]

24. ;fn 

10
1

sinx x
x

 
+ 

 
 dk eè;&in 

7
7

8
 gS] rks x dk eku gS

(A) 2nπ + 
6

π
(B) nπ + 

6

π
(C) nπ + (–1)n 

6

π
(D) nπ + (–1)n 

3

π

[laosQr:  T
6
 = 10 5 5

5 5

1 63
C sin

8
x x

x
⋅ =  ⇒ sin5 x = 5

1 1
sin

22
x⇒ =

⇒ x = nπ + (–1)n 
6

π
]

iz'u 25 ls 33 rd fjDr LFkkuksa dh iwfrZ dhft, :

25. (1 + x)30 osQ izlkj esa lcls cM+k xq.kkad _________________ gSA
26. (x + y + z)n osQ izlkj esa inksa dh la[;k _________________ gSA

[laosQr: (x + y + z)n = [x + (y + z)]n]

27.

16

2

2

1
x

x

 
− 

 
osQ izlkj esa vpj in dk eku _________________ gSA

28. ;fn
3

3

1

3
2

n
 

+ 
 

 osQ izlkj esa izkjaHk ls vkSj vaafre in ls lkroka in cjkcj gSa] rks n

_________________ osQ cjkcj gSA

[laosQr : T
7
 = T

 n – 7 + 2
 ⇒ ( )

6
61

3
6 1

3

1
C 2

3

n

n

−

 
 
 
 

 = 
( )

6
61

3
6 1

3

1
C 2

3

n

n

n

−

−

 
 
 
 

⇒ ( )
12

12
1

13
3

1

2
3

n
n

−
−  

=  
 
 

 ⇒ osQoy rHkh laHko tc n – 12 = 0 ⇒ n = 12]
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29.

10
1 2

3

b

a

 
− 

 
  osQ izlkj esa a–6 b4 dk xq.kkad _________ gSA

[laosQr :  
4

10 6 4
5 4

1 2 1120
T C

3 27

b
b

a b
a

−−   
= =   

   
]

30. (a3 + ba)28 osQ izlkj esa eè;&in _________ gSA
31. (1 + x)p + q osQ izlkj esa xp vkSj xq osQ xq.kkadksa dk vuqikr  _________ gSA

[laosQr : p + qC
p
 = p + qC

q
]

32.

10

2

3

3 2

x

x

 
+ 

 
 osQ izlkj esa x ls Lora=k in dk LFkku _________ gSA

33. ;fn 2515 dks 13 ls Hkkx fn;k tk,] rks 'ks"kiQy _________ gSA

iz'u 34 ls 40 rd] dkSu ls dFku lR; gSa vkSj dkSu ls vlR; gSa %

34. Js.kh 
10

20

0

Cr

r=

∑  dk ;ksx 

20
19 10C

2
2

+  gSA

35. O;atd 79 + 97] 64 ls foHkkT; gSA
laosQr: 79 + 97 = (1 + 8)7 – (1 – 8)9

36. [(2x + y3)4]7 osQ izlkj esa inksa dh la[;k 8 gSA
37. (1 + x)2n – 1 osQ izlkj esa nksuksa eè;&inksa osQ xq.kkadksa dk ;ksx 2n – 1C

n 
osQ cjkcj gSA

38. la[;k 3400 osQ vafre nks vad 01 gSaA

39. ;fn 

2

2

1
n

x
x

 
− 

 
 osQ izlkj esa x ls Lora=k ,d in gS] rks n, la[;k 2 dk ,d xq.kt gSA

40. (a + b)n tgk¡ n ∈ N, osQ izlkj esa inksa dh la[;k ?kkr n ls ,d de gSA
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9.1 lexz voyksdu (Overview)

vuqØe ls gekjk rkRi;Z gS] fdlh fu;ekuqlkj la[;kvksa dk ,d fuf'pr Øe esa foU;klA vuqØe
osQ inksa dks ge a

1
, a

2
, a

3
, ... , bR;kfn ls fufnZ"V djrs gSa ftlesa inkad in dh fLFkfr dks fufnZ"V

djrs gSaA

mi;qZDr osQ lanHkZ esa vuqØe dks fdlh leqPp; X esa ( )
n

f n t n= ∀ ∈ N }kjk ifjHkkf"kr

izfrfp=k.k vFkok iQyu f : N → X osQ :i esa le>k tk ldrk gSA f  dk izkar izkÑr la[;kvksa dk
leqPp; vFkok mileqPp; gS tks inksa dh fLFkfr dks fufnZ"V djrk gSA ;fn inksa osQ eku dks fufnZ"V
djus okyk bldk ifjlj okLrfod la[;kvksa  dk mileqPp; R gS rks ;g okLrfod vuqØe dgykrk gSA

inksa dh la[;k osQ vuqlkj vuqØe ifjfer vFkok vifjfer gksrk gSA gessa ;g vk'kk ugha djuh
pkfg, fd vuqØe osQ in fdlh fof'k"V lw=k ls gh vo'; iznÙk gksaxsA

;|fi ge inksa dks izkIr djus osQ fy, fdlh lS¼kfUrd i¼fr vFkok fu;e dh vk'kk djrs gSaA
eku yhft,] a

1
, a

2
, a

3
, ... , vuqØe gSa] rc] O;atd  a

1
 + a

2
 + a

3
 + ... fn, gq, vuqØe ls tqM+h

gqbZ Js.kh dgykrh gSA fn, gq, vuqØe osQ ifjfer vFkok vifjfer gksus osQ vuqlkj Js.kh Hkh ifjfer
vFkok vifjfer gksrh gSA
fVIi.kh% Js.kh dk mi;ksx djus ij ;g fu:fir ;ksx dk cksèk djkrk gS u fd Lo;a ;ksx dkA fuf'pr iSVuks±
dk vuqlj.k djus okys vuqØe Js.kh dgykrs gSaA Js.kh esa izFke in osQ vfrfjDr izR;sd in ,d fuf'pr rjhosQ
ls izxfr djrk gSA

9.1.1   lekarj Js<+h (A.P.)

lekarj Js.kh ,d ,slk vuqØe gS ftlesa izFke in osQ vfrfjDr izR;sd in mlls iwoZ in esa ,d
fuf'pr la[;k (èkukRed vFkok ½.kkRed) tksM+us ij izkIr gksrk gSA

vr% dksbZ vuqØe a
1
, a

2
, a

3
 ... a

n
 ... ,d lekarj Js.kh dgykrk gS ;fn mlesa a

n + 1
= a

n
 + d

n ∈ N, blesa d lekarj Js.kh dk lkoZ varj dgykrk gSA lkekU;r% lekarj Js.kh osQ izFke in dks
a ls rFkk vafre in dks l ls fufnZ"V fd;k tkrk gSA
lekarj Js.kh osQ O;kid in vFkok nosa in dk lw=k

a
n
 = a + (n – 1) d gSA

var ls nok¡ in a
n
  = l – (n – 1) d ls iznÙk gSA

vè;k; 9

vuqØe rFkk Js.kh
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148    iz'u izn£'kdk

lekarj Js.kh osQ izFke n inksa dk ;ksx

S
n
 = [ ]2 ( 1) ( )

2 2

n n
a n d a l+ − = + , gksrk gS] tgk¡ l = a + (n – 1) d lekarj Js.kh dk vafre in

gSA O;kid in a
n
 = S

n
 – S

n
 
– 1 
gksrk gSA

n èkukRed la[;kvksa a
1
, a

2
, a

3
, ... a

n
 dk lekarj ekè;

A.M. = 
1 2 ... na a a

n

+ + +
 gksrk gS

;fn a, A rFkk b lekarj Js.kh esa gSa rks A, la[;k a rFkk  b dk lekarj ekè; dgykrk gSA

vFkkZr~ A =
2

a b+

;fn fdlh lekarj Js.kh osQ inksa dks leku vpj ls tksM+k ?kVk;k] xq.kk vFkok Hkkx dj fn;k tk,
rc Hkh os in lekarj Js.kh esa gh jgrs gSaA

;fn a
1
, a

2
, a

3
 ... ,d ,slk lekarj Js.kh gS ftldk lkoZvarj d gS] rks

(i) a
1
 ± k, a

2
 ± k, a

3 
± k, ... Hkh lkoZvarj d okyk ,d lekarj Js.kh gksxkA

(ii)  a
1
 k, a

2
 k, a

3 
 k, ... ,oa 31 2, ,

aa a

k k k
 ... Hkh lekarj Js.kh gSa ftuosQ lkoZvarj Øe'k%

dk (k ≠ 0) ,oa d

k
(k ≠ 0) gSA

;fn a
1
, a

2
, a

3
 ... ,oa b

1
, b

2
, b

3
 ... nks lekarj Jsf.k;k¡ gSa] rks

(i) a
1
 ± b

1
, a

2
 ± b

2
, a

3 
± b

3
, ... Hkh lekarj Js.kh gSa

(ii)  a
1
 b

1
, a

2
 b

2
, a

3 
b

3
, ... ,oa 

31 2

1 2 3

, ,
aa a

b b b
, ... lekarj Js.kh ugha gSA

 ;fn a
1
, a

2
, a

3
 ... a

n
 lekarj Js.kh esa gSa] rks

(i) a
1
 + a

n
 = a

2
 + a

n – 1
 = a

3 
+ a

n – 2
 = ...

(ii)
2

r k r k

r

a a
a

− ++
=  ∀  k, 0 ≤ k ≤ n – r

(iii) ;fn fdlh vuqØe dk nok¡ in n esa ,d jSf[kd O;atd gS rks og vuqØe lekarj Js.kh gSaA

(iv) ;fn fdlh vuqØe osQ ninksa dk ;ksx n esa ,d f}?kkr O;atd gS rks og vuqØe lekarj Js.kh gSA
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9.1.2  xq.kksÙkj Js.kh (G.P.)

xq.kksÙkj Js.kh ,d ,slk vuqØe gS ftlesa izFke in osQ vfrfjDr izR;sd in] mlls iwoZ in dks fdlh
fuf'pr 'kwU;sÙkj vpj ls xq.kk djus ij izkIr gksrk gSA ;g 'kwU;sÙkj vpj lkoZ vuqikr dgykrk gSA
ge ,d ,slh xq.kksÙkj Js.kh ysrs gSa ftldk izFke 'kwU;sÙkj in a rFkk lkoZvuqikr r gS vFkkZr~  a , ar,

ar2, ... , arn – 1 , ...  ,d xq.kksÙkj Js.kh gSA

;gk¡ lkoZ vuqikr r = 
–1

–2

n

n

ar

ar

xq.kksÙkj Js.kh dk O;kid vFkok nok¡ in  a
n
 = arn – 1 }kjk izkIr fd;k tkrk gSA

xq.kksÙkj Js.kh dk vafre in l,  nosa in osQ leku gksrk gSa vkSj bls l = arn – 1 }kjk izkIr fd;k tkrk

gSA xq.kksÙkj Js.kh dk var ls nok¡ in a = 1n

l

r
−   }kjk izkIr gksrk gSA izFke n inksa dk ;ksx

S
n
 =  

( 1)

1

n
a r

r

−

−
, (;fn r ≠ 1)

                         vFkok S
n 
= na (;fn r = 1) }kjk izkIr gksrk gSA

;fn a, G, b xq.kksÙkj Js.kh esa gSa rks G la[;k a rFkk b dk xq.kksÙkj ekè; dgykrk gS vkSj bls

G = a b  osQ }kjk izkIr fd;k tkrk gSA

(i) ;fn fdlh xq.kksÙkj Js.kh osQ inksa dks fdlh 'kwU;sÙkj vpj (k ≠ 0) ls xq.kk vFkok Hkkx dj
fn;k tk, rks bl izdkj izkIr in Hkh xq.kksÙkj Js.kh esa gksrs gSaA

;fn a
1
, a

2
, a

3
, ... , xq.kksÙkj Js.kh gS rks a

1
 k, a

2
 k, a

3
 k, ... rFkk 31 2, ,

aa a

k k k
, ...

Hkh xq.kksÙkj Js.kh gksaxh vkSj budk lkoZvuqikr Hkh vifjofrZr jgsxkA

fo'ks"kr% ;fn a
1
, a

2
, a

3
, ... Hkh xq.kksÙkj Js.kh gS] rks

1 2 3

1 1 1
, ,

a a a
 ... Hkh xq.kksÙkj Js.kh gh gSA

(ii) ;fn a
1
, a

2
, a

3
 ... rFkk b

1
, b

2
, b

3
 ... nks xq.kksÙkj Jsf.k;k¡ gSa] rks  a

1
 b

1
, a

2
 b

2
, a

3 
b

3
 ... rFkk

31 2

1 2 3

, ,
aa a

b b b
, ... Hkh xq.kksÙkj Js.kh gSaA

(iii) ;fn a
1
, a

2
, a

3
 ... lekarj Js.kh gS (a

i
 > 0 ∀  i), rc] 31 2, ,

aa a
x x x , ..., xq.kksÙkj Js.kh gS (∀  x > 0)

(iv) ;fn a
1
, a

2
, a

3
 ..., a

n
 xq.kksÙkj Js.kh gS] rc a

1
 a

n
 = a

2
 a

n – 1 
= a

3
 a

n – 2
 = ...
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150    iz'u izn£'kdk

9.1.3  fo'ks"k vuqØeksa osQ ;ksx ls lacafèkr egÙoiw.kZ ifj.kke

(i) izFke n izkÑr la[;kvksa dk ;ksx%

( 1)
1 2 3 ...

2

n n
n n

+
= + + + + =∑

(ii) izFke n izkÑr la[;kvksa osQ oxks± dk ;ksx%

2 2 2 2 2 ( 1) (2 1)
1 2 3 ...

6

n n n
n n

+ +
= + + + + =∑

(iii) izFke n izkÑr la[;kvksa osQ ?kuksa dk ;ksx%
2

3 3 3 3 3 ( 1)
1 2 3 ...

2

n n
n n

+ 
= + + + + =   

∑

9.2 gy fd, gq, mnkgj.k (Solved Examples)

y?kq mÙkjh; (S.A.)

mnkgj.k 1  fdlh lekarj Js.kh dk izFke] f}rh; ,oa vafre in Øe'k% a, b ,oa c gSaA n'kkZb, fd

lekarj Js.kh dk ;ksx 
( 2 ) ( )

2 ( )

b c a c a

b a

+ − +

−
 gSA

gy  eku yhft, fd lekarj Js.kh osQ inksa dh la[;k n rFkk lkoZvarj d gSA
D;ksafd izFke in a gS rFkk f}rh; in b gS]
blfy, d = b – a

;g Hkh Kkr gS fd vafre in c gS] blfy,
c = a + (n – 1) (b – a) (D;ksafd      d =  b – a)

⇒ n – 1 =
c a

b a

−

−

⇒ n = 1 + 
c a

b a

−

−
 = 

2b a c a b c a

b a b a

− + − + −
=

− −

blfy, S
n
 = ( )

2

n
a l+  =  

( 2 )
( )

2 ( )

b c a
a c

b a

+ −
+

−

mnkgj.k 2  fdlh lekarj Js.kh dk  pok¡ in  a rFkk qok¡ in b gSA fl¼ dhft, fd blosQ

(p + q) inksa dk ;ksx 2

p q a b
a b

p q

+ − 
+ + − 

 gSA
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gy  eku yhft, fd lekarj Js.kh dk izFke in A rFkk lkoZvarj D gSA

fn;k gqvk gS fd t
p 
= a ⇒ A + (p – 1) D = a ... (1)

t
q
 = b ⇒ A + (q – 1) D = b ... (2)

(1) esa ls (2) dks ?kVkus ij] ge

(p – 1 – q + 1) D = a – b izkIr djrs gSaA

⇒ D =
a b

p q

−

−
... (3)

(1) rFkk (2) dks tksM+us ij ge

2A + (p + q – 2) D = a + b izkIr djrs gSaA
⇒ 2A + (p + q – 1) D = a + b + D

⇒ 2A + (p + q – 1) D = a + b + 
a b

p q

−

−
.. (4)

vc S
p + q

 =
2

p q+
 [2A + (p + q – 1) D]

=
2

p q a b
a b

p q

+ − 
+ + − 

 [(3) ,oa (4) osQ iz;ksx ls]

mnkgj.k 3  ;fn fdlh lekarj Js.kh osQ inksa dh la[;k (2n + 1) gS rks fl¼ dhft, fd fo"ke
inksa osQ ;ksx dk leinksa osQ ;ksx ls vuqikr (n + 1) : n gSA

gy  eku yhft,] lekarj Js.kh dk izFke in a rFkk lkoZvarj d gSA  ;g Hkh eku yhft, fd ftl
lekarj Js.kh osQ inksa dh la[;k (2n + 1) gS mlosQ fo"ke inksa dk ;ksx S

1
 gSA

rks] S
1
 = a

1
 + a

3
 + a

5
 + ... + a

2n + 1

S
1
 = 1 2 1

1
( )

2
n

n
a a +

+
+

 = [ ]
1

(2 1 1)
2

n
a a n d

+
+ + + −

 = (n + 1) (a + nd)
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blh izdkj ;fn le inksa osQ ;ksx dks S
2
 }kjk fufnZ"V fd;k tkrk gS] rks

S
2
 =

2

n
 [2a + 2nd] = n (a + nd)

vr% 1

2

S

S
 =

( 1) ( ) 1

( )

n a nd n

n a nd n

+ + +
=

+

mnkgj.k 4  izR;sd o"kZ osQ var esa fdlh e'khu dk ewY; ml o"kZ osQ izkjafHkd ewY; dk 20» de
gks tkrk gSA ;fn e'khu dk izkjafHkd ewY; 1250 #i;s gS rks 5 o"kZ osQ var esa mldk ewY; Kkr
dhft,A

gy  izR;sd o"kZ osQ var esa e'khu dk ewY; fiNys o"kZ osQ ewY; dk 80» gks tkrk gSA blfy,
5 o"kZ osQ var esa e'khu osQ ewY; dk 5 ckj voewY;u gksxkA

vr% gesa ,d ,sls xq.kksÙkj Js.kh dk 6ok¡ in Kkr djuk gS ftldk izFke in a
1
 = 1250 gS

rFkk lkoZvuqikr r  =  8 gSA
vr% 5 o"kZ osQ var esa e'khu dk ewY; = t

6
 = a

1
 r5 = 1250 (.8)5 = 409.6

mnkgj.k 5 lekarj Js.kh a
1
, a

2
, a

3
 ... osQ izFke 24 inksa dk ;ksx Kkr dhft,] ;fn

a
1
 + a

5
 + a

10
 + a

15
 + a

20
 + a

24
 = 225 fn;k gqvk gSA

gy  ge tkurs gSa fd fdlh Hkh lekarj Js.kh osQ izkjaHk ,oa var ls lenwjLFk inksa dk ;ksx leku
gksrk gS vkSj ;g izFke ,oa vafre in osQ ;ksx osQ cjkcj gksrk gSA
blfy, d = b – a

vFkkZr~ a
1
 + a

24
 = a

5
 + a

20
 = a

10
 + a

15

fn;k gqvk gS fd  (a
1
 + a

24
) + (a

5
 + a

20
) + (a

10
 + a

15
) = 225

⇒ (a
1
 + a

24
) + (a

1
 + a

24
) + (a

1
 + a

24
) =225

⇒ 3 (a
1
 + a

24
) = 225

⇒ a
1
 + a

24
 = 75

ge tkurs gSa fd S
n
 = [ ]

2

n
a l+ ,  tgk¡ a  lekarj Js.kh dk izFke in vkSj l vafre in gSA

vr% S
24

 =
24

2
 [a

1
 + a

24
] = 12 × 75 = 900

mnkjg.k 6  lekarj Js.kh cukus okyh rhu la[;kvksa dk xq.kuiQy 224 gS vkSj lcls cM+h la[;k
NksVh la[;k dk lkr xquk gSA la[;k,¡ Kkr dhft,A
gy  eku yhft, lekarj Js.kh dh rhu la[;k,¡ a – d, a, a + d (d > 0)  gSaA
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vc] (a – d) a (a + d) = 224

⇒ a (a2 – d2) = 224 ... (1)

D;ksafd lcls cM+h la[;k lcls NksVh la[;k ls lkr xquk gS vFkkZr~ a + d = 7 (a – d)

blfy, d =
3

4

a

d dk eku (1) esa j[kus ij] gesa

2
2 9

16

a
a a
 

− 
 

 = 224 izkIr gksrk gSA

vFkkZr~ a = 8

,o a  d =
3 3

8 6
4 4

a
= × =  izkIr gksrk gS

vr% okafNr rhu la[;k,¡  2, 8, 14 gSaA

mnkgj.k 7  ;fn x, y ,oa  z lekarj Js.kh esa gSa rks n'kkZb, fd (x2 + xy + y2), (z2 + xz + x2) ,oa
(y2 + yz + z2) fdlh lekarj Js.kh osQ Øekxr in gSaA

gy  in (x2 + xy + y2), (z2 + xz + x2) ,oa (y2 + yz + z2) lekarj Js.kh esa gksaxs ;fn
(z2 + xz + x2) – (x2 + xy + y2) = (y2 + yz + z2) – (z2 + xz + x2)

vFkkZr~ z2 + xz – xy – y2  = y2 + yz – xz – x2

vFkkZr~ x2 + z2 + 2xz – y2  = y2 + yz + xy

vFkkZr~ (x + z)2 – y2  = y (x + y + z)

vFkkZr~ x + z – y = y

vFkkZr~ x + z = 2y

;g lR; gS D;ksafd x, y, z lekarj Js.kh esa gSaA vr% x2 + xy + y2, z2 + xz + x2, y2 + yz + z2 Hkh
lekarj Js.kh esa gSaA

mnkgj.k 8  ;fn a, b, c, d xq.kksÙkj Js.kh esa gSa rks fl¼ dhft, fd a2 – b2, b2 – c2, c2 – d2 Hkh
xq.kksÙkj Js.kh esa gSaA
gy  eku yht, fd nh gqbZ xq.kksÙkj Js.kh dk lkoZvuqikr  r gSA

bl izdkj
b c

a b
=  = 

d
r

c
=

⇒ b = ar, c = br = ar2, d = cr = ar3

vc a2 – b2 = a2 – a2r2 = a2 (1 – r2)

2025-26



154    iz'u izn£'kdk

b2 – c2 = a2r2 – a2r4 = a2r2 (1 – r2)

,oa c2 – d2 = a2r4 – a2r6 = a2r4 (1 – r2)

blfy,
2 2

2 2

b c

a b

−

−
 =

2 2
2

2 2

c d
r

b c

−
=

−

vr% a2 – b2, b2 – c2, c2 – d2 xq.kksÙkj Js.kh esa gSA

nh?kZ mÙkjh; (L.A.)

mnkgj.k 9  ;fn fdlh lekarj Js.kh osQ m inksa dk ;ksx vxys n inksa vFkok p inksa osQ ;ksx osQ
cjkcj gS] rks fl¼ dhft, fd

(m + n) 
1 1 1 1

( )m p
m p m n

   
− = + −   

  

gy eku yhft,] a, a + d, a + 2d, ... . lekarj Js.kh gSA
gesa izkIr gS] a

1
 + a

2
 + ... + a

m
 = a

m+1
 + a

m+2
 + ... + a

m+n
... (1)

(1) osQ nksuksa i{kksa esa a
1
 + a

2
 + ... + a

m
  tksM+us ij gesa

2 [a
1
 + a

2
 + ... + a

m
] = a

1
 + a

2
 + ... + a

m
 + a

m+1
 + ... + a

m+n 
izkIr gksrk gSA vFkkZr~

2 S
m
 = S

m+n

blfy,] { } { }2 2 ( 1) 2 ( 1)
2 2

m m n
a m d a m n d

+
+ − = + + −

mijksDr lehdj.k esa 2a + (m – 1) d = x izfrLFkkfir djus ij gesa

mx  =
2

m n+
 (x + nd) izkIr gksrk gSA

(2m – m – n) x = (m + n) nd

⇒ (m – n) x = (m + n) nd ... (2)

blh izdkj ;fn a
1
 + a

2
 + ... + a

m
 = a

m + 1
 ... + a

m + p

nksuksa i{kksa esa a
1
 + a

2
 + ... + a

m
 tksM+us ij gesa]

2 (a
1
 + a

2
 + ... + a

m
) = a

1
 + a

2
 + ... + a

m + 1
 + ... + a

m + p 
izkIr gksrk gSA

vFkok 2 S
m
 = S

m
 

+  p

⇒ 2 {2 ( 1) }
2

m
a m d

  
+ − =

  
  2

m p+
 {2a + (m + p – 1)d}

vFkkZr~ (m – p) x = (m + p)pd ... (3)

(2) dks (3) ls Hkkx djus ij ge
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( ) ( )

( ) ( )

m n x m n nd

m p x m p pd

− +
=

− +
 izkIr djrs gSaA

⇒ (m – n) (m + p) p = (m – p) (m + n) n

nksuksa i{kksa dks mnp ls Hkkx nsus ij ge

(m + p) 
1 1

n m

 
− 

 
= (m + n) 

1 1

p m

 
− 

 
 izkIr djrs gSa

= (m + n) 
1 1

m p

 
− 

 
= (m + p) 

1 1

m n

 
− 

 

mnkgj.k 10  ;fn lekarj Js.kh a
1
, a

2
, ..., a

n
 dk lkoZvarj d gS (d ≠ 0) rks fl¼ dhft, dh Js.kh

sin d (cosec a
1
 cosec a

2
 + cosec a

2
 cosec a

3
 + ...+ cosec a

n–1
 cosec a

n
)

dk ;ksx cot a
1
 – cot a

n 
osQ cjkcj gSA

gy  gesa izkIr gS]
sin d (cosec a

1
 cosec a

2
 + cosec a

2
 cosec a

3
 + ...+ cosec a

n–1
 cosec a

n
)

= 
1 2 2 3 1

1 1 1
sin ...

sin sin sin sin sin sinn n

d
a a a a a a−

 
+ + + 

 

= 
3 2 12 1

1 2 2 3 1

sin ( ) sin ( )sin ( )
...

sin sin sin sin sin sin

n n

n n

a a a aa a

a a a a a a

−

−

− −−
+ + +

=
3 2 3 2 1 12 1 2 1

1 2 2 3 1

sin cos cos sin ) sin cos cos sin )sin cos cos sin )
...

sin sin sin sin sin sin

n n n n

n n

a a a a a a a aa a a a

a a a a a a

− −

−

− −−
+ + +

= (cot a
1
 – cot a

2
) + (cot a

2
 – cot a

3
) + ... + (cot a

n–1
 – cot a

n
)

= cot a
1
 – cot a

n

mnkgj.k 11

(i) ;fn pkj fofHkUu èkukRed jkf'k;k¡ a, b, c,  d lekarj Js.kh esa gSa] rks fl¼ dhft, fd
bc > ad

(ii) ;fn pkj fofHkUu èkukRed jkf'k;k¡ a, b, c, d xq.kksÙkj Js.kh esa gSa rks fl¼ dhft, fd
a + d > b + c
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gy
(i) D;ksafd a, b, c, d lekarj Js.kh esa gSa] blfy, izFke rhu inksa osQ fy,  A.M. > G.M.

vr% b > ac 2

a c
b

+  
=  

  
 

oxZ djus ij]  b2 > ac  ... (1)

blh izdkj vafre rhu inksa osQ fy,
AM > GM

c > bd 2

b d
c

+  
=  

  
 

c2 > bd ... (2)

(1) rFkk (2) dks xq.kk djus ij ge

b2c2 > (ac) (bd) izkIr djrs gSaA
⇒ bc > ad

(ii) D;ksafd a, b, c, d  xq.kksÙkj Js.kh esa gS

izFke rhu inksa osQ fy, A.M. > G.M

vFkkZr~
2

a c+
 > b ( )=ac bD;ksafd

⇒ a + c > 2b ... (3)

blh izdkj vafre rhu inksa osQ fy,

2

b d+
 > c ( )=bd cD;ksafd

⇒ b + d > 2c ... (4)

(3) ,oa (4) dks tksM+us ij ge

(a + c) + (b + d) > 2b + 2c izkIr djrs gSa
⇒ a + d > b + c

mnkgj.k 12  ;fn a, b, c fdlh lekarj Js.kh osQ rhu Øekxr in gSa vkSj x,  y, z fdlh xq.kksÙkj Js.kh
osQ rhu Øekxr in gSa] rks fl¼ dhft, fd

xb – c . yc – a . za – b = 1

 
 
 

 
 
 
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gy a, b, c lekarj Js.kh osQ rhu Øekxr in gSa

blfy, b – a = c – b = d (eku yhft,)
c – a = 2d

a – b = – d

vr%] x b – c . y c – a . z a – b = x – d . y 2d . z – d

= x – d 2( ) .d d
xz z

− (D;ksafd x, y, z xq.kksÙkj Js.kh esa gksus osQ dkj.k y = ( )xz )

= x– d . xd . zd . z – d

= x– d + d . zd – d

= x° z° = 1

mnkgj.k 13  ;fn 
1

( )
n

k

f a k
=

+∑  = 16(2n – 1)  tgk¡ iQyu  f,  f (x + y) = f (x) . f (y) dks lHkh

izkÑr la[;kvksa  x, y osQ fy, larq"V djrk gS ,oa  f (1) = 2 gS] rks izkÑr la[;k a Kkr dhft,A
gy  fn;k gqvk gS fd

f (x + y) = f (x) . f (y)  vkSj  f (1) = 2

blfy, f (2) = f (1 + 1) =  f (1) . f (1) = 22

f (3) = f (1 + 2) =  f (1) . f (2) = 23

f (4) = f (1 + 3) =  f (1) . f (3) = 24

vkSj bl izdkj bl izfØ;k dks vkxs c<+krs gq, ge
f (k) = 2k ,oa f (a) = 2a  izkIr djrs gSaA

vr%
1

( )
n

k

f a k
=

+∑  =
1

( ). ( )
n

k

f a f k
=

∑

= f (a) 
1

( )
n

k

f k
=

∑

= 2a (21 + 22 + 23 + ... + 2n)

=

( )
1

2. 2 1
2 2 (2 1)

2 1

n

a a n+
 − 

= − 
−  

... (1)

ijarq
1

( )
n

k

f a k
=

+∑ = 16 (2n – 1) fn;k gqvk gSA

blfy, 2a + 1 (2n – 1) = 16 (2n – 1)
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⇒ 2a+1 = 24  ⇒  a + 1 = 4

⇒ a = 3

oLrqfu"B iz'u

mnkgj.k la[;k 14 ls 23 rd esa fn, gq, pkj fodYiksa ls lgh mÙkj dk p;u dhft,A

mnkgj.k 14 vuqØe dks fuEufyf[kr esa ls fdl :i esa ifjHkkf"kr fd;k tk ldrk gS%

(A) ,d lacaèk] ftldk ifjlj ⊆ N (izkÑr la[;k,a)

(B) ,d iQyu ftldk izkar ⊆ N

(C) ,d iQyu ftldk izkar ⊆ N

(D) okLrfod ekuksa okyh Js.khA

gy  (C) lgh mÙkj gSA vuqØe dks ,d iQyu f : N → X osQ :i esa ifjHkkf"kr fd;k tkrk gS ftldk
izkar ⊆ N

mnkgj.k 15  ;fn x, y, z /ukRed iw.kk±d gSa rks O;atd (x + y) (y + z) (z + x) dk eku gS%
(A) = 8xyz (B) > 8xyz (C) < 8xyz (D) = 4xyz

gy  (B) lgh mÙkj gS D;ksafd

A.M. > G.M., ,
2

x y
xy

+
>  

2

y z
yz

+
>  vkSj 

2

z x
zx

+
>

rhuksa vlfedkvksa dks xq.kk djus ij ge

. . ( ) ( ) ( )
2 2 2

x y y z y z
xy yz zx

+ + +
>

;k (x + y) (y + z) (z + x) > 8 xyz

mnkgj.k 16 /ukRed inksa dh fdlh xq.kksÙkj Js.kh dk dksbZ Hkh in vxys nks inksa osQ ;ksx osQ leku
gS rks xq.kksÙkj Js.kh dk lkoZvuqikr gS%

(A) sin 18° (B) 2 cos18° (C) cos 18° (D) 2 sin 18°

gy (D) lgh mÙkj gS D;ksafd
t
n
 = t

n+1
 + t

n+2

⇒ arn–1 = arn + arn+1

⇒ 1 = r + r2

1 5

2
r

− ±
=
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D;ksafd r > 0, blfy, r = 
5 1

2
4

−
 = 2 sin 18°

mnkgj.k 17  fdlh lekarj Js.kh dk  pok¡ in q gS ,oa (p + q)ok¡ in 0 gSA ml Js.kh dk qok¡ in gS%
(A) – p (B  p (C) p + q (D) p – q

gy (B) lgh mÙkj gS
eku yhft, a vkSj d Øe'k% izFke in vkSj lkoZvarj gSa
blfy, T

p
 = a + (p – 1) d = q vkSj ... (1)

T
p+ q

 = a + (p + q – 1) d = 0 ... (2)

(2) esa ls (1) dks ?kVkus ij qd = – q izkIr djrs gSaA d dk eku (1) esa izfrLFkkfir djus ij
ge

                                           a = q – (p – 1) (–1) = q + p – 1

vc T
q
 = a + (q – 1) d = q + p – 1 + (q – 1) (–1)

= q + p – 1 – q + 1 = p

mnkgj.k 18  eku yhft, fd fdlh xq.kksÙkj Js.kh osQ rhu inksa dk ;ksx S gS] xq.kiQy p gS ,oa
O;qRØeksa dk ;ksx R gS] rks  P2 R3 : S3 cjkcj gS%

(A) 1 : 1 (B) (lkoZvuqikr)n : 1

(C) (izFke in)2 : (lkoZvuqikr)2 (D) buesa ls dksbZ ugha
gy (A) lgh mÙkj gSA

vkb, ,d xq.kksÙkj Js.kh ysrs gSa ftlosQ rhu in  , ,
a

a ar
r

gSaA

rc      S = 

2( 1)a a r r
a ar

r r

+ +
+ + =

   P = a3, R = 

21 1 1 1r r r

a a ar a r

 + +
+ + =  

 

   

2 3

3

P R

S
 = 

3
2

6

3

3
2

3

1 1

1

1

r r
a

ra

r r
a

r

 + +
⋅  

  =
 + +
 
 

blfy, okafNr vuqikr 1% 1 gSA
mnkgj.k 19  Js.kh 3 + 7 + 11 + ... ,oa 1 + 6 + 11 + ... dk 10 ok¡ mHk;fu"B in fuEufyf[kr
esa ls dkSu&lk gS\

(A) 191 (B) 193 (C) 211 (D) buesa ls dksbZ ughaA
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gy  (A) lgh mÙkj gS

izFke mHk;fu"B in 11 gSA

blls vxyk in lkoZvarj 4 ,oa 5 osQ y-l-o- vFkkZr~ 20 dks tksM+us ij izkIr gksrk gSA

blfy, 10ok¡ mHk;fu"B in = lekarj Js.kh dk T
10

 ftlesa a = 11 ,oa d = 20.

T
10

 = a + 9 d = 11 + 9 (20) = 191

mnkgj.k 20  ,d xq.kksÙkj Js.kh esa inksa dh la[;k le gSA ;fn lHkh inksa dk ;ksx fo"ke inksa osQ
;ksx dk 5 xquk gS] rks xq.kksÙkj Js.kh dk lkoZvuqikr gSa%

(A)
4

5

−
(B)

1

5
(C) 4 (D) buesa ls dksbZ ugha

gy  lgh mÙkj (C) gSA

vkb, ,d ,slh xq.kksÙkj Js.kh  a, ar, ar2, ... ysrs gSa ftlosQ inksa dh la[;k 2n gSA

ge
2( 1)

1

n
a r

r

−

−
= 

( )2

2

5 ( ) 1

1

n
a r

r

−

−
  izkIr djrs gSaA

(D;ksafd fo"ke inksa dk lkoZvuqikr r2 gksxk vkSj inksa dh la[;k n gksxh )

⇒  

2 2

2

( 1) ( 1)
5

1 ( 1)

n n
a r a r

r r

− −
=

− −

⇒ a (r + 1) = 5a, vFkkZr~ r = 4

mnkgj.k 21  O;atd  3x + 31 – x, x ∈ R  dk U;wure eku gS%

(A) 0 (B)
1

3
(C) 3 (D) 2 3

gy  lgh mÙkj (D) gSA

ge tkurs gSa fd èkukRed la[;kvksa osQ fy, A.M. ≥ G.M

blfy, 

1
13 3

3 3
2

x x
x x

−
−+

≥ ⋅

⇒

13 3 3
3

2 3

x x
x

x

−+
≥ ⋅

⇒ 3x + 31–x  ≥ 2 3
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9.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A)

1. ,d lekarj Js.kh dk izFke in a gS ,oa izFke p inksa dk ;ksx 'kwU; gSA n'kkZb, fd blosQ

vxys  q inksa dk ;ksx 
( )

1

a p q q

p

− +

−
gS [laosQr: okafNr ;ksx = S

p + q
 – S

p
]

2. ,d O;fDr 20 o"kZ essa 66000 #i;s cpkrk gSA izFke o"kZ osQ i'pkr~ izR;sd ijorhZ o"kZ esa
og fiNys o"kZ dh rqyuk esa 200 #i;s vfèkd cpkrk gSA Kkr dhft, fd og O;fDr izFke
o"kZ esa fdrus #i;s cpkrk Fkk\

3. ,d O;fDr 5200 #i;s osQ izkjafHkd osru ij fdlh in dks Lohdkj djrk gSA vxys gh eghus
ls mls izR;sd eghus 320 #i;s dh osru o`f¼ izkIr gksrh gSA
(a) mldk nlosa eghus dk osru Kkr dht,
(b)   izFke o"kZ esa mlus oqQy fdruk èku vftZr fd;k\

4. ;fn fdlh xq.kksÙkj Js.kh osQ pok¡ ,oa qok¡ in Øe'k% q ,oa  p gS rks fl¼ dhft, fd ml

Js.kh dk (p + q)ok¡ in 

1
p p q

q

q

p

− 
 
 

 gSA

5. ,d c<+bZ dks 192 f[kM+fd;ksa osQ iszQe rS;kj djus osQ fy, dke ij j[kk x;k A izFke fnu
mlus ik¡p izsQe cuk;s vkSj mlosQ i'pkr~ izfrfnu fiNys fnu dh rqyuk esa 2 izsQe vfèkd
cuk,A Kkr dhft, fd dk;Z dks iwjk djus esa mlus fdrus fnu yxk,\

6. ge tkurs gSa fd f=kHkqt osQ var% dks.kksa dk ;ksx 180º gksrk gSA fl¼ dhft, fd 3] 4] 5]
6 ---------- Hkqtkvksa okys cgqHkqtksa osQ var% dks.kksa dk ;ksx ,d lekarj Js.kh cukrk gSA 21Hkqtkvksa
okys cgqHkqt osQ var%dks.kksa dk ;ksx Kkr dhft,A

7. ,d leckgq f=kHkqt dh ,d Hkqtk 20 lseh yach gSA izFke f=kHkqt dh Hkqtkvksa osQ eè; fcanqvksa
dks feykdj ,d nwljh f=kHkqt igyh f=kHkqt osQ vanj cuk;h tkrh gSA ;g izØe pyrk gh
jgrk gS rks bl izdkj cuh gqbZ (NBh) var% leckgq f=kHkqt dk ifjeki Kkr dhft,A

8. ,d vkyw nkSM+ esa 20 vkyw ,d gh iafDr esa 4 ehVj osQ varjky ij j[ks x;s gSa ftlesa izFke
vkyw nkSM+ 'kq: gksus okys fcanq ls 24 ehVj dh nwjh ij j[kk x;k gSA ,d izfrHkkxh dks ,d
le; esa ,d vkyw dks mBkdj ykrs gq, lHkh vkyqvksa dks okil ml fcanq ij ykuk gS tgk¡
ls nkSM+ 'kq: gqbZ gSA lHkh vkyqvksa dks okil ykus osQ fy, mls fdruh nwjh r; djuh iM+sxhA

9. fdlh fØosQV VwukZesaV esa 16 fo|ky;ksa dh Vhe fgLlk ysrh gSA lHkh Vheksa osQ fy, iqjLdkj
jkf'k osQ :i esa 8000 #i;s dh jkf'k forfjr dh tkuh gSA ;fn vafre Vhe dks iqLdkj jkf'k
osQ :i esa 275 #i;s fn, tkrs gSa vkSj ckjh&ckjh ls vkus okyh izR;sd Vhe dk iqjLdkj ,d
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fuf'pr jkf'k ls c<+k;k tkrk gSA Kkr dhft, fd izFke LFkku ikus okyh Vhe dks fdruh jkf'k
izkIr gksxh\

10. ;fn a
1
, a

2
, a

3
, ..., a

n
 lekarj Js.kh esa gaS tgk¡  a

i
 > 0 ∀ i, rks n'kkZb, fd

1 2 2 3 1 1

1 1 1 1
...

n n n

n

a a a a a a a a−

−
+ + + =

+ + + +

11. Js.kh (33 – 23) + (53 – 43) + (73 – 63) + ... dk ;ksx (i) n inksa rd (ii) 10 inksa rd] Kkr
dhft,A

12. fdlh lekarj Js.kh dk rok¡ in Kkr dhft, ;fn mlosQ izFke n inksa dk ;ksx 2n + 3n2 gSA
[laosQr: a

n
 = S

n
 – S

n–1
]

nh?kZ mÙkjh; iz'u (L.A.)

13. fdagha nks la[;kvksa osQ chp A lekarj ekè; gS vkSj G
1
, G

2
 nks xq.kksÙkj ekè; gSa] rks fl¼ dhft, fdµ

2 2
1 2

2 1

G G
2A

G G
= +

14. ;fn θ
1
, θ

2
, θ

3
, ..., θ

n
 , lekarj Js.kh esa gS ftldk lkoZvarj d gSa] rks fl¼ dhft, fdµ

secθ
1
 secθ

2
 + secθ

2
 secθ

3
 + ... + secθ

n–1
 secθ

n
 1tanθ tanθ

sin

n

d

−
= .

15. ;fn fdlh lekarj Js.kh osQ p inksa dk ;ksx  q gS vkSj q inksa dk ;ksx p gS] rks fl¼ dhft,
fd Js.kh osQ p + q inksa dk ;ksx – (p + q) gSA ml lekarj Js.kh osQ izFke p – q  (p > q)

inksa dk ;ksx Hkh Kkr dhft,A
16. fdlh lekarj Js.kh ,oa xq.kksÙkj Js.kh nksuksa osQ  pok¡, qok¡ ,oa rok¡ in Øe'k% a, b ,oa c gS]

rks fl¼ dhft, fdµ
ab–c . bc – a . ca – b = 1

oLrqfu"B iz'u
iz'u la[;k 17 ls 26 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,A
(M.C.Q)

17. ;fn fdlh lekarj Js.kh osQ n inksa dk ;ksx
S

n
 = 3n + 2n2, gS] rks ml lekarj Js.kh dk lkoZvarj gSµ

(A) 3 (B) 2 (C) 6 (D) 4

18. ,d xq.kksÙkj Js.kh dk rhljk in 4 gSA blosQ izFke ik¡p inksa dk xq.kuiQy gSµ
(A) 43 (B) 44 (C) 45 (D) buesa ls dksbZ ugha
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19. ;fn fdlh lekarj Js.kh osQ 9osa in dk 9 xquk vkSj mlosQ 13osas in osQ 13 xquk osQ cjkcj
gS] rks ml lekarj Js.kh dk 22ok¡ in gSµ
(A) 0 (B) 22 (C) 220 (D) 198

20. ;fn x, 2y, 3z lekarj Js.kh esa gSa tcfd  x, y, z xq.kksÙkj Js.kh esa gSa] rks xq.kksÙkj Js.kh dk
lkoZvuqikr gSµ

(A) 3 (B) 
1

3
(C) 2 (D) 

1

2

21. ;fn fdlh lekarj Js.kh osQ fy, S
n
 = q n2 ,oa S

m
 = qm2, tgk¡ S

r
 lekarj Js.kh osQ r inksa esa

;ksx dks fufnZ"V djrk gS] rks S
q
 cjkcj gSµ

(A) 

3

2

q
(B) mnq (C) q3 (D) (m + n) q2

22. eku yhft, fd fdlh lekarj Js.kh osQ izFke n inksa osQ ;ksx dks S
n
 ls fufnZ"V fd;k tkrk

gSA ;fn S
2n

 = 3S
n
 rks S

3n
 : S

n
 cjkcj gSµ

(A) 4 (B) 6 (C) 8 (D) 10

23. 4x + 41–x , x ∈ R dk U;wure eku gSµ
(A) 2 (B) 4 (C) 1 (D) 0

24. eku yhft, fd S
n
 izFke n izkÑr la[;kvksa osQ ?kuksa osQ ;ksx dks fufnZ"V djrk gS ,oa s

n
 izFke

n izkÑr la[;kvksa osQ ;ksx dks fufnZ"V djrk gS] rks 
1

Sn
r

r rs=

∑  cjkcj gSA

(A)
( 1)( 2)

6

n n n+ +
(B)

( 1)

2

n n +

(C)

2 3 2

2

n n+ +
(D)  buesa ls dksbZ ugha

25. ;fn t
n
 Js.kh 2 + 3 + 6 + 11 + 18 + ... osQ nosa in dks fufnZ"V djrk gS] rks t

50
 dk eku gSµ

     (A) 492 – 1 (B) 492 (C) 502 + 1 (D) 492 + 2

26. ydM+h osQ Bksl vk;rkdkj [kaM osQ rhu vleku fdukjksa dh yackbZ xq.kksÙkj Js.kh esa gSA ml
ydM+h osQ [kaM dk vk;ru 216 ?ku lseh ,oa oqQy i`"Bh; {ks=kiQy 252 oxZ lseh gSA lcls
yacs fdukjs dh yackbZ gSA
(A) 12 cm (B) 6 cm (C) 18 cm (D) 3 cm

iz'u la[;k 27 ls 29 rd fjDr LFkkuksa dh iwfrZ dhft,µ

27. a, b, c dks xq.kksÙkj Js.kh esa gksus osQ fy,] 
a b

b c

−

−
 dk eku .............. osQ leku gSA
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28. fdlh lekarj Js.kh osQ izkjaHk ,oa var ls lenwjLFk inksa dk ;ksx............ osQ leku gSA
29. ,d xq.kksÙkj Js.kh dk rhljk in 4 gS] rks izFke ik¡p inksa dk xq.kuiQy ................ gSA

crkb,] iz'u la[;k 30 ls 34 rd esa fn, gq, dFku lR; gSa vFkok vlR; gSaA
30. nks vuqØe ,d lkFk lekarj Js.kh ,oa xq.kksÙkj Js.kh ugha gks ldrs gSA
31. izR;sd Js.kh ,d vuqØe gksrk gSa ijarq ;g vko';d ugha gS fd izR;sd vuqØe ,d Js.kh

gksrk gSA
32. fdlh lekarj Js.kh osQ izFke in osQ vfrfjDr dksbZ Hkh in Lo;a ls lenwjLFk inksa osQ ;ksx

osQ vkèks osQ leku gksrk gSA
33. nks xq.kksÙkj Jsf.k;ksa dk ;ksx vFkok varj Hkh ,d xq.kksÙkj Js.kh gksrk gSA
34. ;fn fdlh vuqØe osQ n inksa dk ;ksx ,d f}?kkr O;atd gS rks og vuqØe ges'kk ,d lekarj

Js.kh dks fu#fir djrk gSA
LraHk I esa fn, gq, iz'uksa dk LraHk II esa fn, gq, mÙkjksa esa ls lgh mÙkj osQ lkFk feyku dhft,%

35. LraHk I LraHk II

(a) 4, 1, 
1

4
, 

1

16
(i) lekarj Js.kh

(b) 2, 3, 5, 7 (ii) vuqØe
(c) 13, 8, 3, –2, –7 (iii) xq.kksÙkj Js.kh

 36. LraHk I LraHk II

(a) 12 + 22 + 32 + ...+n2 (i)

2
( 1)

2

n n + 
 
 

(b) 13 + 23 + 33 + ...+n3 (ii) n (n + 1)

(c) 2 + 4 + 6 + ... + 2n (iii)
( 1)(2 1)

6

n n n+ +

(d) 1 + 2 + 3 +...+ n (iv)
( 1)

2

n n+
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10.1 lexz voyksdu (Overviews)

10.1.1  js[kk dh <ky (Slope of a line)

;fn dksbZ js[kk  x-v{k dh èkukRed fn'kk osQ lkFk okekorZ fn'kk esaaaaa dks.k θ cukrh gS] rks  tan θ dk
eku js[kk dh <ky dgykrk gS vkSj bls m ls fufnZ"V djrs gSaA
fcanq P(x

1
, y

1
) rFkk Q (x

2
, y

2
) ls xqtjus okyh js[kk dk <ky

2 1

2 1

tan
y y

m
x x

−
= θ =

−  ls izkIr gksrk gSA

10.1.2  nks js[kkvksa osQ chp dk dks.k (Angle between two lines):- nks js[kk,¡] ftuosQ <ky
m

1
 rFkk m

2
 gSa] osQ chp dk dks.k θ gesaaaa

1 2

1 2

( )
tan

1

m m

m m

−
θ= ±

+  ls izkIr gksrk gSA

;fn js[kk,¡ lekarj gSa] rks m
1
 = m

2
.

;fn js[kk,¡ ,d nwljs ij yac gS] rks  m
1
m

2 
= – 1.

10.1.3  rhu fcanqvksa dh lajs[krk (Collinearity of three points):-  ;fn rhu fcanq P (h, k),

Q (x
1
, y

1
) ,oa R (x

2
,y

2
) bl izdkj gSa fd PQ dk <ky = QR dk <ky vFkkZr~ 1 2 1

1 2 1

y k y y

x h x x

− −
=

− −

vFkok (h – x
1
) (y

2
 – y

1
) = (k – y

1
) (x

2
 – x

1
) rc os rhuksa fcanq lajs[k dgykrs gSaA

10.1.4  js[kk osQ lehdj.k osQ fofoèk :i (Various forms of the equation of a line)

(i) ;fn dksbZ js[kk x-v{k osQ lekarj ,oa a nwjh ij fLFkr gS] rc js[kk dk lehdj.k
y = ± a gksrk gSA

(ii) ;fn dksbZ js[kk y-v{k osQ lekarj gS ,oa y v{k ls b nwjh ij gS] rks js[kk dk lehdj.k
x = ± b gksrk gSA

(iii) fcanq&<ky :i : fcanq (x
0
, y

0
) ls xqtjus okyh js[kk] ftldh <ky m gks] mldk lehdj.k

y – y
0
 = m (x – x

0
) ls izkIr gksrk gSA

vè;k; 10

ljy js[kk,¡
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166    iz'u iznf'kZdk

(iv) nks&fcanq :i : nks fcanqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) ls xqtjus okyh js[kk dk lehdj.k

y – y
1
 = 

2 1

2 1

y y

x x

−

−  (x – x
1
) gksrk gSA

(v) <ky&var% [kaM :i : y-v{k ij var%[kaM c dkVus rFkk <ky m okyh js[kk dk lehdj.k

y = mx + c gSA è;ku nhft, fd c dk eku èkukRed vFkok ½.kkRed gksxk ;fn y-v{k ij
var%[kaM Øe'k% èkukRed vFkok ½.kkRed Hkkx ij cuk gSA

(vi) var% [kaM :i%  x- v{k ,oa  y-v{k ij Øe'k% a rFkk b var%[kaM cukus okyh js[kk dk

lehdj.k 1
x y

a b
+ =

(vii) vfHkyEc :i% eku yhft, fd fuEufyf[kr vkadM+ksa okyh ,d js[kk tks ÅèokZèkj ugha gS]

(a) ewy fcanq ls js[kk ij [khaps x;s yac dh yackbZ p

(b) vfHkyEc }kjk x-v{k dh èkukRed fn'kk osQ lkFk cuk;k x;k dks.k ω ,

rc js[kk dk lehdj.k  x cos ω  + y sin ω  = p gSA

10.1.5  js[kk dk O;kid lehdj.k

Ax + By + C = 0 osQ :i okyk lehdj.k tgk¡  A vkSj B ,d lkFk 'kwU; ugha gSa] js[kk dk O;kid
lehdj.k dgykrk gSA

Ax + By + C = 0 osQ fofHkUu :i%

js[kk osQ O;kid :i dks fofHkUu :iksa esaaaa ifjofrZr fd;k tk ldrk gS] tSlk fd uhps fn;k gqvk gS%

(i) <ky&var%[kaM :i : ;fn B ≠  0, rc Ax + By + C = 0 dks

A C

B B
y x

− −
= +   vFkok y = mx + c tgk¡ 

A C
=

B B

− −
=m crFkk  osQ :i esaaaa fy[kk tk

ldrk gSA

;fn  B = 0, rc x = 
C

A

−
;g ,d mèokZèkj js[kk gS ftldh <ky vifjHkkf"kr gS vkSj x-

var%[kaM 
C

A

−
 gSA

(ii) var%[kaM :i% ;fn C ≠  0, rc Ax + By + C = 0 dks] 
C C

A B

x y
+

− −
 = 1 vFkok 1

x y

a b
+ = ,
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tgk¡ 
C C

= =
A B

− −
a brFkk  osQ :i esaaa fy[kk tk ldrk gSA

;fn C = 0, rc Ax + By + C = 0 dks Ax + By = 0 osQ :i esaaa fy[kk tk ldrk gSA ;g
,d ,slh js[kk dk lehdj.k gS tks ewy fcanq ls xqtjrh gS vkSj blfy, nksuksa v{kksa ij blosQ
var%[kaM 'kwU; gSaA

(iii) vfHkyEc :i% lehdj.k Ax + By + C = 0 dk vfHkyEc :i

x cos ω + y sin ω  = p gS tgk¡

2 2 2 2

A B
cos ,sin

A +B A +B
ω = ± ω = ± ,oa  p = 

2 2

C

A +B
±  gSaA

[fVIi.kh % ;gk¡ ij fpÉksa osQ mfpr p;u dh vko';drk gS rkfd p ges'kk èkukRed jgsaA]

10.1.6  ,d fcanq dh js[kk ls nwjh%

fcanq P (x
1
, y

1
) dh js[kk Ax + By + C = 0 ls yacor~ nwjh (vFkok nwjh)] 

1 1

2 2

A B C

A + B

x y
d

+ +
=  gksrh gSA

nks lekarj js[kkvksa osQ chp dh nwjh

nks lekarj js[kkvksa y = mx + c
1
 ,oa y = mx + c

2
 osQ chp dh nwjh 1 2

21+

c c
d

m

−
=  gksrh gSA

10.1.7  fcanqiFk ,oa fcanqiFk dk lehdj.k

fdUgha nh gqbZ 'krks± osQ varxZr fdlh fcanq osQ Hkze.k ls cuk gqvk oØ] ml fcanq dk fcanqiFk dgykrk
gSA funsZ'kkad (h, k), okys fcanq  P dk fcanqiFk Kkr djus osQ fy, h ,oa k dks lfEefyr djus okyh
'krZ dh vfHkO;fDr dhft,A ;fn dksbZ pj gS rks mls foyqIr dhft, vkSj P dk fcanqiFk Kkr djus
osQ fy, var esaaa h dks x ls ,oa k dks y ls izfrLFkkfir dhft,A

10.1.8  nks js[kkvksa dk izfrPNsnu%  nks js[kk,¡ a
1
x + b

1
y + c

1
 = 0 ,oa a

2
x + b

2
y + c

2
 = 0

(i) izfrPNsn djrh gSa] ;fn 1 1

2 2

a b

a b
≠

(ii) lekarj ,oa fHkUu&fHkUu gksrh gSa] ;fn  1 1 1

2 2 2

a b c

a b c
= ≠
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168    iz'u iznf'kZdk

(iii) laikrh gksrh gSa] ;fn 1 1 1

2 2 2

a b c

a b c
= =

fVIi.kh%

• fcanq (x
1
, y

1
) ,oa (x

2
, y

2
) fdlh js[kk ax + by  + c = 0 osQ ,d gh fn'kk ;k foijhr fn'kkvksa esaaa fLFkr gksrs

gSa ;fn ax
1
 + by

1
 + c ,oa ax

2
 + by

2
 + c osQ fpÞu Øe'k% leku vFkok foijhr gksrs gSaA

• nks js[kk,¡ a
1
x + b

1
y + c

1
 = 0 ,oa a

2
x + b

2 
y + 2 = 0 ,d nwljs ij yac gksrh gSa ;fn  a

1
a

2
 + b

1
b

2
 = 0.

• nks js[kk,¡  a
1
x + b

1
y + c

1
 = 0 ,oa  a

2
x + b

2
y + c

2
 = 0 osQ izfrPNsn fcanq ls xqtjus okyh fdlh js[kk dk

lehdj.k a
1
x + b

1
y + c

1
 + k (ax

2
 + by

2
 + c

2
) = 0 gSA k dk eku iz'u esaaa nh gqbZ vfrfjDr 'krZ dk mi;ksx

djrs gq, Kkr fd;k tkrk gSA

10.2  gy fd, gq, mnkgj.k

y?kq mÙkjh; mnkgj.k (S.A.)

mnkgj.k 1  fcanq (2] 3) ls xqtjus okyh rFkk x-v{k dh èkukRed fn'kk osQ lkFk 30° dk dks.k
cukus okyh js[kk dk lehdj.k Kkr dhft,A

gy  ;gk¡ nh gqbZ js[kk dk <ky  m = tanθ = tan 30° = 
1

3
 gS rFkk fn;k gqvk fcanq (2, 3) gSA blfy,

fcanq&<ky lw=k osQ mi;ksx ls js[kk dk lehdj.k

y – 3 = 
1

3
 (x – 2) vFkok x – 3y  + (3 3  – 2) = 0 izkIr gksrk gSA

mnkgj.k 2  ,d ,slh js[kk dk lehdj.k Kkr dhft, ftlosQ Åij ewy fcanq ls [khaps x;s yEc&[kaM
dh yackbZ 4 bdkbZ gS vkSj yac [kaM dk èkukRed x-v{k osQ lkFk >qdko 30° gSA

gy  js[kk osQ lehdj.k dk yac :i x cos ω  + y sin ω  = p gSA ;gk¡ p = 4 and ω  = 30°

blfy, nh gqbZ js[kk dk lehdj.k

x cos 30° + y sin 30° = 4 gSA

3

2
x  + y 

1

2
= 4     vFkok    3  x + y = 8

mnkgj.k 3  fl¼ dhft, fd izR;sd ljy js[kk dk lehdj.k Ax + By + C = 0 osQ :i esaaa gksrk
gS tgk¡ A, B rFkk C vpj gSaA
gy  dksbZ nh gqbZ ljy js[kk ;k rks y-v{k dks dkVrh gS ;k y-v{k osQ lekarj gksrh gS ;k y-v{k
osQ lekarh gksrh gSA ge tkurs gS fd y-v{k dks dkVus okyh (ftldk y var% [kaM gksrk gS) js[kk
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dk lehdj.k y = mx + b osQ :i dk gksrk gSA blosQ vfrfjDr ;fn js[kk y-v{k osQ lekarj ;k laikrh
gS rks bldk lehdj.k x = x

1 
osQ :i dk gksrk gS] tgk¡ laikrh gksus dh fLFkfr esaaa  x

1
= 0 fy;k tkrk

gSA ;s nksuksa gh lehdj.k iz'u esaaa fn;s gq, lehdj.k osQ :i esaa lfUufgr gSa vr% bl izdkj okafNr
ifj.kke fl¼ gks tkrk gSA
mnkgj.k 4  js[kk x + y + 7 = 0 ij yEc ,oa fcUnq (1] 2) ls tkus okys js[kk dk lehdj.k Kkr
dhft,A
gy   eku yhft, fd js[kk x + y + 7 = 0 ij yEc ftl js[kk dk lehdj.k Kkr djuk gS mldk
<ky  m gSA nh gqbZ js[kk y = (– 1) x – 7 dk <ky – 1 gSA blfy, js[kkvksa osQ yEc gksus dh 'krZ dk
mi;ksx djrs gq, ge m × (– 1) = – 1 ;k m = 1 (D;ksa) izkIr djrs gSaA
bl izdkj js[kk dk okafNr lehdj.k y – 1 = (1) (x – 2) ;k y – 1 = x – 2 ;k x – y – 1 = 0 gSA
mnkgj.k 5 js[kk 3x + 4y = 9 ,oa 6x + 8y = 15 osQ chp dh nwjh Kkr dhft,A
gy  js[kk 3x + 4y = 9 ,oa 6x + 8y = 15 osQ lehdj.kksa dks iqu%

3x + 4y – 9 = 0       ,oa       3x + 4y 
15

2
−  = 0 osQ :i esaaa fy[kk tk ldrk gSA

D;ksafd bu js[kkvksa dk <ky ,d leku gS vkSj blfy, ;s ,d nwljs osQ lekarj gSaA blfy, bu js[kkvksa
osQ chp dh nwjh

2 2

15
9

32

103 4

−
=

+  gSA

mnkgj.k 6  fl¼ dhft, fd pj js[kk x cosα + y sinα = p dk v{kksa osQ chp dh nwjh osQ eè;

fcanq dk fcanqiFk 
2 2 2

1 1 4

x y p
+ =  gS tgk¡ p ,d vpj gSA

gy  nh gqbZ js[kk osQ lehdj.k dks var%[kaM :i esaaa ifjofrZr djus ij ge 1

cos sin

x y

p p
+ =

α α

 izkIr

djrs gSaA ;g js[kk  x-v{k ,oa y-v{k dks ftu fcanqvksa ij dkVrh gS muosQ funsZ'kkad Øe'k%

, 0 0,
cos sin

p p

α α

   
   
   

,oa  izkIr gksrs gSaA

eku yhft,] fcanqvksa , 0 0,  
cos sin

p p    

    
    α α

,oa  dks feykus okys js[kk[kaM dk eè; fcanq

(h, k)  gSA

   
   
   
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rc
2cos

p
h =

α
 ,oa   

2sin

p
k =

α
(D;ksa)

cos
2

p

h
α =  ,oa sin

2

p

k
α =

nksuksa vksj oxZ djosQ tksM+us ij

2 2

2 2
1

4 4

p p

h k
+ =   ;k 

2 2 2

1 1 4

h k p
+ =

blfy, okafNr fcanq iFk 
2 2 2

1 1 4

x y p
+ =  gSA

mnkgj.k 7  ;fn nks fcanqvksa A(2, 0) rFkk B(3, 1) dks feykus okyh js[kk dks okekorZ fn'kk esaaa A osQ
bnZ&fxnZ 15° osQ dks.k ls ?kqek;k tkrk gSA js[kk dk ubZ voLFkk esaaa lehdj.k Kkr dhft,A

gy%  js[kk AB dk <ky 
1 0

1 45
3 2

−
= °

−
vFkok  gS (D;ksa) (vkÑfr dks nsf[k,)

15° ls ?kqekus osQ ckn ubZ voLFkk esaaa js[kk AC dk <ky tan 60° = 3  gSA

vkÑfr 10.1

blfy, ubZ js[kk AC  dk lehdj.k

y – 0 = 3( 2)x −   vFkok  y – 3 2 3x +  = 0 gSA
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nh?kZ mÙkjh; mnkgj.k (L.A.)

mnkgj.k 8  ;fn fcanq A(3, 2) ls tkus okyh js[kk dk <ky 
3

4
 gS] rks js[kk ij fcanq A ls 5 bdkbZ

dh nwjh ij fLFkr fcanq Kkr dhft,A

gy  fcanq (3, 2) ls tkus okyh ,oa <ky (slope) 
3

4
 okyh js[kk dk lehdj.k

y – 2 =
3

4
 (x – 3)

;k 4y – 3x + 1 = 0 gS (1)

eku yhft, fd fcanq (h, k) js[kk ij bl izdkj gS fd

(h – 3)2 + (k – 2)2 = 25 (2)    (D;ksa)

vkSj

4k – 3h + 1 = 0 Hkh izkIr gS (3)    (D;ksa)

vFkok k =
3 1

4

h −
(4)

k dk eku (2) esaaa j[kus ij

25h2 – 150h – 175 = 0 (oSQls\)

;k h2 – 6h – 7 = 0

;k (h + 1) (h – 7) = 0 ⇒ h = –1, h = 7

h osQ bu ekuksa dks (4) esaaa j[kus ij ge k = –1 vkSj k = 5 izkIr djrs gSaA blfy, okafNr fcanqvksa osQ
funsZ'kkad (–1, –1) ;k (7, 5) gSaA

mnkgj.k 9  js[kk 5x – 6y – 1 = 0 ,oa 3x + 2y + 5 = 0 osQ izfrPNsn fcanq ls tkus okyh vU; js[kk
3x – 5y + 11 = 0 ij yEc ml ljy js[kk dk lehdj.k Kkr dhft,A

gy  loZizFke ge js[kk 5x – 6y – 1 = 0 ,oa 3x + 2y + 5 = 0 dk izfrPNsn fcanq Kkr djrs gSa tks

fd (– 1, – 1) gSA lkFk gh js[kk 3x – 5y + 11 = 0 dk <ky 
3

5
 gSA blfy, bl js[kk ij yEc ml

js[kk dk <ky 
5

3

−
 gS (D;ksa)\ vr% okafNr js[kk dk lehdj.k

y + 1 =
5

3

−
 (x + 1)

;k 5x + 3y + 8 = 0 gSA
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fodYi% js[kk 5x – 6y – 1 = 0 ,oa 3x + 2y + 5 = 0 osQ izfrPNsnu ls tkus okyh js[kk dk lehdj.k
5x – 6y – 1 + k(3x + 2y + 5) = 0 gS (1)

bl js[kk dk <ky 
(5 3 )

– 6 2

k

k

− +

+
 gS

lkFk gh js[kk 3x – 5y + 11 = 0 dk <ky 
3

5
 gSA

D;ksafd nksuksa js[kk,¡ ,d nwljs ij yac gSa

blfy, 
(5 3 ) 3

–1
– 6 2 5

k

k

− +
× =

+

;k k = 45

blfy, okafNr js[kk dk lehdj.k
5x – 6y – 1 + 45 (3x + 2y + 5) = 0

;k 5x + 3y + 8 = 0 gSA

mnkgj.k 10  fcanq (1, 2) ls vkus okyh izdk'k dh fdj.k x-v{k ij fcanq  A ls ijkofrZr gksus osQ
i'pkr~ fcanq (5, 3) ls xqtjrh gSA fcanq A osQ funsZ'kkad Kkr dhft,A
gy  eku yhft, vkifrr fdj.k x-v{k osQ ftl fcanq A ls Vdjkrh gS mlosQ funsZ'kkad (x, 0) gSaA
vkÑfr osQ vuqlkj ijkofrZr fdj.k dk <ky

tan θ =
3

5 – x
 gSa (1)

vkÑfr 10.2

lkFk gh vkifrr fdj.k dk <ky

tan (π – θ) =
2

1x

−

−
(D;ksa\)
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;k – tan θ =
2

1x

−

−
(2)

(1) rFkk (2) dks gy djus ij

3

5 x−
 =

2

1x −
  ;k   x = 

13

5

vr% fcanq A osQ okafNr funsZ'kkad 
13

, 0
5

  
  
  

 gSaA

mnkgj.k 11  ;fn fdlh vk;r dk ,d fod.kZ js[kk 8x – 15y = 0 osQ lkFk gS vkSj bldk ,d 'kh"kZ
(1, 2), ij gS rks bl 'kh"kZ ls tkus okyh vk;r dh Hkqtkvksa osQ lehdj.k Kkr dhft,A

gy   eku yhft, fd ABCD fn;k gqvk vk;r gS vkSj  (1, 2) 'kh"kZ D osQ funsZ'kkad gSaA ge Hkqtk
DC ,oa AD dk lehdj.k Kkr djuk pkgrs gSaA

vkÑfr 10.3

fn;k gqvk gS fd BD js[kk 8x – 15y = 0 osQ lkFk fLFkr gS blfy, bldk <ky 
8

15
 (D;ksa)\

BD }kjk AD  ,oa AC osQ lkFk fufeZr dks.k 45° gS (D;ksa) eku yhft, DC dk <ky m gSA

rc tan 45° =

8

15
8

1
15

m

m

−

+
(D;ksa\)

;k 15 + 8m = 15m – 8

;k 7m = 23  ⇒ m = 
23

7

       
⎛
⎝⎜

⎞
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blfy, Hkqtk DC dk lehdj.k

y – 2 =
23

7
 (x – 1) ;k 23x – 7y – 9 = 0 gSA

blh izdkj nwljh Hkqtk AD dk lehdj.k

y – 2 =
7

23

−
 (x – 1) ;k 7x + 23y – 53 = 0 gSA

oLrqfu"Bh; iz'u

mnkgj.k la[;k 12 ls 20 rd izR;sd osQ pkj fodYi gSa ftuesaaa ls osQoy ,d fodYi lgh gSA
lgh fodYi dk p;u dhft,A

mnkgj.k 12 x-v{k dh èkukRed fn'kk osQ lkFk js[kk x – y + 3 = 0 dk >qdko gS%
(A) 45° (B) 135° (C) – 45° (D) –135°

gy  (A) lgh mÙkj gSA nh gqbZ js[kk osQ lehdj.k dks iqu% y = x + 3 osQ :i esaaa fy[kk tk ldrk gS_

⇒ m = tan θ = 1, blfy, θ = 45°.

mnkgj.k 13  nks js[kk,¡ ax + by = c ,oa a′x + b′y =  c′ ,d nwljs ij yac gSa ;fn
(A) aa′ + bb′ = 0 (B) ab′ = ba′

(C) ab + a′b′ = 0 (D) ab′ + ba′ = 0

gy lgh mÙkj (A) gSA js[kk ax + by = c dk <ky 
a

b

−
 gS vkSj js[kk a′x + b′y = c′ dk <ky 

a

b

− ′

′
gSA

;s js[kk,¡ ,d nwljs ij yEc gSa ;fn  1
a a

b b

− − ′    
= −    

    ′
  ;k   0aa bb+ =′ ′ (D;ksa\)

mnkgj.k 14 fcanq (1] 2) ls xqtjus okyh ,oa js[kk x + y + 7 = 0 ij yEc ml js[kk dk lehdj.k gS%

(A) y – x + 1 = 0 (B) y – x  –  1 = 0

(C) y – x + 2 = 0 (D) y – x – 2 = 0.

gy%  lgh mÙkj (B) gSA eku yhft, fd js[kk dk <ky m gS] rks fcanq (1] 2) ls xqtjus okyh js[kk
dk lehdj.k

y – 2 = m (x – 1) gksxk (1)

lkFk gh ;g js[kk nh gqbZ js[kk x + y + 7 = 0 ij yac gS ftldk <ky – 1 gS  (D;ksa)

blfy, ge m ( – 1) = – 1

;k m = 1 izkIr djrs gSa

⎞
⎠⎟

⎞
⎠⎟

⎛
⎝⎜

⎛
⎝⎜
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m dk eku lehdj.k (1) esaaa j[kus ij okafNr js[kk dk lehdj.k

y – 2 = x – 1

;k y – x – 1 = 0   izkIr gksrk gSA

mnkgj.k 15  fcanq P (1, – 3) dh js[kk 2y – 3x = 4 ls nwjh gSµ

(A) 13 (B)
7

13
13

(C) 13 (D) buesaaa ls dksbZ ugha

gy  lgh mÙkj (A) gSA fcanq P (1, – 3) dh js[kk 2y – 3 x – 4 = 0 ls nwjh] fcanq ls js[kk ij [khaps

x;s yac dh yackbZ osQ leku gS tks fd 
2(–3) – 3– 4

13
13

=  gSA

mnkgj.k 16  fcanq (2] 3) ls js[kk x + y – 11 = 0 ij [khaps x;s yac osQ ikn fcanq osQ funsZ'kkad gS%

(A) (–6, 5) (B) (5, 6) (C) (–5, 6) (D) (6, 5)

gy lgh fodYi  (B) gSA eku yhft, fcanq (2] 3) ls js[kk x + y – 11 = 0 ij [khaps x;s yac osQ

ikn fcanq osQ funsZ'kkad (h, k) gSaA rc yac js[kk dk <ky 
– 3

2

k

h −  gSA lkFk gh nh gqbZ js[kk

x + y – 11 = 0 dk <ky µ1 gSA (D;ksa\)

js[kkvksa osQ ijLij yac gksus dh 'krZ dk mi;ksx djus ij ge

–3

2

k

h

  

  
−  

 (– 1) = – 1 (D;ksa\)

;k k – h = 1   izkIr djrs gSaA (1)

D;ksafd fcanq (h, k) nh gqbZ js[kk ij fLFkr gS

h + k – 11 = 0  vFkok   h + k = 11 (2)

(1) rFkk (2) dks gy djus ij ge h = 5 ,oa k = 6 izkIr djrs gSaA vr% yac osQ ikn fcanq osQ funsZ'kkad
(5] 6) gSaA

mnkgj.k 17 fdlh js[kk }kjk y-v{k ij dkVk x;k var%[kaM]  x-v{k ij dkVs x;s var% [kaM ls
nksxquk gS vkSj ;g js[kk fcanq (1] 2) ls tkrh gSA js[kk dk lehdj.k gS%

       
⎛
⎝⎜

⎞
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(A) 2x + y = 4 (B) 2x + y + 4 = 0

(C) 2x – y = 4 (D) 2x – y + 4 = 0

gy  lgh fodYi (A) gSA eku yhft, fd js[kk  x-v{k ij var%[kaM  a dkVrh gS] rks ;g y- v{k
ij var%[kaM  2a  cuk,xhA blfy, js[kk dk lehdj.k

1
2

x y

a a
+ =  gSA

;g fcanq (1] 2) ls tkrh gS blfy, ge 
1 2

1 2
2

a
a a

+ = =;k  izkIr djrs gSaA

vr% okafNr js[kk dk lehdj.k

1
2 4

x y
+ =   ;k   2x + y = 4 gSA

mnkgj.k 18  ,d js[kk fcanq P(1, 2) ls bl izdkj tkrh gS fd v{kksa osQ chp bldk var%[kaM P

ij nks leku Hkkxksa esaaa foHkkftr gksrk gSA js[kk dk lehdj.k gS%
(A) x + 2y = 5 (B) x – y + 1 = 0

(C) x + y – 3 = 0 (D) 2x + y – 4 = 0

gy  lgh fodYi (D) gSA ge tkurs gSa fd x–v{k ,oa y–v{k ij Øe'k% a rFkk b var%[kaM dkVus
okyh js[kk dk lehdj.k

1
x y

a b
+ =  gSA

;gk¡ ij                 
0 0

1 2
2 2

+ +
= =

a b
,oa  ,                                     (D;ksa)

ftlls ge a = 2 ,oa b = 4 izkIr djrs gSaA vr% js[kk dk okafNr lehdj.k

1
2 4

x y
+ =    vFkok   2x + y – 4 = 0 gSA

mnkgj.k 19  fcanq (4, – 13) dk js[kk 5x + y + 6 = 0 osQ lkis{k esa ijkofrZr fcanq gS%
(A) (– 1, – 14) (B) (3, 4) (C) (0, 0) (D) (1, 2)

gy  lgh fodYi (A) gSA eku yhft, fcanq (4 µ13) dk js[kk  5x + y + 6 = 0 osQ lkis{k esa ijkorZu

(h, k) gSA fcanqvksa (h, k) ,oa (4, – 13) dks feykus okys js[kk[kaM dk eè; fcanq
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4 13
,

2 2

h k+ −  

  
  

  gS

;g fcanq nh gqbZ js[kk ij fLFkr gS] blfy, ge

                     
4 13

5 6 0
2 2

h k+ −  
+ + =  

  

;k                                    5 h + k + 19 = 0 izkIr djrs gSaA              (1)

lkFk gh fcanqvksa (h, k) ,oa (4, –13) dks feykus okyh js[kk dk <ky 
13

4

k

h

+

−  gSA ;g js[kk nh gqbZ js[kk

ij yac gSA vr% 
3

( 5) –1
4

k

h

  +
− =

  
−  

                           (D;ksa\)

5k + 65 = h – 4

;k h – 5k – 69 = 0 (2)

(1) rFkk (2), dks gy djus ij ge h = –1 ,oa k = –14 izkIr djrs gSaA bl izdkj fn, gq, fcanq dk
ijkorZu] fcanq (–1, – 14) gSA

mnkgj.k 20  ,d fcanq bl izdkj Hkze.k djrk gS fd fcanq (4] 0) ls bldh nwjh] js[kk x = 16

ls bldh nwjh dk vkèkk gSA fcanq dk fcUnqiFk gSµ
(A) 3x2 + 4y2 = 192 (B) 4x2 + 3y2 = 192

(C) x2 + y2 = 192 (D) buesaaa ls dksbZ ugha

gy  lgh fodYi (A) gSA eku yhft, fd Hkze.k djus okys fcanq osQ funsZ'kkad (h, k) gSaA

rc ge               
2 2

2

1 16
( – 4)

2 1 0

h
h k

  
−

+ =   
  

+  

izkIr djrs gSaA (D;ksa\)

 (h – 4)2 + k2 =
1

4
 (h  – 16)2

4 (h2 – 8h + 16 + k2) = h2 – 32h + 256

;k 3h2 + 4 k2 = 192

vr% vHkh"V fcanqiFk 3x2 + 4y2  = 192 gSA
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10.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. fcanq (1] µ2) ls tkus okyh vkSj v{kksa ij leku var%[kaM dkVus okyh js[kk dk lehdj.k
Kkr dhft,A

2. fcanq (5] 2) ls tkus okyh ,oa fcUnq (2] 3) rFkk (3] µ1) dks feykus okyh js[kk ij
yac] ,d js[kk dk lehdj.k Kkr dhft,A

3. js[kk y = (2 – 3 ) (x + 5) ,oa y = (2 + 3 ) (x – 7) osQ chp dk dks.k Kkr dhft,A

4. ,d js[kk }kjk funsZ'kkad v{kksa ij dkVs x;s var%[kaMksa dk ;ksx 14 gS vkSj ;g fcanq (3] 4)
ls tkrk gSA js[kk dk lehdj.k Kkr dhft,A

5. js[kk x + y = 4 ij ,sls fcanq Kkr dhft, tks js[kk 4x + 3y = 10 ls 1 bdkbZ dh nwjh ij fLFkr gSA

6. n'kkZb, fd js[kk 1
x y

a b
+ =  ,oa  1

x y

a b
− =  osQ chp osQ dks.k dh Li'kZT;k (VSatsaV)

2 2

2ab

a b−
 gSA

7. fcanq (1] 2) ls tkus okyh ,oa y-v{k osQ lkFk 30° dk dks.k cukus okyh js[kk dk lehdj.k
Kkr dhft,A

8. js[kk 2x + y = 5 ,oa x + 3y + 8 = 0 osQ izfrPNsn fcanq ls tkus okyh vkSj js[kk 3x + 4y = 7

osQ lekarj ljy js[kk dk lehdj.k Kkr dhft,A
9. a rFkk b osQ fdu ekuksa osQ fy,] js[kk ax + by + 8 = 0 }kjk funsZ'kkad v{kksa ij dkVs x;s

var%[kaM ,oa js[kk  2x – 3y + 6 = 0 }kjk funsZ'kkad v{kksa ij dkVs x;s var%[kaM yackbZ esaaa leku
gSa ijarq fpÉksa esaaa foijhr gSaA

10. ;fn funsZ'kkad v{kksa osQ chp fdlh js[kk dk var%[kaM fcanq (µ5] 4) }kjk 1% 2 osQ vuqikr
esaaa foHkkftr fd;k tkrk gS] rks js[kk dk lehdj.k Kkr dhft,A

11. ,d ,slh ljy js[kk dk lehdj.k Kkr dhft, ftl ij ewy fcanq ls [khaps x;s yac dh yackbZ
4 bdkbZ gS vkSj ;g js[kk x-v{k dh èkukRed fn'kk osQ lkFk 120º dk dks.k cukrh gSA
[laosQr: yac :i dk iz;ksx dhft,] ;gk¡ ω  =30°.]

12. fdlh lef}ckgq ledks.k f=kHkqt dh ,d Hkqtk dk lehdj.k Kkr dhft, ;fn mlosQ d.kZ
dk lehdj.k 3x + 4y = 4 gS vkSj d.kZ osQ lEeq[k 'kh"kZ (2] 2) gSA

nh?kZ mÙkjh; iz'u (S.A.)

13. ;fn fdlh leckgq f=kHkqt osQ vkèkkj dk lehdj.k x + y = 2 gS vkSj 'kh"kZ fcanq (2, – 1) gS]
rks f=kHkqt dh Hkqtk dh yackbZ Kkr dhft,A
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[laosQr: fcanq (2] &1) ls js[kk ij [khaps x;s yac dh yackbZ  (p) Kkr dhft, vkSj p = l sin 60° dk iz;ksx
dhft, ftlesaaa  l f=kHkqt dh Hkqtk dh yackbZ gS ]

14. ,d pj js[kk fdlh fuf'pr fcanq  P ls tkrh gSA fcanqvksa (2] 0)] (0] 2) ,oa (1] 1) ls
js[kk ij [khaps x;s yacksa dk chth; ;ksx 'kwU; gSA fcanq P osQ funsZ'kkad Kkr dhft,A

[laosQr: eku yhft, js[kk dk <ky m gSA rc fuèkkZfjr fcanq P (x
1
, y

1
) ls tkus okyh js[kk dk

lehdj.k y – y
1
 = m (x – x

1
) gSA yEc nwfj;ksa osQ chth; ;ksx dksa 'kwU; osQ cjkcj ysrs gq,]

ge y – 1 = m (x – 1) izkIr djrs gSa] vr% (x
1
, y

1
) = (1, 1)]

15. fcanq (1] 2) ls tkus okyh ,d js[kk dks fdl fn'kk esaaa [khapk tk, rkfd js[kk x + y = 4

osQ lkFk bldk izfrPNsn fcanq fn, gq, fcanq ls 
6

3
 dh nwjh ij jgsA

16. ,d ljy js[kk bl izdkj ?kwerh gS fd v{kksa ij blosQ }kjk dkVs x;s var%[kaMksa osQ O;qRØeksa
dk ;ksx gesa'kk vpj gSA n'kkZb, fd ;g js[kk fuèkkZfjr fcanq ls tkrh gSA

[laosQr% 1
x y

a b
+ = tgk¡ 

1 1

a b
+ = vpj = 

1

k
(eku yhft,)⇒ 1

k k

a b
+ =  js[kk ,d fuèkkZfjr

fcanq (k, k) ls tkrh gSA]

17. ,d js[kk fcanq (µ4] 3) ls tkrh gS vkSj v{kksa osQ chp var%[kafMr js[kk fn;s gq, fcanq }kjk
5 % 3 osQ vuqikr esaaa var% foHkkftr gksrk gSA js[kk dk lehdj.k Kkr dhft,A

18. js[kk x – y + 1 = 0 ,oa 2x – 3y + 5 = 0 osQ izfrPNsn fcanq ls tkus okyh ,slh js[kk dk

lehdj.k Kkr dhft, tks fcanq (3] 2) ls 
7

5
 dh nwjh ij gSA

19. ;fn fdlh ry esaaa Hkze.k djus okys ,d fcanq dh v{kksa ls nwfj;ksa dk ;ksx 1 gS] rks ml fcanq
dk fcanq iFk Kkr dhft,A

[laosQr% fn;k gqvk gS] 1x y+ = , ftlls oxZ dh pkj Hkqtk,¡ izkIr gksrh gSa]

20. nks js[kk,¡  y – 3 x = 2 osQ izfrPNsn fcanq ls 5 bdkbZ dh nwjh ij js[kkvksa ij fcanq Øe'k%

P
1
, P

2
 fLFkr gSaA P

1
, P

2
 ls nh gqbZ js[kkvksa osQ (chp osQ) dks.k dk lef}Hkktd ij [khaps

x;s yacksa osQ ikn fcanqvksa osQ funsZ'kkad Kkr dhft,A

[laosQr%  x ≥ 0 vFkok  x < 0 osQ vuqlkj js[kk,¡ y = 3 x + 2 ,o a y = – 3  x + 2 gSaA bu js[kkvksa

osQ chp y-v{k dks.k lef}Hkktd gSA bu js[kkvksa osQ izfrPNsn fcanq ls 5 bdkbZ dh nwjh ij fLFkr fcanqvksa

P
1
, P

2
 ls y-v{k ij [khaps x;s yacksa osQ ikn fcanq ,d mHk;fu"B fcanq osQ :i esaaa gSaA yac osQ ikn fcanq dk

y funsZ'kkad 2 + 5 cos30° gSA]
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21. ;fn ewy fcanq ls js[kk  1
x y

a b
+ =  ij [khaps x;s yac dh yackbZ P gS vkSj  a2, p2, b2 lekarj

Js.kh esa gS rks n'kkZb, fd a4 + b4 = 0.

oLrqfu"B iz'u

iz'u la[;k 22 ls 41 rd izR;sd iz'u osQ fy, fn, gq, pkj fodYiksa esaaa ls lgh mÙkj dk p;u
dhft, %

22. ,d js[kk y-v{k ls µ3 var%[kaM dkVrh gS vkSj x-v{k osQ lkFk cuk;s x;s dks.k dh Li'kZT;k

(VstsaV) 
3

5
 gS] js[kk dk lehdj.k gS%

(A) 5y – 3x + 15 = 0 (B) 3y – 5x + 15 = 0

(C)  5y – 3x – 15 = 0 (D) buesaaa ls dksbZ ugha

23. ,d js[kk v{kksa ij leku var%[kaM dkVrh gS rc ml js[kk dk <ky gS%

(A) – 1 (B)  0 (C)   2 (D)  3

24. fcanq (3] 2) ls tkus okyh ,oa js[kk  y = x ij yac ,d ljy js[kk dk lehdj.k gS%
(A) x – y = 5 (B)  x + y = 5 (C)  x + y = 1 (D) x – y = 1

25. fcanq (1] 2) ls tkus okyh ,oa js[kk y + x + 1 = 0  ij yac ,d ljy js[kk dk lehdj.k
gS%
(A) y – x + 1  = 0 (B) y – x – 1 = 0

(C) y – x + 2  = 0 (D) y – x – 2  = 0

26. nks js[kkvksa osQ v{kksa ij var%[kaM Øe'k% a, – b ,oa b, – a, gSaA js[kkvksa osQ chp osQ dks.k dh
Li'kZT;k (VsatsaV) gS%

(A)

2 2
a b

ab

−
(B)

2 2

2

b a−

(C)

2 2

2

b a

ab

−
(D) buesaaa ls dksbZ ugha

27. ;fn js[kk , 1
x y

a b
+ = , fcUnqvksa (2, –3) ,oa (4, –5), ls xqtjrh gS] rks (a, b) dk eku gS%

(A) (1, 1) (B) (– 1, 1) (C) (1, – 1) (D) (– 1, –1)
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28. js[kkvksa 2x – 3y + 5 = 0 ,oa 3x + 4y = 0 osQ izfrPNsn fcanq dk js[kk 5x – 2y = 0 ls nwjh gSµ

(A)
130

17 29
(B)

13

7 29
(C)

130

7
(D) buesa ls dksbZ ughaA

29. js[kk 3  x + y = 1 osQ lkFk 60º ij >qdh gqbZ ,oa fcanq (3] µ2) ls tkus okyh js[kkvksa osQ

lehdj.k gSa%

(A) y + 2 = 0,  3 x – y – 2 – 3 3  = 0

(B) x – 2 = 0,  3  x – y + 2 + 3 3  = 0

(C) 3  x – y – 2 – 3 3  = 0

(D) buesa ls dksbZ ughaA

30. fcanq (1] 0) ls tkus okyh ,oa ewy fcanq ls 
3

2
 dh nwjh ij fLFkr js[kkvksa osQ lehdj.k gSa%

(A) 3 x +  y – 3  = 0, 3 x –  y – 3  = 0

(B) 3 x +  y + 3  = 0, 3 x –  y  + 3  = 0

(C) x + 3  y – 3  = 0, x – 3  y  – 3  = 0

(D) buesaaa ls dksbZ ughaA
31. js[kkvksa y = mx + c

1 
,oa y = mx + c

2
 osQ chp dh nwjh gSµ

(A)
1 2

2 1

c c

m

−

+
(B)

1 2

2

| |

1

c c

m

−

+
(C) 2 1

21

c c

m

−

+
(D) 0

32. fcanq (2] 3) ls js[kk y = 3x + 4 ij [khaps x;s yac osQ ikn fcanq osQ funsZ'kkad gSa%

(A)
37 1

,
10 10

−  

  
  

(B)
1 37

,
10 10

−  

  
  

(C)
10

, 10
37

  
−  

  
(D)

2 1
,

3 3

  
−  

  

33. ;fn v{kksa osQ chp var%[kafMr fdlh js[kk osQ Hkkx dk eè; fcanq (3]2) gS] rks js[kk dk
lehdj.k gksxk%
(A) 2x + 3y = 12 (B) 3x + 2y = 12 (C) 4x – 3y = 6 (D) 5x – 2y = 10

34. fcanq (1] 2) ls tkus okyh ,oa js[kk y = 3x – 1 osQ lekarj js[kk dk lehdj.k gS%
(A) y + 2 = x  + 1 (B) y + 2 = 3 (x  + 1)

(C) y – 2 = 3 (x  – 1) (D) y – 2 = x – 1
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35. js[kkvksa x = 0, y = 0, x = 1 ,oa y = 1 }kjk fufeZr oxZ osQ fod.kks± osQ lehdj.k gSa%

(A) y = x;   y + x = 1 (B) y = x;s   x + y = 2

(C) 2y = x;s  y + x = 
1

3
(D) y = 2x;s   y + 2x = 1

36. ,d ljy js[kk dks fuèkkZfjr djus osQ fy, fdrus T;kferh; izkpyksa dh vko';drk gksrh gS%
(A) 1 (B) 2 (C) 4 (D) 3

37. fcanq (4] 1) Øekxr :i ls fuEufyf[kr nks :ikarj.kksa esaaa ls xqtjrk gS%

(i) js[kk y = x ij ijkorZu
(ii) èkukRed x-v{k osQ lkFk 2 bdkbZ dk LFkkukarj.k rc fcanq osQ vafre funsZ'kkad gSa%

(A) (4, 3) (B) (3, 4) (C) (1, 4) (D)
7 7

,
2 2

  

  
  

38. js[kkvksa 4x + 3y + 10 = 0, 5x – 12y + 26 = 0 ,oa 7x + 24y – 50 = 0 ls lenwjLFk ,d fcanq
osQ funsZ'kkad gSa%

(A) (1, –1) (B) (1, 1) (C) (0, 0) (D) (0, 1)

39. ,d js[kk fcanq (2] 2) ls tkrh gS vkSj js[kk 3x + y = 3 ij yac gSA js[kk dk  y-var% [kaM
gS%

(A)
1

3
(B)

2

3
(C) 1 (D)

4

3

40. js[kkvksa 3x + 4y + 2 = 0 ,oa 3x + 4y + 5 = 0 osQ chp dh nwjh dks] js[kk 3x + 4y – 5 = 0

fuEufyf[kr esaaa ls fdl vuqikr esaaa ck¡Vrh gSa%

(A) 1 : 2 (B) 3 : 7 (C) 2 : 3 (D) 2 : 5

41. ,d leckgq f=kHkqt dk osaQnzd ewy fcanq gS vkSj ,d Hkqtk dk lehdj.k x + y – 2 = 0 gSA
ml f=kHkqt dk ,d 'kh"kZ gS%
(A) (–1, –1) (B) (2, 2) (C) (–2, –2) (D) (2, –2)

[laosQr: eku yhft, fd ABC leckgq f=kHkqt gS ftldk 'kh"kZ A (m, k) gS vkSj D (α, β), Hkqtk BC ij

fLFkr ,d fcanq gSA rc 
2 2

0
3 3

h kα + β +
= =  lkFk gh] α + β – 2 = 0 ,oa – 0

(–1) –1
– 0

  
× =  

  

k

h
]

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟
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iz'u la[;k 42 ls 47 esaaa fjDr LFkkuksa dh iwfrZ dhft, %

42. ;fn a, b, c lekarj Js.kh esa gSa] rks ljy js[kk ax + by + c = 0 gesa'kk 
________

 ls tk;sxhA

43. fcanq (1, –2) ls tkus okyh ,oa v{kksa ls leku var%[kaM dkVus okyh js[kk dk lehdj.k
_________

 gSA

44. fcanq (3] 2) ls tkus okyh vkSj js[kk x – 2y = 3 osQ lkFk 45º dk dks.k cukus okyh js[kkvksa
osQ lehdj.k 

_________
 gSaA

45. fcanq (3] 4) ,oa (2] µ6) js[kk 3x – 4y – 8 = 0 osQ 
_________

 ij fLFkr gSA

46. ,d fcanq bl izdkj Hkze.k djrk gS fd fcanq (2] µ2) ls bldh nwjh dk oxZ] la[;kRed
:i esaaa] js[kk 5x – 12y = 3 ls mldh nwjh] osQ leku gSA mlosQ fcanq iFk dk lehdj.k
_________

 gSA

47. v{kksa osQ chp var%[kafMr js[kk x sin θ + y cos θ = p osQ eè; fcanq dk fcanq iFk
_________

 gSA

crkbZ, fd iz'u la[;k 48 ls 56 rd fn;s gq, dFku lR; gSa vFkok vlR;A mÙkj dh iqf"V dhft,&

48. ;fn fdlh f=kHkqt osQ 'kh"kks± osQ funsZ'kkad iw.kk±d gSa rks f=kHkqt leckgq ugha gks ldrkA

49. fcanq A (– 2, 1), B (0, 5), C (– 1, 2) lajs[k gSaA

50. fcanq (a cos3θ, a sin3θ) ls tkus okyh ,oa ljy js[kk x sec θ + y cosec θ = a ij yac
js[kk dk lehdj.k x cos θ – y sin θ = a sin 2θ gSA

51. ljy js[kk 5x + 4y = 0, ljy js[kkvksa x + 2y – 10 = 0 ,oa 2x + y + 5 = 0 osQ izfrPNsn fcanq
ls tkrh gSA

52. ,d leckgq f=kHkqt dk 'kh"kZ (2] 3) gS vkSj 'kh"kZ osQ lEeq[k Hkqtk dk lehdj.k

x + y = 2 gS] rks f=kHkqt dh 'ks"k nks Hkqtk,¡ y – 3 = (2 ±  3 ) (x – 2) gSaA

53. fcanq (3] 5) dks] js[kk 4x + y – 1 = 0 ,oa 7x – 3y – 35 = 0 osQ izfrPNsn fcanq ls] feykus
okyh js[kk dk lehdj.k fcanq (0] 0) ,oa fcUnq (8] 34) ls lenwjLFk gSaaA

54. js[kk 
x y

a b
+  bl izdkj Hkze.k djrh gS fd 2 2 2

1 1 1

a b c
+ = , tgk¡ c vpj gSA ewy fcanq ls js[kk

ij [khaps x;s yac osQ ikn fcanq dk fcanqiFk x2 + y2 = c2  gSA

55. ;fn  a, b, c  xq.kksÙkj Js.kh esa gS] rks js[kk;sa ax + 2y + 1 = 0, bx + 3y + 1 = 0 ,oa
cx + 4y + 1 = 0 laxkeh gSaA
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56. fcanqvksa (3] µ4) ,oa (µ2] 6) dks feykus okyh js[kk] fcanqvksa (µ3] 6) ,oa (9] µ18)
dks feykus okyh js[kk ij yac gSA

iz'u la[;k 57 ls 59 rd LraHk C
1
 osQ varxZr fn, gq, iz'u LraHk C

2
osQ varxZr fn, gq, mfpr mÙkj

osQ lkFk feyku dhft, &
57.

            LraHk C
1

LraHk C
2

(a) fcanq P ,oa Q, js[kk x + 5y = 13 ij fLFkr (i) (3, 1), (–7, 11)

gSa vkSj js[kk 12x – 5y + 26 = 0 ls 2 bdkbZ

dh nwjh ij fLFkr gSaA P ,oa Q osQ funsZ'kkad gSa%

(b) js[kk 4x + 3y – 10 = 0 ls ,d bdkbZ dh (ii)
1 11 4 7

, , ,
3 3 3 3

    
−    

    

nwjh ij js[kk x + y = 4 ij fLFkr fcanq osQ

funsZ'kkad gSa%

(c) ;fn AP = PQ = QB rks A(–2, 5) ,oa (iii)
12 16

1, , –3,
5 5

    

    
    

B (3, 1) dks feykus okyh js[kk ij fLFkr

fcanq P ,oa Q osQ funsZ'kkad gSa%

58. ;fn js[kk,¡ (2x + 3y + 4) + λ (6x – y + 12) = 0 fuEufyf[kr izfrcaèkksa dks larq"V djrh gSa
rks λ dk eku gSa

           LraHk C
1

LraHk C
2

(a) y-v{k osQ lekarj gSA (i)
3

4
λ = −

(b) 7x + y – 4 = 0 ij yac gSA (ii)
1

3
λ = −

(c) (1, 2) ls tkrh gSA (iii)
17

41
λ = −

(d) x-v{k osQ lekarj gSA (iv) λ = 3

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟

       
⎛
⎝⎜

⎞
⎠⎟
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59. js[kk;sa 2x – 3y = 0 ,oa 4x – 5y = 2 osQa izfrPNsn fcanq ls tkus okyh rFkk fuEufyf[kr izfrcaèk
dks larq"V djus okyh js[kk dk lehdj.k gSA

            LraHk C
1

LraHk C
2

(a) fcanq (2, 1) ls tkus okyh (i) 2x – y = 4

(b) js[kk x + 2y + 1 = 0 ij yac gS (ii) x + y – 5 = 0

(c) js[kk 3x – 4y + 5 = 0 osQ (iii) x – y –1 = 0

lekarj gS

(d) v{kksa ij leku :i ls >qdh gqbZ gS (iv) 3x – 4y – 1 = 0
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11.1  lexz voyksdu (Overview)

11.1.1 'kaoqQ osQ ifjPNsn (Sections of a cone)

eku yhft, fd l ,d fLFkj mèokZèkj js[kk gS vkSj m ,d nwljh js[kk gS tks bl js[kk dks fLFkj fcUnq
V ij izfrPNsn djrh gS vkSj blosQ lkFk ,d dks.k α cukrh gSA (vkÑfr 11.1).

vkÑfr 11.1

vc ge js[kk m dks js[kk l osQ ifjr% bl izdkj ?kqekrs gSa fd m dh lHkh fLFkfr;ksa esaaaaaaaa dks.k  α vpj
jgrk gSA bl izdkj mRiUu i`"B ,d yac o`rh; [kks[kyk f}'kaoqQ gS ftls ge vc ls 'kaoqQ gh dgsaxs
vkSj ;s nksuksa fn'kkvksa esaaaaaa vfuf'pr nwjh rd c<+ jgk gSA (vkÑfr 11-2)

l

m

V

a

v{k

mQijh

ukis

fupyk

ukis

l

b

dksu

a

ry

vkÑfr 11.2 vkÑfr 11.3

vè;k; 11

'kaoqQ ifjPNsn
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fcUnq V dks 'kh"kZ dgrs gSa vkSj fLFkj js[kk l  'kaoqQ dk v{k dgykrh gSA ?kweus okyh js[kk m 'kaoqQ
dh tud dgykrh gSA 'kh"kZ 'kaoqQ dks nks Hkkxksa esaa a a foHkDr djrk gS ftUgsa ukis (Nappes) dgk
tkrk gSA

;fn ge ,d ry vkSj 'kaoqQ dk ifjPNsn ysrs gSa rks bl izdkj izkIr ifjPNsn ,d] 'kaoqQ ifjPNsn
dgykrk gSA vr% 'kaoqQ ifjPNsn ,sls oØ gSa ftUgsa ,d yEco`rh; 'kaoqQ vkSj ,d ry osQ ifjPNsnu
ls izkIr fd;k tkrk gSA

'kaoqQ osQ mèokZèkj v{k vkSj ifjPNsnh ry osQ chp cus dks.k vkSj ifjPNsnh ry dh fLFkfr;ksa
osQ vuqlkj fofHkUu izdkj osQ 'kaoqQ izkIr gksrs gSaA eku yhft, ifjPNsnh ry] 'kaoqQ osQ mèokZèkj v{k
osQ lkFk β dks.k cukrk gS (vkÑfr 11-3) ry dk 'kaoqQ osQ lkFk ifjPNsnu ;k rks 'kaoqQ osQ 'kh"kZ
ij gks ldrk gS ;k ukis osQ nwljs fdlh Hkkx ij Åij ;k uhps gks ldrk gSA rc ry] 'kaoqQ osQ ukis
('kh"kZ osQ vfrfjDr) dks dkVrk gS rks gesaaaa fuEukafdr fLFkfr;k¡ izkIr gksrh gSa&

(a) tc β = 90o,  rks ifjPNsn ,d o`r gksrk gSA

(b) tc α < β <  90o, rks ifjPNsn ,d nh?kZo`Ùk gksrk gSA

(c) tc β = α rks ifjPNsnk ,d ijoy; gksrk gSA

¹mijksDr rhuksa ifjfLFkfr;ksa esaaaa ry 'kaoqQ osQ ,d ukis dks iw.kZr% vkj&ikj dkVrk gSAº

(d) tc 0 ≤ β < α; rks ry 'kaoqQ osQ nksuksa usIl dks dkVrk gS vkSj ifjPNsn oØ vfrijoy;
gksrk gSA okLro esaaaa] ;s oØ] vktdy ckgjh varfj{k osQ vUos"k.k vkSj ijek.kq d.kksa osQ O;ogkj
dh [kkst osQ fy, egRoiw.kZ lkèku gSA

ge 'kaoqQ ifjPNsnksa dks ryh; oØksa osQ :i esaaaa yssrs gSaA bl mís'; osQ fy, vU; leku ifjHkk"kk
dk mi;ksx lqfoèkktud gS tks osQoy ml ry ls lEcUèk tksM+rh gS ftlesa oØ fLFkr gSa vkSj bl
ry esaaaa fof'k"V fcUnqvksa ,oa js[kkvksa] ftUgsa ukfHk;ka ,oa fu;ark,a dgrs gSa] osQ lkFk lEcUèk tksM+rh
gSA bl mixeu osQ vuqlkj ijoy;] nh?kZo`Ùk ,oa vfrijoy; dks ry osQ ,d fuf'pr fcUnq (ftls
ukfHk dgk tkrk gS) vkSj ,d fuf'pr js[kk ftls fu;rk dgk tkrk gS) dh lgk;rk ls ifjHkkf"kr
fd;k tkrk gSA

;fn] S ukfHk vkSj l fu;rk gSa] rks ry osQ ,sls lHkh fcUnqvksa dk leqPp; ftudh fcUnq  S ls
nwjh] js[kk l ls nwjh osQ lkFk ,d vpj vuqikr (e) èkkj.k djrh gS] 'kaoqQ ifjPNsn dgykrk gSA vpj
vuqikr  (e) dks mRosaQnzrk dgrs gSaA nh?kZòÙk osQ fof'k"V fLFkfr osQ :i esaaaa gesaaaa òÙk izkIr gksrk gS ftlosQ
fy, (e) dk eku 'kwU; gksrk gS vkSj blfy, bldk vè;;u ge fofHkUu fofèk ls djrs gSaA

11.1.2  o`Ùk (Circle):

o`Ùk] ry osQ mu lHkh fcUnqvksa dk leqPp; gksrk gSa tks ry osQ ,d fLFkj fcanq ls ,d fuf'pr nwjh
ij gksrs gSaA fLFkj fcUnq dks o`Ùk dk osaQnz dgrs gSa vkSj o`Ùk ij fdlh Hkh fcanq dh osaQnz ls nwjh o`Ùk
dh f=kT;k dgykrh gSA

'kaoqQ ifjPNsn    187
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vkÑfr 11.4

osQanz (h, k) rFkk f=kT;k r osQ o`Ùk dk lehdj.k (x – h)2 +

(y – k)2 = r2 gSA

o`Ùk dk O;kid lehdj.k x2 + y2 + 2gx + 2fy + c = 0,

tgk¡ g, f vkSj c vpj gSaA
(a) bl o`Ùk dk osaQnz (– g, – f ) gSA

(b) bl o`Ùk dh f=kT;k 2 2
g f c+ −  gSA

ewy fcUnq ls xqtjus okys o`Ùk dk O;kid lehdj.k
 x2 + y2 + 2gx + 2fy = 0 gSA
nks ?kkr okyk O;kid lehdj.k vFkkZr~ ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 o`Ùk dks fu:fir
djrk gS ;fn (i) x2 ,oa y2 osQ xq.kkad ,d leku gSa vFkkZr~ a = b ≠ 0 ,oa (ii) xy dk xq.kkad 'kwU; gSa
vFkkZr~ h = 0.

o`Ùk x2 + y2 = r2 osQ izkpfyd lehdj.k x = r cosθ, y = r sinθ gSa] tgk¡ θ ,d izkpy gS vkSj o`Ùk
(x – h)2 + (y – k)2 = r2 osQ izkpfyd lehdj.k

x – h = r cosθ, y – k = r sinθ

vFkok x = h + r cosθ, y = k + r sinθ gSaA

vkÑfr 11.6

vkÑfr 11.5

uksV% o`Ùk osQ O;kid lehdj.k esaaaa rhu vpj gSa tks bl ckr dks n'kkZrs gSafd
o`Ùk dks vf}rh; :i esaaaa Kkr djus osQ fy, de ls de rhu izfrcaèkksa dh
vko';drk gksrh gSA

11.1.3  ijoy; (Parabola)

ijoy;] ry osQ mu lHkh fcUnqvksa P dk leqPp; gS tks ry osQ
,d fuf'pr fcUnq F ,oa ,d fuf'pr ljy js[kk Q ls leku nwjh
ij gSA fuf'pr fcUnq F dks ijoy; dh ukfHk dgrs gSa vkSj fuf'pr
js[kk dks ijoy; dh fu;rk (directrix) dgk tkrk gSA
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ijoy; dk izekf.kd lehdj.k (Standard equations of parabola)

vkÑfr 11-7(a) ls (d) rd ijoy; osQ pkj lEHkkfor :iksa dks n'kkZ;k x;k gSA

vkÑfr 11.7

ukfHkyac thok (Latus rectum) ijoy; dh ukfHk ls tkus okyh vkSj ijoy; osQ v{k osQ yacor
js[kk[kaM ftlosQ vaR; fcanq ijoy; ij gksa] dks ijoy; dh ukfHkyac thok dgrs gSaA (vkÑfr 11-17)

ijoy; ls lEcfUèkr eq[; rF;

ijoy; dk :i y2 = 4ax y2 = – 4ax x2 = 4ay x2 = – 4ay

v{k y = 0 y = 0 x = 0 x = 0

fu;rk x = – a x = a y = – a y = a

'kh"kZ (0, 0) (0, 0) (0, 0) (0, 0)

ukfHk (a, 0) (– a, 0) (0, a) (0, – a)

ukfHkyac thok dh 4a 4a 4a 4a

yEckbZ
ukfHkyac thok dk x = a x = – a y = a y = – a

lehdj.k
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fcUnq dh ukHkh; nwjh (Focal distance of a point)

eku yhft, fd ijoy; dk lehdj.k y2 = 4ax gS vkSj P(x, y) bl ij dksbZ fcUnq gSA fcUnq
P(x, y) ,oa ukfHk (a, 0) osQ chp dh nwjh fcUnq (P) dh ukHkh; nwjh dgykrh gSA

FP = 2 2( )x a y− +

= 2( ) 4x a ax− +

= 2( )x a+

= | x + a |

11.1.4 nh?kZo`Ùk (Ellipse)

,d nh?kZo`Ùk ry osQ mu fcUnqvksa dk leqPp; gS] ftldk ry esaaaa nks fLFkj fcUnqvksa ls nwfj;ksa dk
;ksx vpj gksrk gSA fodYir% nh?kZo`Ùk ry osQ mu lHkh fcUnqvksa dk leqPp; gS ftudh ry osQ
fdlh fLFkj fcanq ls nwjh] ry dh fdlh fLFkj js[kk ls nwjh osQ lkFk] ,d vpj vuqikr (< 1) èkkj.k
djrh gSA fLFkj fcanq dks ukfHk ,oa fLFkj js[kk dks fu;rk] dgrs gSa vpj vuqikr (e < 1) nh?kZo`Ùk
dh mRosaQnzrk dgykrk gSA nh?kZo`Ùk osQ nks ekud lehdj.k bl izdkj gSa%

(i)

2 2

2 2
1

x y

a b
+ = vkSj (ii)

2 2

2 2
1

x y

b a
+ = ,

nksuksa gh lehdj.kksa esaaaa a > b ,oa b2 = a2(1 – e2), e < 1

(i) esaaaa nh?kZ v{k]  x-v{k osQ vuqfn'k gS vkSj y?kq&v{k]  y-v{k osQ vuqfn'k gSA (ii) esaaaa nh?kZ v{k]  y-

v{k osQ vuqfn'k gS ,oa y?kq&v{k] x-v{k osQ vuqfn'k gSA vkÑfr 11.8 (a) vkSj (b)

nh?kZ o`Ùk ls lEcfUèkr eq[; rF;

vko`Qfr 11.8
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nh?kZo`Ùk dk :i
2 2

2 2
1

x y

a b
+ =

2 2

2 2
1

x y

b a
+ =

a > b a > b

nh?kZ v{k dk lehdj.k y = 0 x = 0

nh?kZ v{k dh yEckbZ 2a  2a

y?kq v{k dk lehdj.k x = 0 y = 0

y?kq v{k dh yEckbZ 2b 2b

fu;rk,a x = ± 
a

e
y = ± 

a

e

ukfHkyac thok dk lehdj.k x = ± ae y = ± ae

ukfHkyac thok dh yEckbZ
22b

a

22b

a

osaQnz (0, 0) (0, 0)

ukHkh; nwjh

nh?kZo`Ùk 
2 2

2 2
1

x y

a b
+ = osQ fdlh fcUnq P(x, y) dh ukHkh; nwjh] utnhd okyh ukfHk ls a – e | x|

gS vkSj nwj okyh ukfHk ls a + e | x | gSA

nh?ko`Ùk ij fLFkr fdlh fcanq dh ukHkh; nwjh;ksa dk ;ksx vpj ,oa nh?kZ v{k dh yackbZ osQ leku
gksrk gSA

11.1.5 vfrijoy; (Hyperbola)

,d vfrijoy;] ry osQ mu lHkh fcUnqvksa dk leqPp; gS ftudh ry esaaaa nks fLFkj fcUnqvksa ls nwjh
dk varj vpj gksrk gSA fodYir% vfrijoy; ry osQ mu lHkh fcUnqvksa dk leqPp; gS ftudh
ry osQ fdlh fLFkj fcUnq ls nwjh] ry dh fdlh fLFkj js[kk ls nwjh osQ lkFk] ,d vpj vuqikr
( > 1) curh gSA
fLFkj fcanq dks ukfHk] fLFkj js[kk dks fu;rk ,oa fLFkj vuqikr (e > 1) dks mRosaQnzrk dgrs gSaA
vfrijoy; osQ nks ekud :i gSa]

(i)

2 2

2 2
1

x y

a b
− =      ,oa (ii)

2 2

2 2
1

y x

a b
− =

;gk¡ b2 = a2 (e2 – 1), e > 1.
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vfrijoy; (i) dk vuqizLFk v{k] x-v{k osQ vuqfn'k gS ,oa la;qXeh v{k] y-v{k osQ vuqfn'k gSA
tcfd vfrijoy; (ii) dk vuqizLFk v{k] y-v{k osQ vuqfn'k gS ,oa la;qXeh v{k] x-v{k osQ
vuqfn'k gSA

vkÑfr 11.9

vfrijoy; ls lEcfUèkr eq[; rF;

vfrijoy; dk :i
2 2

2 2
1

x y

a b
− =

2 2

2 2
1

y x

a b
− =

vuqizLFk v{k dk lehdj.k y = 0 x = 0

la;qXeh v{k dk lehdj.k x = 0 y = 0

vuqizLFk v{k dh yEckbZ 2a 2a

ukfHk;ka (± ae, 0) (0, ± ae)

ukfHkyac thok dk lehdj.k x = ± ae y = ± ae

ukfHkyac thok dh yEckbZ
22b

a

22b

a

osQanz (0, 0) (0, 0)
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ukHkh; nwjh

vfrijoy;
2 2

2 2
1

x y

a b
− =  osQ fdlh fcUnq (x, y) dh ukHkh; nwjh] utnhd okyh ukfHk ls e | x | – a

gS vkSj nwjh okyh ukfHk ls e | x | + a gSA

vfrijoy; ij fLFkr fdlh fcUnq dh ukHkh; nwfj;ksa dk vUrj vpj ,oa vuqizLFk v{k dh yEckbZ
osQ leku gksrk gSA

'kkadoksa osQ izkpfyd lehdj.k (Parametric equation of conics)

'kkado izkpfyd lehdj.k

(i) ijoy; : y2 = 4ax x = at2, y = 2at; – ∞ < t < ∞

(ii) nh?kZo`Ùk : 
2 2

2 2
1

x y

a b
+ = x = a cosθ, y = b sinθ; 0 ≤ θ ≤ 2π

(iii) vfrijoy; : 

2 2

2 2
1

x y

a b
− = x = a secθ, y = b tanθ,  tgk¡

;
2 2

π π
− < θ <  

3

2 2

π π
< θ <

11.2  gy fd, gq, mnkgj.k

y?kq mÙkjh; mnkgj.k

mnkgj.k 1  o`Ùk x2 + y2 – 2x + 4y = 8 dh f=kT;k ,oa osaQnz Kkr dhft,A

gy fn, gq, lehdj.k dks (x2 – 2x) + ( y2 + 4y) = 8 osQ :i esaaaa fy[kk tk ldrk gSA
iw.kZ oxZ cukus ij ge
(x2 – 2x + 1) + ( y2 + 4y + 4) = 8 + 1 + 4 vFkok
(x – 1)2 + (y + 2)2 = 13, izkIr djrs gSaA o`Ùk osQ ekud lehdj.k osQ lkFk bldh rqyuk djus ij
ge ns[krs gSa fd o`Ùk dk osaQnz (1] µ2) ,oa f=kT;k 13  gSA

mnkgj.k 2  ;fn x2 = – 8y fdlh ijoy; dk lehdj.k gS] rks ukfHk osQ funsZ'kkad] fu;rk dk
lehdj.k vkSj ukfHkyac thok dh yEckbZ Kkr dhft,A

gy  fn;k gqvk lehdj.k x2 = – 4ay osQ :i dk gS ftlesaaaa a èkukRed gSA

blfy, ijoy; dh ukfHk ½.kkRed y-v{k ij gS vkSj ;g ijoy; uhps dh rjiQ [kqyrk gSA fn,
gq, lehdj.k dks] ekud :i ls rqyuk djus ij ge a = 2 izkIr djrs gSaA
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194    iz'u izn£'kdk

blfy, ukfHk osQ funsZ'kkad (0, –2) gSaA fu;rk dk lehdj.k y = 2 gS ,oa ukfHkyac thok dh yEckbZ
4a vFkkZr~ 8 gSA

mnkgj.k 3 ;fn ,d nh?kZo`Ùk dk lehdj.k 9x2 + 25y2 = 225, gS] rks nh?kZ v{k] y?kq v{k] mRosaQnzrk]
ukfHk;k¡ ,oa 'kh"kZ Kkr dhft,A
gy  225 ls Hkkx djus ij fn, gq, lehdj.k dks ekud :i esaaaa fuEufyf[kr izdkj fy[k ldrs gSa%

2 2

25 9

x y
+  = 1

blls ge a = 5 ,oa b = 3 izkIr djrs gSaA vr% 9 = 25(1 – e2), blfy, e = 
4

5
 D;ksafd x2 dk gj cM+k

gS blfy, nh?kZ v{k] x-v{k osQ vuqfn'k gS ,oa y?kq&v{k] y-v{k osQ vuqfn'k gSA ukfHk;k¡ (4] 0) ,oa
(µ4] 0) gSaA 'kh"kZ (5] 0) ,oa (µ5] 0) gSaA

mnkgj.k 4 ,d ,sls nh?kZo`Ùk dk lehdj.k Kkr dhft, ftldh ukfHk;k¡ (± 5, 0) ij gS vkSj ,d

fu;rk dk lehdj.k x = 
36

5
 gSA

gy  gesaaaa izkIr gS]  ae = 5, 
36

5

a

e
=  ftlls ge a2 = 36 or a = 6 blfy, e = 

5

6

vc b = 
2 25

1 6 1 11
36

a e− = − =  vr% nh?kZo`Ùk dk lehdj.k 
2 2

1
36 11

x y
+ =  gSA

mnkgj.k 5 vfrijoy; 9x2 – 16y2 = 144 osQ fy, 'kh"kZ] ukfHk;ka ,oa mRosaQnzrk Kkr dhft,A

gy  vfrijoy; dk lehdj.k 
2 2

– 1
16 9

x y
=  osQ :i esaaaa fy[kk tk ldrk gSA blfy, a = 4,

b = 3 ,oa  9 = 16 (e2 – 1) ,oa  e2 = 
9 25

1
16 16

+ =  bl izdkj e = 
5

4
 vr% 'kh"kZ] (± a, 0) =

(± 4, 0) ij gS vkSj ukfHk;k¡ (± ae, 0) = (± 5, 0) ij gSaA

mnkgj.k 6  ,d ,sls vfrijoy; dk lehdj.k Kkr dhft, ftlosQ 'kh"kZ (0, ± 6) ij gSa ,oa e = 
5

3
.

gy  D;ksafd 'kh"kZ y-v{k ij gSa (eè; fcUnq ewy fcUnq ij gS) blfy, vfrijoy; dk lehdj.k
2

2 2
1

y x

a b

2

− =  gSA

2025-26



'kaoqQ ifjPNsn    195

D;ksafd 'kh"kZ (0, ± 6) gSa blfy, a = 6, b2 = a2 (e2 – 1) = 36 
25

1 64
9

  
− =  

  
 vr% vfrijoy;

dk vHkh"V lehdj.k 
2 2

1
36 64

y x
− = gS vkSj ukfHk;ka (0, ± ae) = (0, ± 10) gSaA

nh?kZ mÙkjh; mnkgj.k

mnkjg.k 7  fcUnqvksa (20, 3), (19, 8) vkSj (2, –9) ls xqtjus okys o`Ùk dk lehdj.k Kkr dhft,A
o`Ùk dk osaQnz ,oa f=kT;k Hkh Kkr dhft,A

gy  fn, gq, funsZ'kkadksa dks o`Ùk osQ O;kid lehdj.k  x2 + y2 + 2gx + 2fy + c = 0 esaaaa izfrLFkkfir
djus ij ge

40g + 6f + c = – 409

38g + 16 f + c = – 425

4g – 18 f + c = – 85 izkIr djrs gSaA

bu rhu lehdj.kksa ls ge g = – 7, f = – 3 ,oa c = –111 izkIr djrs gSaA

vr% o`Ùk dk lehdj.k
x2 + y2 – 14x – 6y – 111 = 0

vFkok (x – 7)2 + (y – 3)2 = 132 gSA

blfy, o`Ùk dk osaQnz (7] 3) ,oa f=kT;k 13 gSA

mnkgj.k 8 ijoy; y2 = 4ax osQ vUrxZr ,d leckgq f=kHkqt bl izdkj cuk;k tkrk gS fd f=kHkqt
dk ,d 'kh"kZ] ijoy; osQ 'kh"kZ ij gSA f=kHkqt dh Hkqtk dh yEckbZ Kkr dhft,A

gy  tSlk fd vkÑfr esaaaa n'kkZ;k x;k gS] leckgq f=kHkqt dks APQ ls
fufnZ"V fd;k x;k gS ftldh leku Hkqtkvksa dh yEckbZ l gS (eku yhft,)

;gk¡ AP = l blfy, AR = l cos30°

=
3

2
l

lkFk gh PR = l sin 30° = 
2

l
.

vr% 3
,

2 2

l l  

  
  

, ijoy; y2 = 4ax ij fLFkr fcUnq P osQ funsZ'kkad gSA
vkÑfr 11.10

⎛
⎝⎜⎛

⎝⎜
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blfy,
2

4

l
 = 4a 

3

2

l  

  
  

 ⇒ l = 8 a 3

bl izdkj] ijoy;  y2 = 4ax  osQ varxZr cukbZ xbZ leckgq f=kHkqt dh Hkqtk dh vHkh"V

yEckbZ 8 3a  gSA

mnkjg.k 9 ,d ,sls nh?kZo`Ùk dk lehdj.k Kkr dhft, tks fcUnq (–3, 1) ls tkrk gS ,oa mldh

mRosaQnzrk 
2

5
 gSA nh?kZ v{k x-v{k ij gS vkSj osaQnz ewy fcUnq ij gSA

gy  eku yhft, fd fcUnq  (–3, 1) ls xqtjus okys nh?kZo`Ùk dk lehdj.k
2 2

2 2
1

x y

a b
+ = gSA

blfy,]            
2 2

9 1
1

a b
+ = .

vFkok 9b2 + a2 = a2 b2

vFkok 9a2 (12 – e2) + a2 = a2 a2 (1 – e2) (Using b2 = a2 (1 – e2)

vFkok a2 =
32

3

fiQj ls b2 = a2 (1 – e2) = 
32

3
 

2 32
1

5 5

  
− =  

  

vr% nh?kZo`Ùk dk vHkh"V lehdj.k

2 2

32 32

3 5

x y
+  = 1

vFkok 3x2 + 5y2 = 32.

mnkgj.k 10 ,d ,sls vfrijoy; dk lehdj.k Kkr dhft, ftlosQ 'kh"kZ (± 6, 0) ij gS vkSj fdlh
,d fu;rk dk lehdj.k x = 4 gSA
gy  tSlk fd] 'kh"kZ fcUnq  x-v{k ij gSa vkSj mudk eè; fcUnq ewy fcUnq gS] blfy, vfrijoy;

dk lehdj.k  
2 2

2 2
1

x y

a b
− =  osQ :i dk gksuk pkfg,A

;gk¡ b2 = a2 (e2 – 1) 'kh"kZ (± a, 0) gSa ,oa fu;rk,a x = ± 
a

e
 ls izkIr gksrh gSA

⎛
⎝⎜

⎛
⎝⎜

⎛
⎝⎜

⎛
⎝⎜
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bl izdkj  a = 6, 
a

e
 = 4 blfy, 

3

2
e =  ftlls b2 = 36 

9
1

4

  
−  

  
 = 45 izkIr gksrk gSA

ifj.kker% vfrijoy; dk vHkh"V lehdj.k 
2 2

1
36 45

x y
− =  gSA

oLrqfu"B iz'u
mnkgj.k la[;k 11 ls 16 rd izR;sd osQ fy, pkj lEHkkfor fodYi gSa] ftuesaaaa ls ,d lgh gSA
fn, x;s pkj fodYiksa eas ls lgh mÙkj dk p;u dhft,

mnkgj.k 11  ewy fcUnq ls 1 bdkbZ dh nwjh ij izR;sd funsZ'kkad v{k dks Li'kZ djus okys o`Ùk dk
izFke prqFkk±'k esaaaa lehdj.k gS%

(A) x2 + y2 – 2x – 2y + 1= 0 (B) x2 + y2 – 2x – 2y – 1 = 0

(C) x2 + y2  – 2x – 2y = 0 (D) x2 + y2 – 2x + 2y – 1 = 0

gy lgh fodYi (A) gSA D;ksafd fn;k gqvk lehdj.k (x – 1)2 + (y – 1)2 = 1 osQ :i esaaaa fy[kk tk
ldrk gSA ;g lehdj.k ,d ,sls o`Ùk dks fu:fir djrk gS ftldk osaQnz (1] 1) gS] ,oa f=kT;k
1 bZdkbZ gSA ;g o`Ùk nksuksa v{kksa dk ewy fcUnq ls 1 bZdkbZ dh nwjh ij Li'kZ djrk gSA
mnkgj.k 12  js[kkvksa 3x + y = 14 ,oa 2x + 5y = 18 osQ izfrPNsn fcUnq ls tkus okys ml o`r dk
lehdj.k ftldk osaQnz (1]µ2) gSA

(A) x2 + y2 – 2x + 4y – 20 = 0 (B) x2 + y2 – 2x – 4y – 20 = 0

(C) x2 + y2 + 2x – 4y – 20 = 0 (D) x2 + y2 + 2x + 4y – 20 = 0

gy  lgh fodYi (A) gS] 3x + y – 14 = 0 ,oa 2x + 5y – 18 = 0 dk izfrPNsn fcUnq x = 4, y =

2 vFkkZr~ (4, 2) gSA

blfy, o`Ùk dh f=kT;k = 9 16 5+ =

vr% o`Ùk dk lehdj.k
(x – 1)2 + (y + 2)2 = 25

vFkok x2 + y2 – 2x + 4y – 20 = 0 gSA
mnkjg.k 13 ijoy; x2 = 12y osQ 'kh"kZ dks ukfHkyEc
thok osQ vaR; fcUnqvksa ls feykus ij cus f=kHkqt dk
{ks=kiQy gSA
(A)12 oxZ bdkbZ      (C)  18 oxZ bdkbZ
(B)16 oxZ bdkbZ           (D) 24 oxZ bdkbZ
gy lgh fodYi (C) gS] vkÑfr esaaaa OPQ ml
f=kHkqt dks fu:fir djrk gS ftldk {ks=kiQy Kkr
djuk gSA

=
1

2
 PQ × OF = 

1

2
 (12 × 3) = 18  oxZ bdkbZ vkÑfr  11.11

⎛
⎝⎜⎛

⎝⎜
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mnkgj.k 14 ijoy; y2 = 6x osQ 'kh"kZ dks blosQ ,sls fcUnqvksa] ftudk Hkqt (x-funsZ'kkad) 24 gS]
ls feykus ij] izkIr js[kkvksa osQ lehdj.k gSa &

(A) y ± 2x = 0

(B) 2y ± x = 0

(C) x ± 2y = 0

(D) 2x ± y = 0

gy  lgh fodYi (B) gSA eku yhft, ijoy;  y2 = 6x ij
P ,oa Q nks fcUnq gS ftuosQ Hkqt 24 gSa vkSj O dks P ,oa Q

ls feykus ij OP, OQ nks js[kk,¡ gSaA

vr% y2 = 6 × 24 = 144

vFkok y = ± 12.

blfy, P ,oa Q osQ funsZ'kkad Øe'k% (24, 12) ,oa (24, –12) gSaA

vr% y =± 
12

2
24

x y x      vHkh"V js[kk,a gSA

mnkjg.k 15  ,d nh?kZ o`Ùk dk osaQnz ewy fcUnw gS ,oa nh?kZ v{k]  x-v{k ij gS] ;g fcUnqvksa
(–3, 1) ,oa (2, –2) ls tkrk gSA ml nh?kZo`Ùk dk lehdj.k gSa%

(A) 5x2 + 3y2  32 (B) 3x2 + 5y2 = 32

(C) 5x2 – 3y2 = 32 (D) 3x2 + 5y2 + 32 = 0

gy (B) lgh fodYi gSA eku yhft,] nh?kZo`Ùk dk lehdj.k 
2 2

2 2
1

x y

a b
+ =  gSA fn, gq, izfrcaèkksa

osQ vuqlkj]  2 2

9 1
1

a b
+ =   ,oa   2 2

1 1 1

4a b
+ =

buls gesaaaa  a2 = 
32

3
 ,oa  b2 = 

32

5
 izkIr gksrk gSA nh?kZ òÙk dk vHkh"V lehdj.k  3x2 + 5y2 = 32 gSA

mnkjg.k 16  ,d vfrijoy; dk osaQnz ewy fcUnq ij gS ,oa blosQ vuqizLFk v{k tks x-v{k osQ
vuqfn'k gS] dh yEckbZ 7 gSA ;g vfrijoy; fcUnq (5] µ2) ls tkrk gSA vfrijoy; dk lehdj.k gS%

(A)
2 24 196

1
49 51

x y− = (B)
2 249 51

1
4 196

x y− =

(C)
2 24 51

1
49 196

x y− = (D) buesaaaa ls dksbZ ugha

vkÑfr 11.12
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gy  lgh fodYi (C)  gSA eku yhft, 

2 2

2 2
1

x y

a b
− =  vfrijoy; dks fu:fir djrk gSA fn, gq,

izfrcaèkksa osQ vuqlkj vuqizLFk v{k dh yEckbZ vFkkZr~ 2a = 7 ⇒ a = 
7

2
 ;g Hkh fn;k gqvk gS fd

fcUnq (5] µ2) vfrijoy; ij fLFkr gSA blfy, ge

2

4 4
(25) –

49 b
 = 1 izkIr djrs gSaA blls gesaaaa

b2 = 
196

51
 izkIr gksrk gSA vr% vfrijoy; dk lehdj.k

2 24 51

49 196
x y−  = 1 gSA

crkb, mnkjg.k 17 ,oa 18 esaaaa fn, gq, dFku lR; gS vFkok ughaA mÙkj dh iqf"V dhft,A

mnkjg.k 17   ,d o`Ùk ij fdlh Hkh fcanq osQ funsZ'kkad (2 + 4 cosθ, –1 + 4 sinθ) gS] tgk¡ θ izkpy
gSA ml o`Ùk dk lehdj.k (x – 2)2 + (y + 1)2 = 16 gSA

gy  lR;] fn, gq, izfrcaèkksa ls ge
x = 2 + 4 cosθ ⇒ (x – 2) = 4 cosθ

vFkok y = –1 + 4 sinθ ⇒ y + 1 = 4 sinθ. izkIr djrs gSaA oxZ djus ij ,oa tksM+us ij
gesaaaa

(x – 2)2 + (y + 1)2 = 16 izkIr gksrk gSA

mnkgj.k 18 nh gqbZ yEckbZ dh ,d NM+ bl izdkj ?kwerh
gS fd blosQ vfUre Nksj] ijLij yac nks fuf'pr ljy
js[kkvksa ij gh jgrs gSaA NM+ ij fy;k gqvk dksbZ Hkh fcUnq
nh?kZo`Ùk dks n'kkZrk gSA
gy  lR;] eku yhft,] lyk[k ij dksbZ fcanq  P (x, y) bl izdkj
gS fd PA = a  ,oa  PB = b  vkÑfr 11.13.

x = OL = b cosθ

,oa y = PL = a sinθ

buls gesaaaa
2 2

2 2

x y

b a
+  = 1,  izkIr gksrk gS vkSj ;g

,d nh?kZo`Ùk gSA vkÑfr 11.13

2025-26



200    iz'u izn£'kdk

mnkjg.k la[;k 19 ls 23 esa fjDr LFkkuksa dh iwfrZ dhft,%

mnkjg.k 19  fcUnq (2] 2) ij osaQnz ,oa fcUnq (4] 5) ls tkus okys òÙk dk lehdj.k _______ gSA

gy D;ksafd o`Ùk (4] 5) ls tkrk gS vkSj bldk osaQnz (2] 2) gS blfy, bldh f=kT;k

2 2(4 2) (5 2) 13− + − =  gSA vr% vHkh"V mÙkj (x – 2)2 + (y – 2)2 = 13 gSA

mnkjg.k 20  ,d o`Ùk dh f=kT;k 3 bZdkbZ gS vkSj bldk osaQnz js[kk]  y = x – 1 ij fLFkr gSA ;fn
;g o`Ùk fcUnq (7] 3) ls tkrk gS] rks bldk lehdj.k ________ gSA
gy%  eku yhft, o`Ùk dk osaQnz (h, k) gSA rc k = h – 1 blfy, o`Ùk dk lehdj.k
(x – h)2 + [y – (h – 1)]2 = 9 ... (1)

fn;k gqvk gS fd o`Ùk dk osaQnz (7] 3) ls tkrk gS blfy, ge]
(7 – h)2 + (3 – (h – 1))2 = 9

vFkok (7 – h)2 + (4 – h)2 = 9

vFkok h2 – 11h + 28 = 0 izkIr djrs gSaA
vFkok  (h – 7) (h – 4) = 0 ⇒ h = 4 vFkok h = 7

vr% o`Ùk osQ vHkh"V lehdj.k] x2 + y2 – 8x – 6y + 16 = 0

vFkok x2 + y2 – 14x – 12y + 76 = 0

mnkgj.k 21  ,d nh?kZo`Ùk dk v{k] x-v{k osQ vuqfn'k gS vkSj bldk osaQnz ewy fcUnq ij gSA blosQ
ufkHkyac thok dh yEckbZ 10 bdkbZ gSA ;fn ukfHk;ksa osQ chp dh nwjh ¾ y?kq v{k dh yEckbZ] rks
nh?kZo`Ùk dk lehdj.k  ________  gSA

gy  fn;k gqvk gS fd 

22
10

b

a
=  ,oa 2ae = 2b ⇒ b = ae

ge ;g Hkh tkurs gSa fd      b2  =   a2 (1 – e2)

vFkok 2a2e2 = a2 ⇒ e = 
1

2
(b = ae iz;ksx djus ij)

vr% a = b 2

fiQj ls
22b

a
 = 10

vFkok b = 5 2 bl izdkj ge a = 10 izkIr djrs gSaA

vr% nh?kZo`Ùk dk vHkh"V lehdj.k
2 2

100 50

x y
+  = 1 gSA
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mnkgj.k 22  ,d ijoy; dh ukfHk] fcUnq (2] 3) gS ,oa js[kk x – 4y + 3 = 0 mldh fu;rk gSA
ml ijoy; dk lehdj.k _________ gSA

gy  ijoy; dh ifjHkk"kk dk mi;ksx djrs gq, ge

2 2( 2) ( – 3)x y− +  =
4 3

17

x y− +
 izkIr djrs gSaA

17 (x2 + y2 – 4x – 6y + 13) = x2 + 16y2 + 9 – 8xy – 24y + 6x

vFkok 16x2 + y2 + 8xy – 74x – 78y + 212 = 0 izkIr gksrk gSA

mnkjg.k 23  fcUnqvksa (3] 0) ,oa (3 2 , 2) ls tkus okys vfrijoy; 

2 2

2 2
1

x y

a b
− =  dh

mRosaQnzrk _________ gSA

gy  fn;k gqvk gS fd vfrijoy; 

2 2

2 2
1

x y

a b
− =  fcUnqvksa (3] 0) ,oa (3 2, 2) ls tkrk gS

blfy, ge a2 = 9 ,oa b2 = 4 izkIr djrs gSaA
blls gesaaaa b2 = a2 (e2 – 1) vFkok

4 = 9 (e2 – 1)

vFkok e2 =
13

9

vFkok e =
13

3
 izkIr gksrk gSA

11.3   iz'ukoyh

y?kq mÙkjh; iz'u

1. ,d o`Ùk dh f=kT;k a gS vkSj ;g izFke prqFkk±'k esaaaa nksuksa v{kksa dks Li'kZ djrk gS] o`Ùk dk
lehdj.k Kkr dhft,A

2. n'kkZb, fd x = 2

2

1

at

t+
 ,oa 

2

2

(1 )

1

a t
y

t

−
=

+
 }kjk ns; fcUnq (x, y) , t osQ lHkh okLrfod ekuksa

osQ fy, ,d o`Ùk ij fLFkr gS tgk¡ a dksbZ Hkh nh gqbZ okLrfod la[;k gS vkSj –1 <  t < 1.

3. ;fn dksbZ òÙk fcUnqvksa (0] 0)](a, o) ,oa (o, b) ls tkrk gS rks blosQ osaQnz osQ funsZ'kkad Kkr dhft,A
4. ,sls òÙk dk lehdj.k Kkr dhft, tks x-v{k dks Li'kZ djrk gS vkSj ftldk osaQnz (1] 2) gSA
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5. ;fn js[kk,a 3x – 4y + 4 = 0 ,oa 6x – 8y – 7 = 0 ,d o`Ùk dh Li'kZ js[kk,a gSa] rks o`Ùk dh
f=kT;k Kkr dhft,A
[laosQr: nh gqbZ lekarj js[kkvksa osQ chp dh nwjh ls ge o`Ùk dk O;kl izkIr djrs gSa]

6. rhljs prqFkk±'k esaa a a fLFkr ,d ,sls o`Ùk dk lehdj.k Kkr dhft, tks nksuksa v{kksa ,oa js[kk
3x – 4y + 8 = 0 dks Li'kZ djrk gSA
[laosQr: ekuk a o`r dh f=kT;k gS] rc (–a, –a) o`r osQ osaQnz gksaxs vkSj nh xbZ js[kk dh osaQnz
ls yEc nwjh] o`r dh f=kT;k gSA

7. ;fn o`Ùk x2 + y2 – 4x – 6y + 11 = 0 osQ O;kl ,d Nksj (3, 4), ij gS] rks O;kl osQ nwljs
Nksj osQ funsZ'kkad Kkr dhft,A

8. ,d o`Ùk dk osaQnz (1, –2) ij gS vkSj ;g 3x + y = 14, 2x + 5y = 18 ls tkrk gSA o`Ùk dk
lehdj.k Kkr dhft,A

9. ;fn js[kk y = 3  x + k  o`Ùk x2 + y2 = 16 dks Li'kZ djrh gS] rks k dk eku Kkr dhft,A

[laosQr: o`r dh f=kT;k o`r osQ osaQnz ls yEc nwjh osQ cjkcj gSA]
10. o`Ùk x2 + y2 – 6x + 12y + 15 = 0 osQ laosaQnzh ,oa blls nqxus {ks=kiQy osQ o`Ùk dk lehdj.k

Kkr dhft,A
[laosQr: losaQnzh o`rksa osQ osaQnz leku gksrs gSaA]

11. ;fn fdlh nh?kZ o`Ùk dh ukfHkyac thok] y?kq v{k osQ vkèks osQ leku gSa] rks bldh mRosaQnzrk
Kkr dhft,A

12. fn;s x;s nh?kZ o`Ùk 9x2 + 25y2 = 225 dh mRosaQnzrk ,oa ukfHk;ka Kkr dhft,A

13. ;fn fdlh nh?kZo`Ùk dh mRosaQnzrk 
5

8
gS vkSj ukfHk;ksa osQ chp dh nwjh 10 gS] rks nh?kZo`Ùk dh

ukfHkyac thok Kkr dhft,A

14. ,d nh?kZ o`Ùk dh mRosaQnzrk 
2

3
 gS] ukfHkyac thok 5 gS ,oa osaQnz (0 ] 0) gSA nh?kZo`Ùk dk

lehdj.k Kkr dhft,A

15. nh?kZo`Ùk 
2 2

1
36 20

x y
+ =  dh fu;rkvksa osQ chp dh nwjh Kkr dhft,A

16. ijoy; y2 = 8x ij fdlh fcUnq dh ukHkh; nwjh 4 gSA ml fcUnq osQ funsZ'kkad Kkr dhft,A
17. ijoy; y2 = 4ax osQ 'kh"kZ ,oa ijoy; ij fLFkr fdlh fcUnq dks feykus okys js[kk[kaM dh

yEckbZ Kkr dhft,A ;fn js[kk[kaM x-v{k osQ lkFk θ dks.k cukrk gSA
18. ;fn ,d ijoy; dk 'kh"kZ ,oa ukfHk Øe'k% (0] 4) ,oa (0] 2) ij gSa] rks mldk lehdj.k

Kkr dhft,A
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19. ;fn js[kk y = mx + 1 ijoy; y2 = 4x dh Li'kZ js[kk gS] rks m dk eku Kkr dhft,A
[laosQr: ijoy; ,oa js[kk osQ lehdj.k dks gy djus ij gesaaaa ,d f}?kkr lehdj.k izkIr gksrk gS vkSj
Lif'kZrk osQ izfrcaèk dk mi;ksx djus ij m dk eku izkIr gksrk gSA ]

20. ;fn ,d vfrijoy; dh mRosaQnzrk 2  gS vkSj bldh ukfHk;ksa osQ chp dh nwjh 16 gSa] rks

vfrijoy; dk lehdj.k Kkr dhft,A
21. vfrijoy; 9y2 – 4x2 = 36 dh mRosaQnzrk Kkr dhft,A

22. ,d vfrijoy; dh mRosaQnzrk 
3

2
 gS vkSj bldh ukfHk;k¡ (± 2, 0) ij gSa] vfrijoy; dk

lehdj.k Kkr dhft,A

nh?kZ mÙkjh; iz'u (L.A.)

23. ;fn js[kk,a 2x – 3y = 5 ,oa 3x – 4y = 7 fdlh ,sls o`Ùk osQ O;kl gSa ftldk {ks=kiQy 154
oxZ bdkbZ gS] rks o`Ùk dk lehdj.k Kkr dhft,A

24. ,d o`Ùk dk osaQnz ljy js[kk y – 4x + 3 = 0 ij fLFkr gSa vkSj ;g o`Ùk fcUnqvksa(2] 3) ,oa
(4] 5) ls gksdj tkrk gSA o`Ùk dk lehdj.k Kkr dhft,A

25. ,d ,sls o`Ùk dk lehdj.k Kkr dhft, ftldk osaQnz (3] µ1) gS vkSj tks js[kk
2x – 5y + 18 = 0 ls 6 bdkbZ yEch ,d thok dkVrk gSA
[laosQr: o`Ùk dh f=kT;k Kkr djus osQ fy,] osaQnz ls nh gqbZ js[kk ij yac nwjh Kkr dhft,A]

26. 5 lseh f=kT;k okys ,d ,sls o`Ùk dk lehdj.k Kkr dhft, tks ,d nwljs o`Ùk

x2 + y2 – 2x – 4y – 20 = 0 dks (5, 5) ij Li'kZ djrk gSA

27. 3 bdkbZ f=kT;k okyk ,d o`Ùk fcUnq (7] 3) ls tkrk gS vkSj bldk osaQnz js[kk y = x – 1

ij fLFkr gSA o`Ùk dk lehdj.k Kkr dhft,A

28. fuEufyf[kr ijoy;ksa esaaaa ls izR;sd dk lehdj.k Kkr dhft,A

(a) fu;rk x = 0, ukfHk (6, 0) (b) 'kh"kZ (0, 4), ukfHk (0, 2)

(c) ukfHk (–1, –2), fu;rk x – 2y + 3 = 0

29. mu lHkh fcUnqvksa osQ leqPp; dk lehdj.k Kkr dhft,] ftudh fcUnqvksa (3] 0) ,oa
(9] 0) ls nwfj;ksa dk ;ksx 12 gSA

30. mu lHkh fcUnqvksa osQ leqPp; dk lehdj.k Kkr dhft, ftudh fcUnq (0] 4) ls nwjh] js[kk

y = 9 ls nwjh dk 
2

3
 gSA

31. n'kkZb, fd ,sls lHkh fcUnqvksa dk leqPp;] ftudh (4] 0) ,oa (µ4] 0) ls nwjh dk vUrj
gesaa'kk 2 gS] ,d vfrijoy; dks fu:fir djrk gSA
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32. vfrijoy; dk lehdj.k Kkr dhft, ;fn fn;k gqvk gS%

(a) 'kh"kZ (± 5, 0), ukfHk (± 7, 0) (b) 'kh"kZ (0, ± 7), e = 
4

3

(c) ukfHk (0, ± 10 ), fcUnq (2] 3) ls tkrk gSA

oLrqfu"B iz'u

crkb, fd iz'u la[;k 33 ls 40 rd osQ dFkuksa esaaaa ls dkSu&lk dFku lR; gS vkSj dkSu&lk vlR; gS\

33. js[kk x + 3y = 0, o`Ùk x2 + y2 + 6x + 2y = 0 dk O;kl gSA

34. fcUnq (2] µ7) ls o`Ùk  x2 + y2 – 14x – 10y – 151 = 0 dh U;wure nwjh 5 bdkbZ gSA

[laosQr: U;wure nwjh f=kT;k ,oa osaQnz ls fn, gq, fcUnq osQ chp dh nwjh dk varj gS]

35. ;fn js[kk lx + my = 1, o`Ùk x2 + y2 = a2 dh Li'kZ js[kk gS] rks fcUnq (l, m) o`Ùk ij fLFkr gSaA

[laosQr: osaQnz ls js[kk dh nwjh] o`Ùk dh f=kT;k osQ leku gSA]

36. fcUnq (1] 2) o`Ùk x2 + y2 – 2x + 6y + 1 = 0 osQ vUnj fLFkr gSaA

37. js[kk lx + my + n = 0, ijoy; y2 = 4ax dks Li'kZ djsxh ;fn ln = am2.

38. ;fn P nh?kZo`Ùk 
2 2

1
16 25

x y
+ =  ij ,d fcUnq gS tcfd S ,oa S′ nh?kZo`Ùk dh ukfHk;k¡ gS] rks

PS + PS′ = 8.

39. js[kk 2x + 3y = 12 nh?kZo`Ùk 
2 2

2
9 4

x y
+ =  dks fcUnq (3, 2) ij Li'kZ djrh gSA

40. js[kkvksa 3 4 3 0x y k− − =  ,oa 3kx ky+  – 4 3 0=  osQ izfrPNsn fcUnq dk fcUnqiFk

k osQ fofHkUu ekuksa osQ fy, ,d ,slk vfrijoy; gS ftldh mRosaQnzrk 2 gSA
[laosQr : fn, gq, lehdj.kksa esaaaa ls k dks foyqIr dhft,A]

iz'u la[;k 41 ls 46 rd fjDr LFkkuksa dh iwfrZ dhft,%

41. ,d o`Ùk dk osaQnz (3] µ4) gS vkSj ;g js[kk 5x + 12y – 12 = 0 dks Li'kZ djrk gSA o`Ùk
dk lehdj.k _______ gSA

[laosQr: o`r f=kT;k] o`Ùk osQ osaQnz ls Li'kZ js[kk dh yEc nwjh gSA]

42. js[kk,¡ y = x + 2, 3y = 4x vkSj 2y = 3x fdlh f=kHkqt dh Hkqtk,¡ gSaA bl f=kHkqt dks ifjxr
(Circumscribing) djus okyk o`Ùk dk lehdj.k ________________ gSA
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43. ,d varghu jLlh dks nks fiuksa osQ Åij ls fudkydj ,d nh?kZo`Ùk dk fuèkkZj.k fd;k tkrk
gSA ;fn v{kksa dh yEckbZ 6 lseh ,oa 4 lseh gSa] rks jLlh dh yEckbZ ,oa fiuksa osQ chp dh
nwjh ____________gSA

44. ,d nh?kZo`Ùk dh ukfHk;k¡ (0] 1)] (0] µ1) gS vkSj y?kq v{k dh yEckbZ 1 bdkbZ gSA nh?kZ
o`Ùk dk lehdj.k ______________ gSA

45. ,d ijoy; dh ukfHk (µ1] µ2) ij gS vkSj fu;rk x – 2y + 3 = 0 gSA ijoy; dk
lehdj.k ____________ gSA

46. ,d vfrijoy; osQ 'kh"kZ (0, ± 6) ij gSa vkSj mRosaQnzrk 
5

3
 gSA vfr ijoy; dk lehdj.k

,oa ukfHk;ka Øe'k% ______________ ,oa ________________ gSaA

iz'u la[;k 47 ls 59 rd fn, gq, pkj fodYiksa esaaaasa ls lgh mÙkj dk p;u dhft, &

47. fcUnq (1] 2) ij osQfUnzr ,oa fcUnq (4] 6) ls tkus okys o`Ùk dk {ks=kiQy gS%&

(A) 5π (B) 10π (C) 25π (D) buesaaaa ls dksbZ ugha

48. nksuksa v{kksa dks Li'kZ djus okys ,oa fcUnq (3] 6) ls tkus okys o`Ùk dk lehdj.k gS%&

(A) x2 + y2 + 6x + 6y + 3 = 0 (B) x2 + y2 – 6x – 6y – 9 = 0

(C) x2 + y2 – 6x – 6y + 9 = 0 (D) buesa ls dksbZ ugha

49. ;fn ,d o`Ùk ewy fcUnq ,oa fcUnq (2] 3) ls tkrk gS vkSj mldk osaQnz y-v{k ij gS] rks
o`Ùk dk lehdj.k gS%&

(A) x2 + y2 + 13y = 0 (B) 3x2 + 3y2 + 13x + 3 = 0

(C) 6x2 + 6y2 – 13x = 0 (D) x2 + y2 + 13x + 3 = 0

50. ,d o`Ùk dk osaQnz ewy fcUnq ij gS vkSj ;g ,d ,sls leckgq f=kHkqt osQ 'kh"kks± ls tkrk gS
ftldh ekfè;dk dh yEckbZ 3a gSA o`Ùk dk lehdj.k gS&

(A) x2 + y2 = 9a2 (B) x2 + y2 = 16a2

(C) x2 + y2 = 4a2 (D) x2 + y2 = a2

[laosQr: f=kHkqt dk osaQnzd vkSj òÙk dk osaQnz laikrh gSA òÙk dh f=kT;k] ekfè;dk dh yEckbZ dk 
2

3
 xquk gSA]

51. ;fn fdlh ijoy; dh ukfHk (0] µ3) gS vkSj bldh fu;rk y = 3 gS] rks bldk lehdj.k gS%

(A) x2 = –12y (B) x2 = 12y (C) y2 = –12x (D) y2 = 12x
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52. ;fn ijoy; y2 = 4ax, fcUnq (3] 2) ls tkrk gS] rks blosQ ukfHkyac thok dh yEckbZ gS%

(A)
2

3
(B)

4

3
(C)

1

3
(D) 4

53. ;fn ,d ijoy; dk 'kh"kZ] fcUnq (µ3] 0) gS vkSj fu;rk] js[kk x + 5 = 0 gS] rks bldk
lehdj.k gS%

(A) y2 = 8 (x + 3) (B) x2 = 8 (y + 3)

(C) y2 = – 8 (x + 3) (D) y2 = 8 ( x + 5)

54. ,d nh?kZo`Ùk dh ukfHk (1] µ1)] fu;rk x – y – 3 = 0 vkSj mRosaQnzrk 
1

2
 gSA nh?kZo`Ùk dk

lehdj.k gS%

(A) 7x2 + 2xy + 7y2 – 10x + 10y + 7 = 0

(B) 7x2 + 2xy + 7y2 + 7 = 0

(C) 7x2 + 2xy + 7y2 + 10x – 10y – 7 = 0

(D) blesaaaa ls dksbZ ugha

55. nh?kZ o`Ùk 3x2 + y2 = 12 osQ ukfHkyac thok dh yEckbZ gSa%

(A) 4 (B) 3 (C) 8 (D)
4

3

56. ;fn nh?kZo`Ùk 
2 2

2 2
1

x y

a b
+ =  (a < b), dh mRosaQnzrk e gS] rks

(A) b2 = a2 (1 – e2) (B) a2 = b2 (1 – e2)

(C) a2 = b2 (e2 – 1) (D) b2 = a2 (e2 – 1)

57. ,d vfr ijoy; osQ ukfHkyac thok dh yEckbZ 8 bdkbZ gS vkSj bldk la;qXeh v{k ukfHk;ksa
osQ chp dh nwjh osQ vkèks osQ leku gSA ml vfrijoy; dh mRosaQnzrk gS%

(A)
4

3
(B)

4

3
(C)

2

3
             (D)  buesaaaa ls dksbZ ugha gS
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58. ,d vfrijoy; dh ukfHk;ksa osQ chp dh nwjh 16 gS vkSj bldh mRosaQnzrk 2  gSA

vfrijoy; dk lehdj.k gS%

(A) x2 – y2 = 32 (B)

2 2

1
4 9

x y
− = (C) 2x – 3y2 = 7 (D) buesa ls dksbZ ugha

59. ;fn ,d vfrijoy; dh mRosaQnzrk 
3

2
 gS vkSj ukfHk;ka (± 2, 0) ij gSa] rks vfrijoy; dk

lehdj.k gS%

(A)

2 2 4

4 5 9

x y
− = (B)

2 2 4

9 9 9

x y
− =  (C)

2 2

1
4 9

x y
− =  (D) buesaaaa ls dksbZ ugha gS
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12.1 lexz voyksdu (Overview)

12.1.1 funsZ'kkad v{k ,oa funsZ'kkad ry (Coordinate axes and coordinate planes)

eku yhft,  X′OX, Y′OY, Z′OZ rhu ijLij yac js[kk,a gSa tks fcanq O ls bl izdkj tkrh gSa fd
X′OX  ,oa  Y′OY dkxt osQ ry ij fLFkr gSa vkSj Z′OZ dkxt osQ ry ij yac gSA ;s rhu js[kk,a
ledksf.kd v{k dgykrh gSa (js[kk,a  X′OX, Y′OY ,oa Z′OZ Øe'k% x-v{k, y-v{k ,oa z-v{k
dgykrh gSaA) ge bl funsZ'kkad fudk; dks f=kfoeh; varfj{k
vFkok osQoy varfj{k dgrs gSaA

bu rhu v{kksa dks ,d lkFk ;qXe :i essa ysus ij xy, yz ,oa
zx-ryksa vFkkZr~ rhu funsZ'kkad ryksa dks n'kkZrs gSaA izR;sd ry
varfj{k dks nks Hkkxksa esa foHkDr djrk gS vkSj rhu funsZ'kkad ry
,d lkFk feydj varfj{k dks vkB {ks=kksa (Hkkxksa)] vFkkZr (i)

OXYZ (ii) OX′YZ (iii) OXY′Z (iv) OXYZ′ (v)

OXY′Z′ (vi) OX′YZ′ (vii) OX′Y′Z (viii) OX′Y′Z′

(vkÑfr 12-1)] esa ck¡Vrs gSaA ;s vkB Hkkx v"Vka'kd (Octant)

dgykrs gSaA
eku yhft, P ,d ,slk fcanq gS tks funsZ'kkad ry esa ugha

cfYd varfj{k esa fLFkr gSA fcanq P ls funsZ'kkad ryksa yz, zx ,oa
xy osQ lekarj ,sls ry [khafp, tks funsZ'kkad v{kksa dks Øe'k%
fcanqvksa A, B ,oa C ij feysaA
os rhu ry bl izdkj gS%

(i) ADPF || yz-ry (ii)  BDPE || xz-ry        (iii)  CFPE || xy-ry
;s ry ,d ledksf.kd "kV~iQydh; dks n'kkZrs gSa ftlesa ledksf.kd iQyksa osQ rhu ;qXe

(A D P F, O B E C), (B D P E, C F A O) ,oa (A O B D, FPEC) gksrs gSa (vkÑfr 12-2)

12.1.2  varfj{k esa ,d fcanq osQ funsZ'kkad (Coordinate of a point in space)

f=kfoeh; varfj{k esa fdlh LosPN fcanq P osQ funsZ'kkad (x
0
, y

0
, z

0
) gksrs gSa] ;fn

(1) yz-ry osQ lekarj fcanq P ls tkus okyk ry x-v{k dks (x
0
, 0, 0) ij izfrPNsn djrk gSA

vè;k; 12

f=kfoeh; T;kfefr dk ifjp;

vkÑfr 12.1
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(2) zx-ry osQ lekarj fcanq P ls tkus okyk ry y-v{k dks (0, y
0
, 0) ij izfrPNsn djrk gSA

(3) xy-ry osQ lekarj fcanq P ls tkus okyk ry z-v{k dks (0, 0, z
0
) ij izfrPNsn djrk gSA

varfj{k funsZ'kkad (x
0
, y

0
, z

0
), fcanq P osQ dkrhZ; funsZ'kkad vFkok ledksf.kd funsZ'kkad dgykrs gSaA

blosQ vfrfjDr ge dg ldrs gSa fd ry ADPF

( vkÑfr 12.2)  x-v{k ij yac gS vFkok x-v{k ry
ADPF ij yac gS vkSj bl izdkj x-v{k ry
ADPF dh izR;sd js[kk ij yac gSA blfy, PA ,oa
OX ijLij yEc gSaA vr% fcanq A, fcanq P ls x-v{k
ij [khaps x, yac dk ikn fcanq gS vkSj bl ikn fcanq
A dh] fcanq O ls nwjh] fcanq P dk x-funsZ'kkad gSA blh
izdkj ge dg ldrs gSa fd B ,oa C fdUrq P ls
Øe'k% y-v{k ,oa z-v{k ij [khaps x, yacksa osQ ikn
fcanq gSaA bu ikn fcanqvksa B ,oa C dks fcanq O ls nwfj;ka
fcanq P osQ Øe'k% y ,oa z funsZ'kkad gSA
vr% fcanq P osQ funsZ'kkad x, y z fcanq P dh rhu
funsZ'kkad ryksa  yz, zx ,oa xy ls Øe'k% nwfj;ka gSaA

12.1.3 ,d fcanq osQ funsZ'kkadksa osQ fpÉ (Sign of coordinates of a point)

OX, OY, OZ osQ vuqfn'k vFkok lekarj ekih xbZ nwjh èkukRed yh tkrh gS ,oa OX′, OY′, OZ′

osQ vuqfn'k vFkok lekarj ekih xbZ nwjh ½.kkRed yh tkrh gS] rhu ijLij yac funsZ'kkad ry varfj{k
dks vkB Hkkxksa esa foHkDr djrs gSa ftuesa ls izR;sd Hkkx v"Vka'kd (octant) dgykrk gSA fdlh fcanq
osQ funsZ'kkadksa osQ fpÉ ml v"Vka'kd (octant) ij fuHkZj djrs gSa ftlesa og fcanq fLFkr gSA izFke
v"Vka'kd (octant) esa lHkh funsZ'kkad èkukRed gksrs gSa vkSj lkrosa v"Vka'kd (octant) esa lHkh
funsZ'kkad ½.kkRed gksrs gSaA rhljs v"Vka'kd (octant) esa  x, y funsZ'kkad ½.kkRed ,oa  z èkukRed
gksrs gSaA ik¡posa v"Vka'kd (octant) esa x, y èkukRed ,oa z ½.kkRed gksrs gSaA prqFkZ v"Vka'kd
(octant) esa  x, z èkukRed ,oa y ½.kkRed gksrs gSaA NBs v"Vka'kd (octant) esa x, z ½.kkRed ,oa
y èkukRed gksrs gSaA nwljs v"Vka'kd (octant) esa x ½.kkRed ,oa y, z èkukRed gksrs gSaA

v"Vka'kd → I II III IV V VI VII VIII

funsZ'kkad OXYZ OX′YZ OX′Y′Z OXY′Z OXYZ′ OX′YZ′ OX′Y′Z′ OXY′Z′

        ↓

x + – – + + – – +

y + + – – + + – –

z + + + + – – – –

f=kfoeh; T;kfefr dk ifjp;    209

vkÑfr 12.2
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12.1.4 nwjh lw=k (Distance formula)

nks fcanqvksa  P (x
1
, y

1
, z

1
) ,oa Q (x

2
, y

2
, z

2
) osQ chp dh nwjh

2 2 2
2 1 2 1 2 1PQ ) ( ) ( )x x y y z z= − + − + −  ls izkIr gksrh gSA

fcanqvksa (x
1
, y

1
, z

1
) ,oa (x

2
, y

2
, z

2
) ls funsZ'kkad ryksa osQ lekarj [khaps x, ry ,d

"kV~iQydh; dk fuekZ.k djrs gSaA "kV~iQydh; osQ fdukjksa dh yEckbZ x
2
– x

1
, y

2
 – y

1
, z

2
 – z

1
 ,oa

fod.kZ dh yEckbZ  2 2 2
2 1 2 1 2 1( ) ( ) ( )x x y y z z− + − + −  gksrh gSA

12.1.5  foHkktu lw=k (Section formula)

fcanqvksa P(x
1
, y

1
, z

1
) ,oa Q(x

2
, y

2
, z

2
) dks feykus okys js[kk[kaM dks var% vFkok ckár~: m : n osQ

vuqikr esa foHkkftr djus okys fcanq R osQ funsZ'kkad Øe'k%

2 1 2 1 2 1 2 1 2 1 2 1, , , , ,
mx nx my ny mz nz mx nx my ny mz nz

m n m n m n m n m n m n

    + + + − − −

    
+ + + − − −    

,oa  gSaA

fcanqvksa P (x
1
, y

1
, z

1
) ,oa Q (x

2
, y

2
, z

2
) dks feykus okys js[kk[kaM osQ eè; fcanq osQ funsZ'kkad

1 2 1 2 1 2, ,
2 2 2

x x y y z z+ + + 
 
 

 gSaA

,d f=kHkqt ftlosQ 'kh"kZ (x
1
, y

1
, z

1
), (x

2
, y

2
, z

2
) ,oa  x

3
, y

3
, z

3 
ij gSa] osQ osQUnzd osQ funsZ'kkad

1 2 3 1 2 3 1 2 3, ,
3 3 3

x x x y y y z z z+ + + + + + 
 
 

 gSaA

12.2 gy fd, gq, mnkgj.k
y?kq mÙkjh; mnkgj.k
mnkgj.k 1  fcanq (i) (2, 3, 4)  (ii) (–2, –2, 3) dk
varfj{k esa LFkku fuèkkZfjr (locate) dhft,A
gy

(i) fcanq (2, 3, 4) dks varfj{k esa LFkku fuèkkZfjr
(locate) djus osQ fy, ge fcanq O ls x-

v{k dh èkukRed fn'kk osQ vuqfn'k 2 bdkbZ
vkxs c<+rs gS a eku yhft, ;g fcanq
A(2, O, O) gSA bl fcanq A ls y-v{k dh
èkukRed fn'kk osQ lekarj 3 bdkbZ dh nwjh
r; dhft,A eku yhft, ;g fcan q vkÑfr 12.3

 
 
 

 
 
 
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B(2, 3, 0) gSA bl fcanq B ls z-v{k dh èkukRed fn'kk osQ vuqfn'k 4 bZdkbZ dh nwjh r;
dhft,A eku yhft, ;g fcanq P(2, 3, 4) gSA

 (ii) ewy fcanq ls x-v{k dh ½.kkRed fn'kk osQ vuqfn'k 2 bdkbZ dh nwjh r; dhft,A eku yhft,
;g fcanq A(–2, 0, 0) gSA bl fcanq A ls y-v{k dh ½.kkRed fn'kk osQ lekarj 2 bdkbZ nwjh r;
dhft,A eku yhft, ;g fcanq (–2, –2, 0), fcanq B ls z-v{k dh èkukRed fn'kk osQ lekarj 3 bdkbZ
nwjh r; dhft,A ;g gekjk vHkh"V fcanq Q (–2, –2, 3) gS (vkÑfr 12.4)

vkÑfr 12.4

mnkgj.k 2  fuEufyf[kr ryksa dk js[kkfp=k cukbZ, (i) x = 1  (ii)  y = 3 (iii)  z = 3

gy
(i) ry dk lehdj.k x = 0, yz ry dks fu:fir djrk gS vkSj ry dk lehdj.k x = 1, yz  ry

osQ lekarj ,d ,sls ry dks fu:fir djrk gS tks yz ry ls Åij dh rjiQ 1 bdkbZ dh
nwjh ij gSA vc ge yz ry osQ lekarj] Åij dh rjiQ ,d bdkbZ dh nwjh ij ,d vU; ry
[khaprs gSaA (vkÑfr 12-5 (a))

(ii) ry dk lehdj.k y = 0, xz  ry dks fu:fir djrk gS vkSj ry dk lehdj.k y = 3, ,d
,sls ry dks fu:fir djrk gS tks xz ry osQ lekarj gS vkSj xz ry ls Åij dh rjiQ 3
bdkbZ dh nwjh ij fLFkr gS (vkÑfr 12-5 (b))

(iii) ry dk lehdj.k z = 0, xy  ry dks fu:fir djrk gS vkSj z = 3, xy ry osQ lekarj Åij
dh fn'kk esa 3 bZdkbZ dh nwjh ij ,d vU; ry dks fu:fir djrk gSA (vkÑfr 12-5 (c))

(a) (b) (c)

vkÑfr 12.5
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mnkgj.k 3  eku yhft, fcanq P (3, 4, 5) ls x, y ,oa z v{k ij [khaps x, yacksa osQ ikn fcanq Øe'k%
L, M ,oa N gSaA L, M ,oa N osQ funsZ'kkad Kkr dhft,A

gy  D;ksafd fcanq L, fcanq P ls x-v{k ij [khaps x, yac dk ikn fcanq gS blfy, blosQ y ,oa z

funsZ'kkad 'kwU; gSaA vr% L osQ funsZ'kkad (3] 0] 0) gSaA blh izdkj M ,oa N osQ funsZ'kkad
(0] 4] 0) ,oa (0] 0] 5) gSaA

mnkgj.k 4  eku yhft, L, M, N fdlh fcanq P(3, 4, 5)

ls Øe'k% xy, yz ,oa zx ryksa ij [khaps x, yac&[kaMksa osQ
ikn fcanq gSaA L, M ,oa N osQ funsZ'kkad D;k gSa\

gy  D;ksafd L fcanq P ls xy ry ij [khaps x, yac[kaM dk
ikn fcanq gS vkSj xy  ry ij z funsZ'kkad 'kwU; gS] blfy, L
osQ funsZ'kkad (3] 4] 0) gSaA blh izdkj ge M (0, 4, 5) ,o
N (3, 0, 5) Kkr dj ldrs gSaA

mnkgj.k 5  eku yhft, L, M, N fdlh fcanq P(3, 4, 5)

ls Øe'k% xy,  yz ,oa zx ryksa ij [khaps x, yac[kaMksa osQ
ikn fcanq gSA bu fcanqvksa L, M, N dk fcanq P ls nwfj;ka Kkr
dhft,A

gy D;ksafd L fcanq P ls xy ry ij [khaps x, yac[kaM
dk ikn fcanq gSA blfy, fcanq osQ funs Z'kk ad
(3] 4] 0) gSA fcanq (3] 4] 5) ,oa fcanq (3] 4] 0)
osQ chp dh nwjh 5 bdkbZ gSA blh izdkj ge yz ,oa zx

ry ij [khaps x, yac[kaMksa dh yEckbZ Kkr dj ldrs
gSa tks Øe'k% 3 bdkbZ ,oa 4 bdkbZ gSA

mnkgj.k 6 nwjh lw=k dk mi;ksx djrs gq, n'kkZb, fd
fc a n q  P (2, 4, 6), Q (– 2, – 2, – 2) ,o a
R (6, 10, 14) lajs[k gSaA

gy  rhu fcanq lajs[k gksrs gSa ;fn nks nwfj;ksa dk ;ksx rhljh nwjh osQ leku gSA

PQ = 2 2 2(–2 – 2) (–2 – 4) (–2 – 6) 16 36 64 116 2 29+ + = + + = =

QR = 2 2 2(6 2) (10 2) (14 2) 64 144 256 464 4 29+ + + + + = + + = =

PR = 2 2 2(6 2) (10 4) (14 – 6)− + − +  =  16 36 64+ +  = 116  = 2 29

D;ksafd QR = PQ + PR blfy, fn, gq, fcanq lajs[k gSaA

vkÑfr  12.6

vkÑfr  12.7
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mnkjg.k 7 pkj fcanqvksa O (0, 0, 0), A (l, 0, 0), B (0, m, 0) ,oa C (0, 0, n) ls lenwjLFk ,d fcanq
osQ funsZ'kkad Kkr dhft,A

gy  eku yhft, P (x, y, z) okafNr fcanq gSA rc OP = PA = PB = PC

vc] OP = PA ⇒OP2 = PA2  ⇒ x2 + y2 + z2 = (x – l)2 + (y  – 0)2 + (z – 0)2  ⇒ x  = 
2

l

blh izdkj] OP = PB ⇒ y = 
2

m
 vkSj OP = PC ⇒ z = 

2

n

vr% okafNr fcanq osQ funsZ'kkad (
2

l
, 

2

m
, 

2

n
) gSaA

mnkgj.k 8  fcanqvksa A (3, 2, 2) rFkk B (5, 5, 4) ls lenwjLFk] x-v{k ij fLFkr ,d fcanq Kkr
dhft,A

gy  x-v{k ij fcanq P (x, 0, 0) osQ :i dk gksxkA D;ksafd fcanq A rFkk B fcanq P ls lenwjLFk gSa]
blfy, PA2 = PB2  vFkkZr~
(x – 3)2 + ( 0 – 2)2 + (0 – 2)2 = (x – 5)2 + (0 – 5)2 + (0 – 4)2

  ⇒ 4x = 25 + 25 + 16 – 17  vFkkZr~  x = 
49

4
.

vr% A rFkk B ls lenwjLFk]  x-v{k ij fLFkr fcanq (
49

4
, 0, 0) gSA

mnkgj.k 9  y-v{k ij ,d ,slk fcanq Kkr dhft, tks fcanq (1] 2] 3) ls 10  dh nwjh ij gSA

gy  eku yhft, y-v{k ij P dksbZ fcanq gSaA blfy, ;g P(0, y, 0) osQ :i esa gSA

fcanq (1, 2, 3), fcanq P(0, y, 0) ls 10  dh nwjh ij gSA

blfy,  2 2 2(1 0) (2 ) (3 0) 10y− + − + − =

⇒    y2 – 4y + 4 = 0  ⇒ (y – 2)2 = 0 ⇒ y = 2

vr%  (0, 2, 0) vHkh"V fcanq gSA

mnkgj.k 10 ;fn fcanqvksa (2] 3] 5) ,oa (5] 9] 7) ls funsZ'kkad v{kksa osQ lekarj [khaps x, ryksa
ls ,d "kV~iQydh; cuk;k x;k gS] rks ml "kV~iQydh; osQ fdukjksa ,oa fod.kZ dh yEckbZ Kkr
dhft,A

gy  "kV~iQydh; osQ fdukjksa dh yEckbZ 5 – 2, 9 – 3, 7 – 5 vFkkZr~ 3, 6, 2 gSaA

fod.kZ dh yEckbZ 2 2 23 6 2+ + = 7 bdkbZ gSA
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mnkgj.k 11  n'kkZb, fd fcanq (0, 7, 10), (–1, 6, 6) ,oa (– 4, 9, 6) ,d lef}ckgq ledks.k f=kHkqt
cukrs gSaA
gy  eku yhft, fn, gq, rhu fcanq P (0, 7, 10), Q (–1, 6, 6) ,oa R (– 4, 9, 6) gSaA

;gka PQ = 1 1 16 3 2+ + =

QR = 9 9 0 3 2+ + =

PR = 16 4 16+ +  = 6

vc PQ2 + QR2 = 2 2(3 2) (3 2)+ = 18 + 18 = 36 = (PR)2

blfy, ∆ PQR ,d ledks.k f=kHkqt gSA lkFk gh] PQ = QR vr% ∆ PQR lef}ckgq gSA

mnkgj.k 12  n'kkZb, fd fcanq (5, –1, 1), (7, – 4, 7), (1 – 6, 10) ,oa (–1, – 3, 4) ,d le prqHkqZt
osQ 'kh"kZ gSaA

gy   eku yhft, A (5, – 1, 1), B (7, – 4, 7), C(1, – 6, 10) ,oa D (– 1, – 3, 4), fdlh prqHkqZt
osQ pkj 'kh"kZ gSaA

 AB = 4 9 36+ +  = 7 , BC = 36 4 9+ +  = 7, CD = 4 9 36+ +  = 7,

DA = 23 4 9+ +  = 7

è;ku nhft, fd AB = BC = CD = DA ) ABCD ,d leprqHkZqt gSA

mnkjg.k 13  Kkr dhft, fd fcanqvksa (2, 4, 5) ,oa (3, 5, – 4) dks feykus okys js[kk[kaM dks
xz-ry fdl vuqikr esa ck¡Vrk gSA

gy  eku yhft, xz ry] fcanqvksa P (2, 4, 5) ,oa Q (3, 5, – 4) dks feykus okys js[kk[kaM dks
k : 1 osQ vuqikr esa fcanq R(x, y, z) foHkkftr djrk gSA

3 2

1

k
x

k

+
=

+
, 

5 4

1

k
y

k

+
=

+
, 

4 5

1

k
z

k

− +
=

+

D;ksafd fcanq R, x, y ry esa fLFkr gSa blfy, bldk y-funsZ'kkad 'kwU; gksuk pkfg,

vFkkZr~
5 4

1

k

k

+

+
 = 0 ⇒ k = 

4

5
−

vr% vHkh"V vuqikr µ4% 5 gS vFkkZr~ ry fn, gq, js[kk[kaM dks 4 % 5 osQ vuqikr esa cká foHkkftr
djrk gSA
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mnkgj.k 14  ,d fcanq P, fcanq A (– 2, 0, 6) ls fcanq B (10, – 6, – 12) osQ chp jkLrs osQ 
5

6
osa Hkkx

ij fLFkr gSA fcanq P osQ funsZ'kkad Kkr dhft,A

gy  eku yhft, P (x, y, z) okafNr fcanq gSa vFkkZr~ P, AB dks 5 : 1 osQ vuqikr esa foHkkftr djrk
gSA blfy,

 P (x, y, z) 
5 10 1 –2 5 – 6 1 0 5 12 1 6

, ,
5 1 5 1 5 1

× + × × + × ×− + × 
= 

+ + + 
 = (8, – 5, – 9)

mnkgj.k 15  ,d ledksf.kd "kV~iQydh; osQ 'kh"kZ ,oa fdukjk Kkr dhft, ;fn mldk ,d 'kh"kZ
(3] 5] 6) izFke v"Vka'kd esa gS] ,d 'kh"kZ ewy fcanq ij gS vkSj mlosQ fdukjs x, y ,oa z v{kksa osQ
vuqfn'k gSaA

gy%  "kV~iQydh; osQ N% ry
fuEu izdkj gSa&
ry OABC, xy-ry esa fLFkr
gSA bl ry esa fLFkr izR;sd
fcanq dk z funsZ'kkad 'kwU; gSA
bl ry esa xy dk lehdj.k
z = 0, ry PDEF, xy ry osQ
lekarj ,oa Åij dh rjiQ 6
bZdkbZ dh nwjh ij fLFkr gSA bl
ry dk lehdj.k z = 6 gSA
ry ABPF, ry x = 3 dk
fu:fir djrk gSA ry OCDE,

yz-ry esa fLFkr gS vkSj bl
ry dk lehdj.k x = 0 gSA
ry AOEF, xz ry esa fLFkr
gSA bl ry eas fLFkr izR;sd fcanq
dk y-funsZ'kkad 'kwU; gSA blfy,
bl ry dk lehdj.k y = 0 gSA
ry BCDP, ry AOEF osQ lekarj y = 5 dh nwjh ij gSA
fdukjk OA, x-v{k ij fLFkr gS x-v{k dk lehdj.k y = 0 ,oa z = 0 gSA
fdukjk OC ,oa OE Øe'k% y-v{k ,oa z-v{k ij fLFkr gSaA y-v{k osQ lehdj.k z = 0, x = 0 gSA z-v{k

vkÑfr 12.8
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dk lehdj.k x = 0,  y = 0 gSA fcanq P (3, 5, 6) dh x-v{k ls yacor~ nwjh 2 25 6+  = 61gSA fcanq P

(3, 5, 6) dh y-v{k ,oa z-v{k ls nwfj;k¡ Øe'k% 2 23 6+ = 45  ,oa 2 23 5+ = 34  gSaA fcanq P

(3, 5, 6) ls funsZ'kkad v{kksa ij [khaps x, yEcksa osQ ikn fcanqvksa osQ funsZ'kkad A, C ,oa  E gSA fcanq
P(3, 5, 6) ls funsZ'kkad ryksa xy, yz ,oa zx ij [khaps x, yacksa osQ ikn fcanqvksa osQ funsZ'kkad Øe'k%
(3, 5, 0), (0, 5, 6) ,oa (3, 0, 6) gSA ge ;g Hkh ns[krs gSa fd fcanq P dh ryksa xy, yz ,oa zx ls yacor~
nwfj;k¡ Øe'k% 6] 5 ,oa 3 gSaA

mnkgj.k 16  eku yhft, rhu fcanq  A (3, 2, 0), B (5, 3, 2) ,oa C (– 9, 6, – 3), ,d f=kHkqt cukrs gSaA
∠ BAC dk dks.k lef}Hkktd AD, Hkqtk BC dks D ij feyrk gSA fcanq D osQ funsZ'kkad Kkr dhft,A
gy  è;ku nhft,%

2 2 2AB (5 – 3) (3 2) (2 0) 4 1 4= + − + − = + +  = 3

2 2 2AC (–9 –3) (6 2) ( 3 0) 144 16 9= + − + − − = + +  = 13

D;ksafd AD, ∠ BAC dk dks.k lef}Hkktd gS blfy, ge  
BD AB

DC AC
= = 

3

13
 izkIr djrs gSaA

vFkkZr~ fcanq D, BC dks 3 : 13 osQ vuqikr esa foHkkftr djrk gSA bl izdkj D osQ funsZ'kkad

3( 9) 13(5) 3(6) 13(3) 3( 3) 13(2) 19 57 17
, , , ,

3 13 3 13 3 13 8 16 16

− + + − +   
=   

+ + +   
 gSaA

mnkgj.k 17  yz-ry esa ,d ,slk fcanq Kkr dhft,] tks rhu fcanqvksa A (2, 0 3)  B (0, 3, 2) ,oa
C (0, 0, 1) ls lenwjLFk gSA
gy  D;ksafd yz ry esa fLFkr fdlh Hkh fcanq dk x-funsZ'kkad 'kwU; gSA blfy, P (0, y, z), yz-ry esa
,d fcanq gSa vkSj PA = PB = PC

PA = PB ⇒ (0 – 2)2 + (y – 0)2 + (z – 3)2 = (0 – 0)2 + (y – 3)2 + (z – 2)2

vFkkZr~ z – 3y = 0 (1)

,oa  PB = PC  ⇒ y2 + 9 – 6y + z2 + 4 – 4z = y2 + z2 + 1 – 2z

vFkkZr~ 3y + z = 6 (2)

lehdj.k (1) rFkk (2) dks gy djus ij
ge y = 1, z = 3 izkIr djrs gSaA blfy, fcanq P osQ funsZ'kkad (0, 1, 3) gSaA

oLrqfu"B iz'u
mnkgj.k la[;k 18 ls 23 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u
dhft,%  (M.C.Q)
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mnkgj.k 18  fcanq P (3, 4, 5) ls y-v{k ij [khaps x, yac dh yEckbZ gS%

(A) 10 (B) 34 (C)  113 (D) 5 2

gy  eku yhft, fcanq  P ls y-v{k ij [khaps x, yEc dk ikn fcanq l gS blfy, blosQ x ,oa z

funsZ'kkad 'kwU; gSa vFkkZr~ (0, 4, 0) blfy, fcanqvksa (0, 4, 0) ,oa (3, 4, 5) osQ chp dh nwjh 9 25+

vFkkZr~ 34  gSA

mnkgj.k 19  fcanq P (6, 7, 8) dh xy-ry ls yEcor~ nwjh gS%
(A) 8 (B) 7 (C) 6 (D) buesa ls dksbZ ugha gSA

gy   eku yhft, fcanq P(6, 7, 8) ls xy ry ij [khaps x, yac dk ikn fcanq  L gS vkSj bl ikn
fcanq L dh P ls nwjh] P osQ Z  funsZ'kkad osQ leku gSA vFkkZr~ 8 bZdkbZ gSA

mnkgj.k 20  fcanq P (6, 7, 8) ls xy-ry ij [khaps x, yac dk ikn fcanq L gSA fcanq L osQ funsZ'kkad gS%
(A) (6, 0, 0) (B) (6, 7, 0) (C) (6, 0, 8) (D) buesa ls dksbZ

gy  D;ksafd fcanq L, fcanq P ls xy-ry ij [khaps x, yac dk ikn fcanq gS vkSj xy-ry esa z funsZ'kkad
'kwU; gSA blfy, L osQ funsZ'kkad (6] 7] 0) gSaA

mnkgj.k 21  fdlh fcanq (6] 7] 8) ls x-v{k ij [khaps x, yac dk ikn fcanq L gSA L osQ funsZ'kkad gSa%
(A) (6, 0, 0) (B) (0, 7, 0) (C) (0, 0, 8) (D) dksbZ ugha

gy  D;ksafd fcanq L, fcanqvksa ls P ls x-v{k ij [khaps x, yac dk ikn fcanq gS vkSj  y ,oa z-funsZ'kkad
'kwU; gSaA vr% L osQ funsZ'kkad (6, 0, 0) gSaA

mnkgj.k 22  ,d fcanq] ftlosQ fy, y = 0, z = 0, dk fcanq iFk gS%
(A) x-v{k dk lehdj.k (B) y-v{k dk lehdj.k

         (C)   z-v{k dk lehdj.k         (D)  buesa ls dksbZ ugha
gy  ftl fcanq osQ fy, y = 0, z = 0 mldk fcanqiFk x-v{k gS D;ksafd x-v{k ij y ,oa z nksuksa 'kwU;
gksrs gSaA

mnkgj.k 23  fcanq L, fcanq P (3, 4, 5) ls xz ry ij [khaps x, yac dk ikn fcanq gSA fcanq L osQ
funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 5) (C) (3, 0, 5) (D) (3, 4, 0)

gy  D;ksafd L, fcanq P (3, 4, 5) ls xz-ry ij Mkysa x, yac dk ikn fcanq gS vkSj xz ry esa fLFkr
lHkh fcanqvksa dk y funsZ'kkad 'kwU; gSA blfy, yac osQ ikn fcanq osQ funsZ'kkad (3] 0] 5) gSA
mnkgj.k la[;k 24 ls 28 esa fjDr LFkkuksa dh iwfrZ dhft,%

mnkgj.k 24  ,d js[kk xy ry osQ lekarj gS] ;fn js[kk ij fLFkr lHkh fcanqvksa osQ 
_________

leku gSA
gy  xy ry osQ lekarj js[kk ij lHkh fcanqvksa osQ z funsZ'kkad leku gksrs gSaA
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mnkgj.k 25   lehdj.k x = b 
______

  ry osQ lekarj ,d ry dks fu:fir djrk gSA
gy  D;ksafd x = 0, yz ry dks fu:fir djrk gS blfy, x = b, yz ry osQ lekarj ewyfcanq ls b

bdkbZ dh nwjh ij ,d vU; ry dks fu:fir djrk gSA

mnkgj.k 26  y-v{k ls fcanq P (3, 5, 6) dh yacor~ nwjh 
______

 gSA
gy  D;ksafd M, fcanq P ls y-v{k ij Mkys x, yac dk ikn fcanq gSA blfy, blosQ x ,oa z funsZ'kkad

'kwU; gSaA  M osQ funsZ'kkad (0, 5, 0) gSaA P dh y-v{k ls yacor nwjh 2 23 6+ = 45  gSA

mnkgj.k 27  L, fcanq P (3, 4, 5) ls zx ry ij [khaps x, yac dk ikn fcanq gSA L osQ funsZ'kkad
______

 gSaA

gy  D;ksafd] L fcanq P ls zx-ry ij cuk, x, yac dk ikn fcanq gS vkSj zx ry esa izR;sd fcanq dk
y funsZ'kkad 'kwU; gSA vr% L osQ funsZ'kkad (3] 0] 5) gSaA

mnkgj.k 28  fcanq P (a, b, c) ls z-v{k ij cuk, x, yac osQ ikn fcanq dh P ls nwjh 
______

 gSA

gy  P (a, b, c) ls z-v{k ij cuk, x, yac osQ funsZ'kkad  (0, 0, c ) blfy, fcanq P (a, b, c) ,oa

fcanq (0, 0, c) osQ chp dh nwjh 2 2
a b+  gSA

crkb, fd mnkgj.k la[;k 29 ls 36 rd osQ dFku lR; gS vFkok vlR; gS&

mnkgj.k 29  y-v{k ,oa  z-v{k la;qDr :i ls ,d ry dk fuèkkZj.k djrs gSa ftls yz ry dgk
tkrk gSA

mnkgj.k  lR;

mnkjg.k 30   fcanq (4, 5, – 6) NBs v"Vka'kd esa LFkr gSaA

gy   vlR;] fcanq (4, 5, – 6) 5osa v"Vka'kd esa gSA

mnkgj.k 31   x-v{k] nks ryksa xy-ry ,oa xz ry dk izfrPNsnu gSA

gy  lR;

mnkgj.k 32  rhu ijLij yac ry varfj{k dks vkB v"Vka'kd esa foHkkftr djrs gSaA

gy  lR;

mnkgj.k 33  ry dk lehdj.k z = 6 ,d ,sls ry dks fu:fir djrk gS tks  xy-ry osQ lekarj
gS vkSj ftldk z var%[kaM 6 bdkbZ gSA

gy  lR;

mnkgj.k 34   ry dk lehdj.k x = 0, yz-dks fu:fir djrk gSA

gy   lR;
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mnkgj.k 35  x-v{k dk fcanq] ftldk x-funsZ'kkad x
0 
 gS] dks (x

0
, 0, 0) osQ :i esa fy[kk tkrk gSA

gy  lR;

mnkgj.k 36  x = x
0 
, yz-ry osQ lekarj ,d ry dks fu:fir djrk gSA

gy   lR;

mnkgj. 37  LrEHk  C
1
 osQ vUrxZr fn, iz'uksa esa ls izR;sd dks] LrEHk C

2 
osQ vUrxZr fn, x, lgh

mÙkj ls feyku dhft,A

LrEHk C
1

LrEHk C
2

(a) ;fn ,d f=kHkqt dk osQUnzd ewy (i) lekarj prqHkqZt
fcanq ij gS vkSj nks 'kh"kZ (3, – 5, 7)

,oa (–1, 7, – 6) gSa] rks rhljk 'kh"kZ gS%

(b) ;fn fdlh f=kHkqt dh Hkqtkvksa osQ eè; (ii) (–2, –2, –1)

fcanq (1, 2, – 3), (3, 0, 1) ,oa (–1, 1, – 4)

gSa rks mldk osQUnzd gSa%

(c) fcanq (3, – 1, – 1), (5, – 4, 0), (iii) lef}ckgq ledks.k f=kHkqt

(2, 3, – 2) ,oa (0, 6, – 3) fdlosQ

'kh"kZ gSa\

(d) fcanq A(1, –1, 3), B (2, – 4, 5) ,oa (iv) (1, 1, – 2)

C (5, – 13, 11) gSa%

(e) fcanq A (2, 4, 3), B (4, 1, 9) ,oa (v) lajs[k

C (10, – 1, 6) fdlosQ 'kh"kZ gSa\

gy  (a) eku yhft, A (3, – 5, 7), B (– 1, 7, – 6), C (x, y, z) ,sls f=kHkqt ABC osQ 'kh"kZ gSa]
ftldk osQUnzd (0,0,0) gSA

blfy, (0, 0, 0) = 
3 1 5 7 7 6

, ,
3 3 3

x y z− + − + + − + 
 
 

⇒ 
2

0
3

x +
= , 

2
0

3

y +
= , 

1
0

3

z +
= .

vr% x = – 2, y = – 2 ,oa z = – 1 blfy, (a) ↔ (ii)

(b) eku yhft, ABC ,d f=kHkqt gS vkSj  DEF Øe'k% BC, CA ,oa AB osQ eè; fcanq gSaA ge tkurs
gSa fd f=kHkqt ABC dk osQanzd ¾ f=kHkqt DEF dk osQanzd
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∆ dk osQUnzd 
1 3 1 2 0 1 3 1 4

, ,
3 3 3

+ − + + − + − 
 
 

 vFkkZr~ (1, 1, – 2) gSA

vr% (b) ↔ (iv)

(c) fod.kZ AC dk eè; fcanq 
3 2 1 3 –1– 2

, ,
2 2 2

+ − + 
 
 

 vFkkZr~ 
5 3

,1,
2 2

− 
 
 

 gSA

fod.kZ BD dk eè; fcanq 
5 0 4 6 0 3

, ,
2 2 2

+ − + − 
 
 

 vFkkZr~  
5 3

,1,
2 2

− 
 
 

 gSA

lekarj prqHkqZt osQ fod.kZ ,d nwljs dks cjkcj Hkkxksa esa ckaVrs gSaA blfy, (c) ↔ (i)

(d) 2 2 2AB (2 1) ( 4 1) (5 3) 14= − + − + + − =

2 2 2BC (5 2) ( 13 4) (11 5) 3 14= − + − + + − =

2 2 2AC (5 1) ( 13 1) (11 3) 4 14= − + − + + − =

vc AB BC AC+ =  vr% fcanq A, B, C lajs[k gSA blfy, (d)  ↔ (v)

(e) AB = 4 9 36 7+ + =

BC = 36 4 9 7+ + =

CA = 64 25 9 7 2+ + =

vc AB2 +BC2 = AC2  bl izdkj ABC ,d lef}ckgq ledks.k f=kHkqt gSA vr% (e)  ↔ (iii)

12.3   iz'ukoyh

y?kq mÙkjh; iz'u

1. fuEufyf[kr fcanqvksa dk LFkku fuèkkZfjr (Locate) dhft,%
(i) (1, – 1, 3), (ii) (– 1, 2, 4)

(iii) (– 2, – 4, –7)               (iv) (– 4, 2, – 5).

2. fuEufyf[kr fcanqvksa esa ls izR;sd osQ fy, ml v"Vka'k (octane) dk uke fyf[k, ftlesa og
fcanq fLFkr gS%
(i) (1, 2, 3), (ii) (4, – 2, 3), (iii) (4, –2, –5) (iv) (4, 2, –5)

(v) (– 4, 2, 5) (vi) (–3, –1, 6) (vii) (2, – 4, – 7) (viii) (– 4, 2, – 5).
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3. ,d fcanq P ls x, y ,oa z v{k ij cuk, x, yacksa osQ ikn fcanq Øe'k% A, B, C gSaA
fuEufyf[kr esa ls izR;sd osQ fy, A, B, C osQ funsZ'kkad Kkr dhft,A
(i) (3, 4, 2) (ii) (–5, 3, 7) (iii) (4, – 3, – 5)

4. ,d fcanq P ls xy, yz ,oa zx ry ij cuk, x, yacksa osQ ikn fcanq Øe'k% A, B ,oa C gSaA
fuEufyf[kr esa ls izR;sd osQ fy, A, B, C osQ funsZ'kkad Kkr dhft, tgk¡ fcanq P gSµ
(i) (3, 4, 5) (ii) (–5, 3, 7) (iii) (4, – 3, – 5).

5. fcanq] (2, 0, 0) ,oa (–3, 0, 0) ,d nwljs ls fdruh nwjh ij gSa\

6. ewy fcanq ls fcanq (6, 6, 7) rd dh nwjh Kkr dhft,A

7. n'kkZb, fd ;fn  x2 + y2 = 1, rks fcanq (x, y, 2 21 x y− − ) ewy fcanq ls 1 bdkbZ dh nwjh

ij gSA

8. n'kkZb, fd fcanq  A (1, – 1, 3), B (2, – 4, 5) ,oa C(5, – 13, 11) lajs[k gSA

9. ,d lekarj prqHkqZt ABCD osQ rhu Øekxr 'kh"kZ A (6, – 2, 4), B (2, 4, – 8), C (–2, 2, 4)

gSA pkSFks 'kh"kZ osQ funsZ'kkad Kkr dhft,A
[laosQr: lekUrj prqHkqZt osQ fod.kk±s osQ eè; fcanq leku gksrs gSaA]

10. n'kkZb, fd f=kHkqt ABC, ftlosQ 'kh"kZ A (0, 4, 1), B (2, 3, – 1) ,oa C (4, 5, 0) gSa] ,d
ledks.k f=kHkqt gSA

11. ,d ,sls f=kHkqt dk rhljk 'kh"kZ Kkr dhft, ftldk osQUnzd ewy fcanq gS vkSj nks 'kh"kZ
(2, 4, 6) ,oa (0, –2, –5) gSaA

12. ,d f=kHkqt dk osQUnzd Kkr dhft, ;fn mldh Hkqtkvksa osQ eè; fcanq D (1, 2, – 3),

E (3, 0, 1) ,oa F (– 1, 1, – 4) gSaA

13. ,d f=kHkqt dh Hkqtkvksa osQ eè; fcanq (5, 7, 11), (0, 8, 5) ,oa (2, 3, – 1) gSaA f=kHkqt osQ 'kh"kZ
Kkr dhft,A

14. ,d lekarj prqHkqZt ABCD osQ rhu 'kh"kZ  A (1, 2, 3), B (– 1, – 2, – 1) ,oa C (2, 3, 2)

gSaA pkSFkk 'kh"kZ D Kkr dhft,A

15. ,sls fcanqvksa osQ funsZ'kkad Kkr dhft, tks fcanqvksa A (2, 1, – 3) rFkk B (5, – 8, 3) dks feykus
okys js[kk [kaM dks lef=kHkkftr djrs gSaA

16. ;fn ,d f=kHkqt ABC osQ 'kh"kZ A (a, 1, 3), B (– 2, b, – 5) ,oa C (4, 7, c) gSa rFkk osQUnzd
ewy fcanq ij gS] rks a, b, c osQ eku Kkr dhft,A

17. eku yhft, fd A (2, 2, – 3), B (5, 6, 9) ,oa C (2, 7, 9) ,d f=kHkqt osQ 'kh"kZ gSaA dks.k A
dk var% lef}Hkktd BC dks fcanq D ij feykrk gSA D osQ funsZ'kkad Kkr dhft,A
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nh?kZ mÙkjh; iz'u (L.A.)

18. n'kkZb, fd rhu fcanq  A (2, 3, 4), B (–1, 2, – 3) ,oa C (– 4, 1, – 10) lajs[k gSaA fcanq C

}kjk AB dks foHkkftr djus okyk vuqikr Kkr dhft,A

19. ,d f=kHkqt dh Hkqtkvksa osQ eè; fcanq (1, 5, – 1), (0, 4, – 2) ,oa (2, 3, 4) gSaA f=kHkqt osQ 'kh"kZ
rFkk osQUnzd Kkr dhft,A

20. fl¼ dhft, fd fcanq  (0, – 1, – 7), (2, 1, – 9) ,oa (6, 5, – 13) lajs[k gSaA izFke fcanq }kjk
vU; nks fcanqvksa dks feykus okys js[kk[kaM dks foHkkftr djus dk vuqikr Kkr dhft,A

21. nks bdkbZ Hkqtk okys ,d ?ku osQ 'kh"kZ D;k gSa] ;fn mldk ,d 'kh"kZ ewy fcanq osQ laikrh gS]
vkSj ewy fcanq ls tkus okyh rhu Hkqtk,a ewyfcanq ls tkus okyh v{kksa dh èkukRed fn'kkvkssa
osQ laikrh gSaA

oLrqfu"Bh; iz'u

iz'u la[;k 22 ls 34 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,&
(M.C.Q.)

22. fcanq P(3, 4, 5) dh yz-ry ls nwjh gS%
(A) 3 bdkbZ (B) 4 bdkbZ (C) 5 bdkbZ (D) 550 bdkbZ

23. fcanq P (3, 4, 5) ls y-v{k ij cuk, x, ikn yEc dh yEckbZ gSA

(A) 41 (B) 34 (C) 5 (D) buesa ls dksbZ ughaA

24. fcanq (3, 4, 5) dh ewy fcanq ls nwjh gS%

(A) 50 (B) 3 (C) 4 (D) 5

25. ;fn fcanqvksa (a, 0, 1) vkSj (0, 1, 2) osQ chp dh nwjh 27  gS] rks a dk eku gS%

(A) 5 (B) ± 5 (C) – 5 (D) buesa ls dksbZ ugha
26. x-v{k fuEufyf[kr esa ls dkSu ls nks ryksa dk izfrPNsu gS%

(A) xy ,oa xz (B) yz ,oa zx (C) xy ,oa yz (D) buesa ls dksbZ ugha
27. y-v{k dk lehdj.k gS%

(A) x = 0, y = 0 (B) y = 0, z = 0 (C) z = 0, x = 0 (D) buesa ls dksbZ ugha
28. fcanq  (–2, –3, –4) fuEufyf[kr esa ls fdl v"Vka'kd (octant) esa fLFkr gS%

(A) izFke (B) lkroka
(C) nwljk (D) vkBoka

29. ,d ry] yz ry osQ lekarj gS blfy, ;g yEc gS%
(A) x-v{k ij (B) y-v{k ij (C) z-v{k ij (D) buesa ls dksbZ ugha
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30. ,d fcanq] ftlosQ fy, y = 0, z = 0, dk fcanqiFk gS%
(A) x-v{k dk lehdj.k (B) y-v{k dk lehdj.k
(C) z-v{k dk lehdj.k (D) buesa ls dksbZ ugha

31. ,d fcanq] ftlosQ fy, x = 0, dk fcanqiFk gS%

(A) xy-ry (B) yz-ry (C) zx-ry (D) buesa ls dksbZ ugha

32. ;fn fcanqvksa (5, 8, 10) ,oa (3, 6, 8) ls] funsZ'kkad ryksa osQ lekarj ry [khapdj ,d
"kV~iQydh; cuk;k tkrk gS] rks mlosQ fod.kZ dh yEckbZ gS%

(A) 2 3 (B) 3 2 (C) 2 (D) 3

33. L, fcanq P (3, 4, 5) ls xy-ry ij [khaps x, yac dk ikn fcanq gS] fcanq L osQ funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 5) (C) (3, 0, 5) (D) dksbZ ugha

34. fdlh fcanq (3, 4, 5) ls x-v{k ij [khaps x, yac dk ikn fcanq L gSaA L osQ funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 0) (C) (0, 0, 5) (D) dksbZ ugha

iz'u la[;k 35 ls 49 esa fjDr LFkkuksa dh iwfrZ dhft,&

35. rhu v{k OX, OY, OZ cukrs gSa ________

36. rhu ry ledksf.kd "kV~iQydh; dks n'kkZrs gSa] ftlesa ________  ledksf.kd iQy
gksrs gSaA

37. fdlh fcanq osQ funsZ'kkad ________ ls Øekxr v{kksa ij yacor~ nwjh gksrh gSA

38. rhu funsZ'kkad ry varfj{k dks ________ Hkkxksa esa foHkkftr djrs gSaA

39. ;fn dksbZ fcanq P,  yz ry esa fLFkr gS] rks yz ry esa ml fcanq osQ funsZ'kkad ________ osQ
:i esa gksaxsA

40. yz ry dk lehdj.k ________ gSA

41. ;fn fcanq P,  z-v{k ij fLFkr gS] rks P osQ funsZ'kkad ________ osQ :i esa gksaxsA

42. z-v{k dk lehdj.k ________ gSA

43. ,d js[kk xy ry osQ lekarj gS] ;fn js[kk osQ lHkh fcanqvksa dk ________ leku gSA

44. ,d js[kk x-v{k osQ lekarj gS ;fn js[kk osQ lHkh fcanqvksa dk ________ leku gSA

45. x = a ,d ,sls ry dks fu:fir djrk gS tks ________ osQ lekarj gSA

46. yz-ry osQ lekarj ry ________ osQ yacor gSA
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47. ,d ledksf.kd dejs dh foek,a 10] 13 ,oa 8 bdkbZ gSA ml dejs esa lhèks iSQykbZ tk ldus
okyh jLlh dh vfèkdre yEckbZ ______ gSA

48. ;fn fcanqvksa (a, 2, 1) ,oa (1, –1, 1) )osQ chp dh nwjh 5 gS] rks a dk eku _______ gSA

49. ;fn ,d f=kHkqt dh Hkqtkvksa AB, BC, CA osQ eè; fcanq Øe'k% D (1, 2, – 3), E (3, 0, 1)

,oa F (–1, 1, – 4) gSa] rks f=kHkqt ABC dk osQUnzd ________ gSA

50. LrEHk C
1
 osQ vUrxZr fn, gq, izR;sd iz'u dk LrEHk C

2 
osQ vUrxZr fn, x, lgh mÙkj osQ

lkFk feyku dhft,A

LrEHk C
1

LrEHk C
2

(a) xy-ry esa (i) izFke v"Vka'kd

(b) fcanq (2, 3,4) fLFkr gSA (ii) yz-ry

(c) ,sls fcanq ftudk x funsZ'kkad 'kwU; gSa (iii) z-funsZ'kkad 'kwU; gS
mudk fcanqiFk gS%

(d) ,d js[kk x-v{k osQ lekarj gS ;fn vkSj (iv) z-v{k

osQoy ;fn

(e) ;fn x = 0, y = 0 dks la;qDr :i ls ysus ij (v) xy-ry osQ lekarj ry
fu:fir djrs gSa

(f) z = c ftl ry dks fu:fir djrk gS og gS% (vi) ;fn js[kk osQ lHkh fcanqvksa osQ
y ,oa z funsZ'kkad leku gSA

(g) ry x = a, vkSj ry y = b ftl js[kk dks (vii) fcanq ls Øekxr v{kksa ij

fu:fir djrs gSa og gS%

(h) ,d fcanq osQ funsZ'kkad ewy fcanq ls yac osQ (viii) z - v{k osQ lekarj

ikn fcanq rd dh nwjh gS

(i) varfj{k esa ,d xsan ftlls f?kjk gqvk Bksl (ix) pfØdk (fMLd)

{ks=k gS og gS

(j) ry esa o`Ùk ls f?kjk gqvk {ks=k dgykrk gSA (x) xksyk
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13.1 lexz voyksdu (Overview)

13.1.1  ,d iQyu dh lhek (Limit of a Function)

ekuk f, varjky I esa ifjHkkf"kr ,d iQyu gSA ge varjky I osQ fdlh fcUnq a ij iQyu f  dh lhek
dh voèkkj.kk dk vè;;u djsaxsA

ge dgrs gSa fd –
lim ( )
x a

f x
→

, x = a ij f(x) dk visf{kr eku gS] ftlus a osQ ckb± vksj fudV

ekuksa osQ fy,  f  osQ eku fn, gSaA og eku a ij  f  dh ck,¡ i{k dh lhek dgykrh gSA

ge dgrs gSa fd lim ( )
x a

f x
+→

, x = a ij f(x) dk visf{kr eku gS ftlus a osQ nkb± vksj fudV

ekuksa osQ fy, f  osQ eku fn;s gSaA ;g eku a ij f  dh nk,¡ i{k dh lhek dgykrh gSA
;fn nk,¡ vkSj ck,¡ i{k dh lhek,¡ laikrh gksa rks ge bl mHk;fu"B eku dks x = a ij f(x) dh lhek

dgrs gSa vkSj bls lim ( )
x a

f x
→

ls fufnZ"V djrs gSaA

lhekvkssa osQ xq.kèkeZ (Some properties of limits)

eku yhft, fd  f  vkSj g nks ,sls iQyu gSa fd lim ( )
x a

f x
→

 vkSj lim ( )
x a

g x
→

 nksuksa dk vfLrRo gSA rc

(i) lim [ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
→ → →

+ = +

(ii) lim [ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
→ → →

− = −

(iii) izR;sd okLrfod la[;k α osQ fy,

lim ( )( ) lim ( )
x a x a

f x f x
→ →

α = α

(iv) lim [ ( ) ( )] [lim ( ) lim ( )]
x a x a x a

f x g x f x g x
→ → →

=

lim ( )( )
lim

( ) lim ( )

x a

x a

x a

f xf x

g x g x

→

→
→

= , fn;k gqvk gS g (x) ≠  0

cgqinksa ,oa ifjes; iQyuksaa dh lhek,a ;fn f ,d cgqinh iQyu gS] rks lim ( )
x a

f x
→

 dk vfLrRo gksrk gS vkSj

lim ( ) ( )
x a

f x f a
→

=  ls izkIr gksrh gSA

vè;k; 13

lhek vkSj vodyt
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,d egRoiw.kZ lhek

,d egRoiw.kZ cgqr mi;ksxh lhek uhps nh gqbZ gS%

1lim
n n

n

x a

x a
na

x a

−

→

−
=

−

fVIi.kh%  ;fn ‘a’ èkukRed gS] rks mijksDr O;atd lHkh ifjes; la[;kvksa n osQ fy, izekf.kr gSA

f=kdks.kferh; iQyuksa dh lhek,a

f=kdks.kferh; iQyuksa dh lhekvksa dk eku Kkr djus osQ fy, ge fuEufyf[kr lhekvksa dk mi;ksx
djsaxs%

(i)
0

sin
lim
x

x

x→
 = 1 (ii)

0
lim cos 1
x

x
→

= (iii)
0

lim sin 0
x

x
→

=

13.1.2  vodyt (Derivatives):  dYiuk dhft,  f ,d okLrfod ekuh; iQyu gS] rks

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −
... (1)

vodyt dgykrk gS ;fn (1) osQ nkb± rjiQ dh lhek vfLrRo esa gSA

iQyuksa osQ vodyt dk chtxf.kr (Algebra of derivative of functions)  D;ksafd
vodyt dh ;FkkFkZ ifjHkk"kk esa lhek fu'p; gh lhèks :i esa lfEefyr gSA ge vodyt osQ
fu;eksa dks fudVrk ls lhek osQ fu;eksa osQ vuqxeu dh vk'kk djrs gSa tSlk fd uhps fn;k gqvk gS%

eku yhft, f vkSj g nks ,sls iQyu gSa fd muosQ mHk;fu"B izkar esa muosQ vodyt ifjHkkf"kr gSaA rc

(i) nks iQyuksa osQ ;ksx dk vodyt mu iQyuksa osQ vodytksa dk ;ksx gSA

[ ]( ) ( )
d

f x g x
dx

+  = ( ) ( )
d d

f x g x
dx dx

+

(ii) nks iQyuksa osQ varj dk vodyt muosQ vodytksa dk vUrj gSA

[ ]( ) ( )
d

f x g x
dx

−  = ( ) ( )
d d

f x g x
dx dx

−

(iii) nks iQyuksa osQ xq.ku dk vodyt fuEufyf[kr xq.ku fu;e ls izkIr gksrk gS%

[ ]( ) ( )
d

f x g x
dx

⋅  = 
d

dx
f x g x f x

d

dx
g x( ) ( ) ( ) ( )







⋅ + ⋅








bldks Leibnitz osQ nks iQyuksa osQ xq.ku osQ fu;e ls lEcUèk tksM+k tkrk gSA
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(iv) nks iQyuksa osQ HkkxiQy dk vodyt fuEufyf[kr HkkxiQyfu;e ls izkIr gksrk gS (tgka dgha
gj dk iQyu 'kwU; ugha gS)

d

dx

f x

g x

( )

( )







 = 

d

dx
f x g x f x

d

dx
g x

g x

( ) ( ) ( ) ( )

( )







⋅ − ⋅







( )2

13.2  gy fd, gq, mnkgj.k

y?kq mÙkjh; iz'u

mnkgj.k 1  eku Kkr dhft,%  lim
( )

x x

x

x x x→ −
−

−

− +









2 3 2

1

2

2 2 3

3 2

gy  ge ikrs gSa

lim
( )

x x

x

x x x→ −
−

−

− +









2 3 2

1

2

2 2 3

3 2
 = lim

( )

( ) ( )x x

x

x x x→ −
−

−

− −









2

1

2

2 2 3

1 2

= lim
( ) ( )

( ) ( )x

x x x

x x x→

− − −

− −









2

1 2 2 3

1 2

= lim
( ) ( )x

x x

x x x→

− +

− −











2

2 5 6

1 2

= lim
( ) ( )

( ) ( )x

x x

x x x→

− −

− −









2

2 3

1 2
 [x – 2 ≠ 0]

= lim
( )x

x

x x→

−

−









 =

−

2

3

1

1

2

mnkjg.k 2  eku Kkr dhft,% 
0

2 2
lim
x

x

x→

+ −

gy  y = 2 + x izfrLFkkfir dhft, rkfd tc x → 0, y → 2

blfy,          
0

2 2
lim
x

x

x→

+ −
 =

1 1

2 2

2

2
lim

2y

y

y→

−

−
 =

1 1
1

2 2
1 1 1

(2) 2
2 2 2 2

− −

= ⋅ =
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mnkgj.k 3 ;fn 
3

3
lim 108

3

n n

x

x

x→

−
=

−
, rks èkukRed iw.kk±d n Kkr dhft,A

gy  gesa izkIr gS

3

3
lim

3

n n

x

x

x→

−

−
 = n(3)n – 1

blfy, n(3)n – 1 = 108 = 4 (27) = 4(3)4 – 1

rqyukRed n`f"V ls ge n = 4 izkIr djrs gSaA

mnkgj.k 4  eku Kkr dhft,% 
2

lim (sec tan )
x

x x
π

→

−

gy  y = 
2

x
π

−  izfrLFkkfir dhft, rkfd tc  y → 0, x → 
2

π

2

lim (sec tan )
x

x x
π

→

−  =
0

lim [sec( ) tan ( )]
2 2y

y y
→

π π
− − −

=
0

lim (cosec cot )
y

y y
→

−

= lim
sin

cos

siny y

y

y→
−






0

1

= lim
cos

siny

y

y→

−




0

1

=   

2

0

2 sin
2lim

2sin cos
2 2

y

y

y y→

sin sin
cos

sin sin cos

ce , 2

2

1

2

2
2 2

y y

y
y y

=
−

=

















=
0

2

lim tan
2y

y

→

 = 0
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mnkgj.k 5  eku Kkr dhft,%  
0

sin (2 ) sin(2 )
lim
x

x x

x→

+ − −

gy  (i) ge ikrs gSa

0

sin (2 ) sin(2 )
lim
x

x x

x→

+ − −
 =  

0

(2 2 ) (2 2 )
2cos sin

2 2lim
x

x x x x

x→

+ + − + − +

=
0

2cos 2 sin
lim
x

x

x→

= 2 cos 2 
0

sin
lim 2cos 2
x

x

x→
=  as lim

sin

x

x

x→
=





0

1

mnkgj.k 6 izFke fl¼kar dh lgk;rk ls f (x) = ax + b dk vodyt Kkr dhft, tgk¡ a rFkk b

'kwU;srj vpj gSaA

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

( ) ( )
lim
h

a x h b ax b

h→

+ + − +
 = 

0
lim
h

bh

h→
 = b

mnkgj.k 7 izFke fl¼kUr dh lgk;rk ls f (x) = ax2 + bx + c dk vodyt Kkr dhft, tgk¡]
a, b, c 'kwU;sÙkj vpj gSaA

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
2 2

0

( ) ( )
lim
h

a x h b x h c ax bx c

h→

+ + + + − − −

= 

2

0

2
lim
h

bh ah axh

h→

+ +
 =

0
lim
h→

 ah + 2ax + b = b + 2ax
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mnkgj.k 8 izFke fl¼kar dh lgk;rk ls f (x) = x3 dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=

3 3

0

( )
lim
h

x h x

h→

+ −

=

3 3 3

0

3 ( )
lim
h

x h xh x h x

h→

+ + + −

=
0

lim
h→

(h2 + 3x (x + h)) = 3x2

mnkgj.k 9 izFke fl¼kar dh lgk;rk ls  f (x) = 
1

x
 dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

= lim
h h x h x→ +

−





0

1 1 1

=
0

lim
( )h

h

h x h x→

−

+
 = 2

1−

x
.

mnkgj.k 10 izFke fl¼kar ls]  f (x) = sin x dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

sin ( ) sin
lim
h

x h x

h→

+ −

=
lim

cos sin

h

x h h

h→

+





⋅
0

2
2

2 2

2
2
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=
0 0

sin
(2 ) 2lim cos lim

2

2

h h

h

x h

h→ →

+
⋅

= cos x.1 = cos x

mnkgj.k 11 izFke fl¼kar ls f (x) = xn dk vodyt Kkr dhft, tgk¡ n ,d èkukRed iw.kk±d gSA

gy  ifjHkk"kk osQ vuqlkj]

f ′(x) =
( ) ( )f x h f x

h

+ −

=
( )n n
x h x

h

+ −

f}in izes; osQ mi;ksx ls gesa (x + h)n = nC
0
 xn + nC

1
 xn – 1 h + ... + nC

n

 hn ] izkIr gSA

vr% f ′(x) = 0

( )
lim

n n

h

x h x

h→

+ −

=

1 1

0

( ... ]
lim

n n

h

h nx h

h

− −

→

+ +
 = nxn – 1.

mnkgj.k 12  2x4 + x dk vodyt Kkr dhft,A

gy  eku yhft, y = 2x4 + x

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij] ge ikrs gSa%

dy

dx
 =

4(2 ) ( )
d d

x x
dx dx

+

= 2 × 4x4 – 1 + 1x0

= 8x3 + 1

blfy, 4(2 )
d

x x
dx

+  = 8x3 + 1.
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mnkgj.k 13  x2 cosx dk vodyt Kkr dhft,

gy  eku yhft, y = x2 cosx

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij] ge ikrs gSa

dy

dx
 =

2( cos )
d

x x
dx

=
2 2(cos ) cos ( )

d d
x x x x

dx dx
+

= x2 (– sinx) + cosx (2x)

= 2x cosx – x2 sinx

nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k 14  eku Kkr dhft,% 
2

2

6

2sin sin 1
lim

2sin 3sin 1x

x x

x xπ
→

+ −

− +

gy  è;ku nhft,%
2 sin2 x + sin x – 1 = (2 sin x – 1) (sin x + 1)

2 sin2 x – 3 sin x + 1 = (2 sin x – 1) (sin x – 1)

blfy,]
2

2

6

2sin sin 1
lim

2sin 3sin 1x

x x

x xπ
→

+ −

− +
 =

6

(2sin 1) (sin 1)
lim

(2sin 1) (sin 1)x

x x

x xπ
→

− +

− −

=

6

sin 1
lim

sin 1x

x

xπ
→

+

−
(as 2 sin x – 1 ≠ 0)

=

1 sin
6

sin 1
6

π
+

π
−

 = –3
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mnkgj.k 15  eku Kkr dhft, 
30

tan sin
lim

sinx

x x

x→

−

gy  gesa izkIr gS

30

tan sin
lim

sinx

x x

x→

−
 = lim

sin
cos

sinx

x
x

x→

−






0 3

1
1

=
20

1 cos
lim

cos sinx

x

x x→

−

=
lim

sin

cos sin cos
x

x

x
x x→

⋅






0

2

2 2

2
2

4
2 2

 = 
1

2
.

mnkgj.k 16  eku Kkr dhft,% 
2 3

lim
3 2x a

a x x

a x x→

+ −

+ −

gy  ge ikrs gSa 
2 3

lim
3 2x a

a x x

a x x→

+ −

+ −

=
2 3 2 3

lim
3 2 2 3x a

a x x a x x

a x x a x x→

+ − + +
×

+ − + +

=
( ) ( )

2 3
lim

3 2 2 3x a

a x x

a x x a x x→

+ −

+ − + +

= 
( )

( ) ( ) ( )
( ) 3 2

lim
2 3 3 2 3 2x a

a x a x x

a x x a x x a x x→

− + +

+ + + − + +

=
( ) ( )

( ) 3 2
lim

2 3 3 4x a

a x a x x

a x x a x x→

  − + +  

+ + + −

=
4

3 2 3

a

a×
 = 

2 2 3

93 3
= .
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mnkgj.k 17  eku Kkr dhft,% 
0

cos cos
lim

cos 1x

ax bx

cx→

−

−

gy  ge ikrs gSa% 
lim

sin
( )

sin
( )

sinx

a b
x

a b x

cx→

+





−

0 2

2
2 2

2
2

=

2

20 2

( ) ( )
2sin sin

2 2lim

sin
2

x

a b x a b x

x

cxx→

+ −
⋅

⋅

= 
lim

sin
( )

( )

sin
( )

( )x

a b x

a b x

a b

a b x

a b x

a b

→

+

+
⋅

+








⋅

−

−
⋅

−

⋅
0

2

2

2
2

2

2

ccx

c
cx

2

4

2

2

2

2







×

sin

=
a b a b

c

+
×

−
×






2 2

4
2  = 

2 2

2

a b

c

−

mnkgj.k 18  eku Kkr dhft,% 
2 2

0

( ) sin ( ) sin
lim
h

a h a h a a

h→

+ + −

gy  gesa izkIr gS 
2 2

0

( ) sin ( ) sin
lim
h

a h a h a a

h→

+ + −

= 

2 2 2

0

( 2 ) [sin cos cos sin ] sin
lim
h

a h ah a h a h a a

h→

+ + + −

       = 

2 2

0

sin (cos 1) cos sin
lim [
h

a a h a a h

h h→

−
+ ( 2 ) (sin cos cos sin )]h a a h a h+ + +

=
lim

sin ( sin )

lim
cos sin

h h

a a
h

h

h a a h

h→ →

−
⋅



















+
0

2 2

2 0

22
2

2

2
++ + +

→
lim ( ) sin ( )
h

h a a h
0

2
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= a2 sin a × 0 + a2 cos a (1) + 2a sin a

= a2 cos a + 2a sin a.

mnkgj.k 19 izFke fl¼kar ls  f (x) = tan (ax + b), dk vodyt Kkr dhft,A

gy  ge ikrs gSa  f ′(x) = 
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
( )

0

tan ( ) tan ( )
lim
h

a x h b ax b

h→

+ + − +

=
0

sin ( ) sin ( )

cos ( ) cos ( )
lim
h

ax ah b ax b

ax ah b ax b

h→

+ + +
−

+ + +

=
0

sin ( ) cos ( ) sin ( ) cos ( )
lim

cos ( ) cos ( )h

ax ah b ax b ax b ax ah b

h ax b ax ah b→

+ + + − + + +

+ + +

=
0

sin ( )
lim

cos ( ) cos ( )h

a ah

a h ax b ax ah b→ ⋅ + + +

=
0 0

sin
lim lim

cos ( ) cos ( )h ah

a ah

ax b ax ah b ah→ →+ + +
 [as h → 0 ah → 0]

= 2cos ( )

a

ax b+
 = a sec2 (ax + b).

mnkgj.k 20 ( ) sinf x x= , dk vodyt izFke fl¼kar dh lgk;rk ls Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj]

f ′(x) = 
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

sin ( ) sin
lim
h

x h x

h→

+ −

=
( ) ( )

( )0

sin ( ) sin sin ( ) sin
lim

sin ( ) sinh

x h x x h x

h x h x→

+ − + +

+ +
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= ( )0

sin ( ) sin
lim

sin ( ) sinh

x h x

h x h x→

+ −

+ +

=
lim

cos sin

sin ( ) sin
h

x h h

h
x h x

→

+





⋅ + +( )0

2
2

2 2

2
2

=
cos

2 sin

x

x
  = 

1
cot sin

2
x x

mnkgj.k 21 
cos

1 sin

x

x+
 dk vodyt Kkr dhft,A

gy  eku yhft,  y = 
cos

1 sin

x

x+

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij ge ikrs gSa%

dy

dx
 =

d

dx

x

x

cos

sin1 +








   = 2

(1 sin ) (cos ) cos (1 sin )

(1 sin )

d d
x x x x

dx dx

x

+ − +

+

= 2

(1 sin ) ( sin ) cos (cos )

(1 sin )

x x x x

x

+ − −

+

=

2 2

2

sin sin cos

(1 sin )

x x x

x

− − −

+

= 2

(1 sin )

(1 sin )

x

x

− +

+
 = 

1

1 sin x

−

+
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oLrqfu"B iz'u

mnkgj.k la[;k 22 ls 28 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u
dhft, (M.C.Q.)

mnkgj.k 22  
0

sin
lim

(1 cos )x

x

x x→ +
 dk eku gS%

(A) 0 (B)
1

2
(C) 1 (D) –1

gy  lgh mÙkj (B) gSA

0

sin
lim

(1 cos )x

x

x x→ +
 =

lim

sin cos

cos
x

x x

x
x→ 





0 2

2
2 2

2
2

=
0

tan
1 2lim
2

2

x

x

x→
 = 

1

2

mnkjg.k 23  

2

1 sin
lim

cosx

x

xπ
→

−
 dk eku gS%

(A) 0 (B) –1 (C) 1 (D) vfLrRoghu gSA

gy  lgh mÙkj (A) gSA D;ksafd

2

1 sin
lim

cosx

x

xπ
→

−
 =

lim

sin

cos
y

y

y

x
→

− −






−
























− =
0

1
2

2

2

π

π

π
ysus ij






                         =
0

1 cos
lim

siny

y

y→

−
 = 

2

0

2sin
2lim

2sin cos
2 2

y

y

y y→  =  
0

lim tan
2y

y

→
 = 0
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mnkgj.k 24  
0

| |
lim
x

x

x→
 cjkcj gS%

(A) 1 (B) –1 (C) 0 (D) vfLrRoghu gS

gy  lgh mÙkj (D) gSA

D;ksafd R.H.S =
0

| |
lim 1
x

x x

x x+→
= =

,oa L.H.S =
–0

| |
lim 1
x

x x

x x→

−
= = −

mnkgj.k 25  
1

lim [ 1]
x

x
→

− , dk eku fuEufyf[kr esa ls dkSu&lk gS\ tgk¡  [.] egÙke iw.kk±d iQyu gSA

(A) 1 (B) 2 (C) 0 (D) does not exists

gy  lgh mÙkj (D) gSA

D;ksafd R.H.S =
1

lim [ 1] 0
x

x
+→

− =

,oa L.H.S =
1

lim [ 1] –1
x

x
−→

− =

mnkgj.k 26  
0

1
lim sin
x

x
x→

 dk eku gS%

(A) 0 (B) 1 (C)
1

2
(D) vfLrRoghu gS

gy  lgh mÙkj (A) gSA

D;ksafd 
0

lim 0
x

x
→

=  ,oa –1 ≤ 
1

sin
x

 ≤ 1 (lSaMfop izes; osQ vuqlkj)

0

1
lim sin
x

x
x→

 = 0

mnkgj.k 27  2

1 2 3 ...
lim
n

n

n→∞

+ + + +
,  n ∈ N

(A) 0 (B) 1 (C)
1

2
(D)

1

4
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gy  lgh mÙkj (C) gSA D;ksafd 2

1 2 3 ...
lim
x

n

n→∞

+ + + +

= 2

( 1)
lim

2n

n n

n→∞

+
 = lim

x n→∞
+







=
1

2
1

1 1

2

mnkgj.k 28  ;fn f(x) = x sinx, rks f ′






π

2
 dk eku gS%

(A) 0 (B) 1 (C) –1 (D)
1

2

gy  lgh mÙkj (B) gSA D;ksafd  f ′ (x) = x cosx + sinx

blfy, f ′






π

2
 = cos sin 1

2 2 2

π π π
+ =

13.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

eku Kkr dhft,%

1.

2

3

9
lim

3x

x

x→

−

−
2.

2

1

2

4 1
lim

2 1x

x

x→

−

− 3.
0

lim
h

x h x

h→

+ −

4.

1 1

3 3

0

( 2) 2
lim
x

x

x→

+ −
5.

6

20

(1 ) 1
lim

(1 ) 1x

x

x→

+ −

+ −
6.

5 5

2 2(2 ) ( 2)
lim
x a

x a

x a→

+ − +

−

7.

4

1
lim

1x

x x

x→

−

−
8.

2

2

4
lim

3 2 2x

x

x x→

−

− − +

9.

4

2
2

4
lim

3 2 8x

x

x x→

−

+ −
10.

7 5

3 21

2 1
lim

3 2x

x x

x x→

− +

− +
11.

3 3

20

1 1
lim
x

x x

x→

+ − −

12.

3

53

27
lim

243x

x

x→−

+

+
13.

lim
x

x

x

x

x→

−

−
−

+

−






1

2

2

2

8 3

2 1

4 1

4 1
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14. Find ‘n’, if 
2

2
lim 80

2

n n

x

x

x→

−
=

−
, n ∈ N 15.

0

sin 3
lim

sin 7x

x

x→

16.

2

20

sin 2
lim

sin 4x

x

x→
17. 20

1 cos2
lim
x

x

x→

−
18. 30

2sin sin 2
lim
x

x x

x→

−

19.
0

1 cos
lim

1 cosx

mx

nx→

−

− 20.

lim
cos

x

x

x→

−

−






π π
3

1 6

2
3

21.
4

sin cos
lim

4
x

x x

x
π

→

−

π
−

22.

6

3 sin cos
lim

6
x

x x

x
π

→

−

π
−

23.
0

sin 2 3
lim

2 tan3x

x x

x x→

+

+ 24.

sin sin
lim
x a

x a

x a→

−

−

25.

2

6

cot 3
lim

cosec 2x

x

xπ
→

−

−
26. 20

2 1 cos
lim

sinx

x

x→

− +

27.
0

sin 2sin3 sin5
lim
x

x x x

x→

− +

28. ;fn 

4 3 3

2 21

1
lim lim

1x x k

x x k

x x k→ →

− −
=

− −
 rks k dk eku Kkr dhft,A

iz'u la[;k 29 ls 42 rd izR;sd iQyu dk x osQ lkis{k vodyu dhft,A

29.

4 3 2 1x x x

x

+ + +
30. x

x
+







1
3

31. (3x + 5) (1 + tanx)

32. (sec x – 1) (sec x + 1) 33. 2

3 4

5 7 9

x

x x

+

− +
34.

5 cos

sin

x x

x

−

35.

2 cos
4

sin

x

x

π

 36. (ax2 + cotx) (p + q cosx)
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37.

sin

cos

a b x

c d x

+

+
38. (sin x + cosx)2 39. (2x – 7)2 (3x + 5)3

40. x2 sinx + cos2x 41. sin3x cos3x 42. 2

1

ax bx c+ +

nh?kZ mÙkjh; iz'u (L.A.)

iz'u la[;k 43 ls 46 rd izR;sd iQyu dk izFke fl¼kar dh lgk;rk ls x osQ lkis{k vodyu dhft,&

43. cos (x2 + 1) 44.

ax b

cx d

+

+ 45.
2

3x
       46.  x cosx

iz'u la[;k 47 ls 53 rd izR;sd lhek dk eku Kkr dhft,&

47.
0

( ) sec( ) sec
lim
y

x y x y x x

y→

+ + −

48.
0

(sin( ) sin( ) sin 2 )
lim

cos 2 cos 2x

x x x
x

x x→

α + β + α − β + α
⋅

β − α

49.

lim
tan tan

cosx

x x

x→

−

+






π π
4

3

4
50.

lim

sin

cos cos sin
x

x

x x x→

−

−






π

1
2

2 4 4

51. n'kkZb, fd  
4

| 4 |
lim

4x

x

x→

−

−
 vfLrRoghu gSA

52. eku yhft,  f (x) = 

k x

x
x

x

cos

π

π

π

−
≠

=










2 2

2

tc

tc3
 vkSj ;fn 

2

lim ( ) ( )
2x

f x f
π

→

π
= , rks k dk

eku Kkr dhft,A

53. eku yhft,  f (x) = 
x x

cx x

+ ≤

> −





2 1

12

�
 , vkSj ;fn 

–1
lim ( )
x

f x
→

 vfLrRo esa gS rks 'c' dk eku

Kkr dhft,A

2025-26



242    iz'u izn£'kdk

oLrqfu"B iz'u
iz'u la[;k 54 ls 76 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,
(M.C.Q).

54.
sin

lim
x

x

x→π − π
 dk eku gS%

(A) 1 (B) 2 (C) –1 (D) –2

55.

2

0

cos
lim

1 cosx

x x

x→ −
 dk eku gS%

(A) 2 (B)
3

2
(C)

3

2

−
(D) 1

56.
0

(1 ) 1
lim

n

x

x

x→

+ −
 dk eku gS%

(A) n (B) 1 (C) –n (D) 0

57.
1

1
lim

1

m

n
x

x

x→

−

−
 dk eku gS%

(A) 1 (B)
m

n
(C)

m

n
− (D)

2

2

m

n

58.
0

1 cos4
lim

1 cos6x→

− θ

− θ
 dk eku gS%

(A)
4

9
(B)

1

2
(C)

1

2

−
(D) –1

59.
0

cosec cot
lim
x

x x

x→

−
 dk eku gS%

(A)
1

2

−
(B) 1 (C)

1

2
(D) 1

60.
0

sin
lim

1 1x

x

x x→ + − −
 dk eku gS%

(A) 2 (B) 0 (C) 1 (D) –1
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61.

2

4

sec 2
lim

tan 1x

x

xπ
→

−

−
 dk eku gS%

(A) 3 (B) 1 (C) 0 (D) 2

62.
( ) ( )

21

1 2 3
lim

2 3x

x x

x x→

− −

+ −
 cjkcj gS%

(A)
1

10
(B)

1

10

−
(C) 1 (D) buesa ls dksbZ ugha

63. ;fn f (x) = 

sin[ ]

[ ]
, [ ]

,[ ]

x

x
x

x

≠

=









0

0 0
,  tgk¡ [.] egÙke iw.kk±d iQyu dks fufnZ"V djrk gS] rks

 
0

lim ( )
x

f x
→

 dk eku gS%

(A) 1 (B) 0 (C) –1 (D) buesa ls dksbZ ugha

64.
0

| sin |
lim
x

x

x→
 dk eku gS%

(A) 1 (B) –1 (C) vfLrRoghu gS (D) buesa ls dksbZ ugha

65. eku yhft,  f (x) = 
x x

x x

2 1 0 2

2 3 2 3

− < <

+ ≤ <





,

,
, ;fn –2

lim ( )
x

f x
→

 ,oa 
2

lim ( )
x

f x
+→

,d f}?kkr

lehdj.k osQ ewy gS] rks og f}?kkr lehdj.k gS%

(A) x2 – 6x + 9 = 0 (B) x2 – 7x + 8 = 0

(C) x2 – 14x + 49 = 0 (D) x2 – 10x + 21 = 0

66.
0

tan 2
lim

3 sinx

x x

x x→

−

−
 dk eku gS%

(A) 2 (B)
1

2
(C)

1

2

−
(D)

1

4
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67. eku yhft,  f (x) = x – [x]; ∈ R, rks f ′






1

2
 dk eku gS%

(A)
3

2
(B) 1 (C) 0 (D) –1

68. ;fn y = 
1

x
x

+ , rks 
dy

dx
 at x = 1 dk eku gS%

(A) 1 (B)
1

2
(C)

1

2
(D) 0

69. ;fn f (x) = 
4

2

x

x

−
, rks  f ′(1) dk eku gS%

(A)
5

4
(B)

4

5
(C) 1 (D) 0

  70. ;fn 
2

2

1
1

1
1

xy

x

+

=

−
, rks 

dy

dx
 dk eku gS%

(A) 2 2

4

( 1)

x

x

−

−
(B) 2

4

1

x

x

−

−
(C)

21

4

x

x

−
(D) 2

4

1

x

x −

71. ;fn 
sin cos

sin cos

x x
y

x x

+
=

−
, rks 

dy

dx
 osQ fy,  x = 0 dk eku gS%

(A) –2 (B) 0 (C)
1

2
(D) vfLrRoghu

72. ;fn 
sin( 9)

cos

x
y

x

+
= ,, rks  x = 0 ij 

dy

dx
 dk eku gS%

(A) cos 9 (B) sin 9 (C) 0 (D) 1
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73. ;fn f (x) = 

2 100

1 ...
2 100

x x
x+ + + + , rks f ′(1) dk eku gS%

(A)
1

100
               (B) 100 (C)  vfLrRoghu (D) 0

74. ;fn fdlh vpj a osQ fy, ( )
n n

x a
f x

x a

−
=

−
,  rks f ′(a) dk eku gS%

(A) 1 (B) 0 (C) vfLrRoghu (D)
1

2

75. ;fn f (x) = x100 + x99 + ... + x + 1, rks f ′(1) dk eku gS%
(A) 5050 (B) 5049 (C) 5051 (D) 50051

76. ;fn f (x) = 1 – x + x2 – x3 ... – x99 + x100, rks f ′(1) dk eku gS%
(A) 150 (B) –50 (C) –150 (D) 50

iz'u la[;k 77 ls 80 rd fjDr LFkkuksa dh iwfrZ dhft,&

77. ;fn  f (x) = 
tan x

x − π
, rks lim ( )

x
f x

→π
 = ______________

78. ;fn lim sin cot
x

mx
x

→







=

0 3
2 , rks m =  ______________

79. ;fn 

2 3

1 ...
1! 2! 3!

x x x
y = + + + + , rks 

dy

dx
 =  ______________

80.
3

lim
[ ]x

x

x+→
 = ______________
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14.1 lexz voyksdu (Overview)

;fn dksbZ oLrq ;k rks dkyh gS ;k li+sQn gS vkSj ;fn og dkyh ugha gS] rks roZQ (logic) gesa bl
fu"d"kZ dh vksj izsfjr djrk gS fd og oLrq fuf'pr gh li+sQn gSA è;ku nhft, fd iznÙk ifjdYiuk
(hypotheses) ls rkfoZQd foospu] ;g mn~?kkfVr (reveal) ugha dj ldrk fd ̂ dkyh* ;k ̂ li+sQn*
dk vFkZ D;k gS ;k dksbZ oLrq nksuksa gh D;ksa ugha gks ldrh gS\ oLrqr% roZQ'kkL=k fdlh fo'ks"k vFkZ
vFkok lanHkZ osQ mYys[k fd, fcuk] foospu osQ O;kid (general) izfr:i (iSVuZ) dk vè;;u gSA

14.1.1  dFku (Statements)

dFku ,d okD; gS tks ;k rks lR; gksrk gS ;k vlR; ijUrq ,d gh lkFk nksuksa ugha gksrk gSA

fVIi.kh%  dksbZ okD; dFku ugha gks ldrk ;fn

(i) og foLe;kfncksèkd gS
(ii) og ,d vkns'k ;k izkFkZuk gS
(iii) og iz'uokpd gS
(iv) mlesa vfuf'pr le; tSls ^vkt*] ^dy*] ^chrk gqvk* vkfn dk mYys[k gSA
(v) mlesa vfuf'pr LFkku tSls ^;gk¡*] ^ogk¡*] ^lHkh txg (loZ=k)* vkfn dk mYys[k gksrk gSA
(vi) mlesa loZuke tSls ^og*] ^os* vkfn dk mYys[k gSA

mnkgj.k 1

(i) okD; ¶ubZ fnYyh Hkkjr esa gSA¸ lR; gSA vr% ;g ,d dFku gSA

(ii) okD; ¶izR;sd vk;r ,d oxZ gSA¸ vlR; gSA vr% ;g ,d dFku gSA

(iii) okD; ¶njok”kk can dhft,A¸ dks lR; ;k vlR; fuèkkZfjr ugha fd;k tk ldrk gS (oLrqr%]
;g ,d vkns'k gS)A vr% bls dFku ugha dgk tk ldrk gSA

(iv) okD; ¶vkidh vk;q fdruh gS\¸ dks lR; ;k vlR; fuèkkZfjr ugha fd;k tk ldrk gS
(oLrqr%] ;g iz'uokpd gS)A vr% ;g ,d dFku gSA

vè;k; 14

xf.krh; foospu
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(v) okD; ¶x ,d izkÑr la[;k gSA¸ dh lR;rk ;k vlR;rk x osQ eku ij fuHkZj gSA vr% bls
,d dFku ugha ekuk (le>k) tk ldrk gSA rFkkfi (however) oqQN iqLrdksa esa bls eqDr
(open) dFku dgk x;k gSA

fVIi.kh % fdlh dFku dh ^lR;rk* ;k  ^vlR;rk* dks mldk lR;eku (Truth value) dgrs gSaA

14.1.2 ljy dFku (Simple statement)  ,d dFku ljy dFku dgykrk gS] ;fn mls nks ;k
nks ls vfèkd dFkuksa esa [kf.Mr ugha fd;k tk ldrk gSA

mnkgj.k 2  dFku ^2 ,d le la[;k gSA*] ^fdlh oxZ dh lHkh Hkqtk,¡ cjkcj gksrh gSaA* vkSj
^paMhx<+] gfj;k.kk dh jktèkkuh gSaA* lHkh ,d ljy dFku gSaA

14.1.3  la;qDr dFku (Compound statements)  ,d la;qDr dFku og gS] tks nks ;k nks ls
vfèkd ljy dFkuksa ls fey dj cuk gksrk gSA

mnkgj.k 3  dFku ^la[;k 11 fo"ke rFkk vHkkT; nksuksa gh gSA* dks nks ljy dFkuksa ^11 ,d fo"ke
la[;k gSA* rFkk ̂ ^11 ,d vHkkT; la[;k gSA** esa [kf.Mr fd;k tk ldrk gSA vr% ;g ,d la;qDr
dFku gSA

fVIi.kh % os ljy dFku] ftuosQ la;kstu ls ,d la;qDr dFku curk gS] la;qDr osQ ?kVd (Component) dFku
dgykrs gSa A

14.1.4 vkèkkjHkwr (vkèkkjh;) rkfoZQd la;kstd  (Basic logical connectives)  ljy
dFkuksa dks feykdj u, dFkuksa ;k la;qDr dFkuksa dh jpuk djus dh vusd fofèk;k¡ gSaA os 'kCn tks
ljy dFkuksa dks lfEefyr ;k ifjofrZr djosQ u, dFkuksa ;k la;qDr dFkuksa dh jpuk djrs gSa]
la;kstd dgykrs gSaA vkèkkjh; la;kstd (rkfoZQd) ^la;kstu (conjunction)' vaxjs”kh 'kCn and

(vkSj) osQ laxr gS_ ̂ fo;kstu (disjunction)' 'kCn 'or (;k)* osQ laxr gS rFkk ̂ fu"ksèku (negation)'

'kCn 'not (ugha)* osQ laxr gSA

ge la;kstu dks O;Dr djus osQ fy, izrhd ‘Ù’ fo;kstu dks O;Dr djus osQ fy, izrhd ‘Ú’

rFkk fu"ksèku dks O;Dr djus osQ fy, izrhd ‘~’ dk iz;ksx vk|ksikUr (throughout) djrs jgsaxsA

fVIi.kh% fu"ksèku dks ,d la;kstd dgrs gSa] ;|fi ;g nks ;k nks ls vfèkd dFkuksa dks feykrk ugh a gSA okLro
esa ;g fdlh dFku dk osQoy :ikUrj.k (modification) dj nsrk gSA

14.1.5  la;kstu (Conjunction)   ;fn nks ljy dFku p rFkk q 'kCn ‘vkSj (and)' }kjk lEc¼ gksa]
rks ifj.kkeh la;qDr dFku “p vkSj q” dks p rFkk q dk la;kstu dgrs gSa rFkk bls izrhdkRed :i esa
“p Ù q” fy[krs gSaA

mnkgj.k 4  fuEufyf[kr ljy dFkuksa dk la;kstu dhft,A

p : fnus'k ,d yM+dk gSA
q : uxek ,d yM+dh gSA
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gy  dFku p rFkk q dk la;kstu
p Ù q : fnus'k ,d yM+dk gS vkSj uxek ,d yM+dh gSA osQ }kjk O;Dr gksrk gSA

mnkgj.k 5  fuEufyf[kr dFku dk izrhdkRed :i esa vuqokn dhft,%
“tSd vkSj fty igkM+h osQ Åij x,A”

gy   iznÙk dFku fuEufyf[kr :i esa fy[kk tk ldrk gS%
“tSd igkM+h osQ Åij x;k vkSj fty igkM+h osQ Åij xbZA”

eku yhft, fd p : tSd igkM+h osQ Åij x;kA rFkk  q : fty igkM+h osQ Åij xbZA rc izrhdkRed
:i esa fn;k x;k dFku  p Ù q gSA
nks ljy dFkuksa p rFkk q osQ la;kstd p Ù q osQ lR;kiu osQ lacaèk esa fuEufyf[kr fu;e gSa%
(D

1
) : dFku p Ù q dk lR;keku T (lR;) gksrk gS] tc&tc  (whenever) p rFkk q nksuksa osQ

lR;eku T gksrs gSaA
(D

2
) : dFku p Ù q dk lR;eku F (vlR;) gksrk gS] tc&tc ;k rks  p ;k q ;k nksuksa osQ lR;eku

F gksrs gSaA

mnkgj.k 6  fuEufyf[kr pkj dFkuksa esa ls izR;sd dk lR;eku fyf[k,%
(i) fnYyh Hkkjr esa gS vkSj 2 + 3 = 6.

(ii) fnYyh Hkkjr esa gS vkSj 2 + 3 = 5.

(iii) fnYyh usiky esa gS vkSj 2 + 3 = 5.

(iv) fnYyh usiky esa gS vkSj 2 + 3 = 6.

gy  mi;qZDr (D
1
) rFkk (D

2
) dks è;ku esa j[krs gq, ge ns[krs gSa fd dFku (i) dk lR;eku F gS]

D;ksafd dFku “2 + 3 = 6” dk lR;eku F gSA lkFk gh] dFku (ii) dk lR;eku T gS] D;ksafd nksuksa
dFkuksa ^^fnYyh Hkkjr esa gSA** rFkk “2 + 3 = 5” osQ lR;eku T gSaaA
blh izdkj nksuksa dFkuksa (iii) rFkk (iv) osQ lR;eku F gSaA

14.1.6  fo;kstu (Disjunction) : ;fn nks ljy dFku p rFkk q 'kCn ‘;k (or)’, }kjk lEc¼
gksa rks ifj.kkeh la;qDr dFku “p ;k q” dks p rFkk q dk fo;kstu dgrs gSa rFkk bls izrhdkRed
:i esa “p Ú q” fy[krs gSaA

mnkgj.k 7   fuEufyf[kr ljy dFkuksa osQ fo;kstu dh jpuk dhft,%

p : lw;Z pedrk gSA

q : o"kkZ gksrh gSA

gy  dFku p rFkk q dk fo;kstu fuEufyf[kr izdkj gS%

p Ú q : lw;Z pedrk gS ;k o"kkZ gksrh gSA
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nks ljy dFku p rFkk q osQ fo;kstu osQ lR;eku osQ lacaèk eas fuEufyf[kr fu;e gSa%

(D
3
) : dFku p Ú q dk lR;eku F gksrk gS tc p rFkk q nksuksa osQ lR;eku F gksrs gSaA

(D
4
) : dFku p Ú q dk lR;eku T gksrk gS] tc ;k rks p ;k q ;k nksuksa osQ lR;eku T gksrs gSaA

mnkjg.k 8  fuEufyf[kr dFkuksa esa ls izR;sd dk lR;eku fyf[k,%

(i) Hkkjr ,f'k;k esa gSa ;k 2 + 2 = 4.

(ii) Hkkjr ,f'k;k esa gS ;k 2 + 2 = 5.

(iii) Hkkjr ;wjksi esa gS ;k 2 + 2 = 4.

(iv) Hkkjr ;wjksi esa gS ;k 2 + 2 = 5.

gy  mi;qZDr (D
3
) rFkk (D

4
) dks è;ku esa j[krs gq, ge ns[krs gSa fd osQoy vafre dFku dk lR;eku

F gS] D;ksafd mlosQ nksuksa gh mi&dFkuksa ^^Hkkjr ;wjksi esa gSA** rFkk “2 + 2 = 5” osQ lR;eku F gSaA
'ks"k (i) ls (iii) rd osQ lHkh dFkuksa dk lR;eku T gS] D;ksafd bu dFkuksa osQ mi&dFkuksa esa ls de
ls de ,d dk lR;eku T gSA

14.1.7 fu"ksèku  (Negation) : fdlh dFku osQ vliQy gksus dks O;Dr djus okys ,d
fu'p;kRed dFku dks vFkok fdlh dFku osQ [k.Mu (vLohÑfr) dks ml dFku dk fu"ksèku dgrs
gSaA fdlh dFku osQ fu"ksèku dh jpuk lkekU;r% ml dFku esa fdlh mi;qDr LFkku ij 'kCn ̂ ^ugha**
dh izfof"V }kjk vFkok ml dFku osQ igys (izkjaHk esa) dFku ̂ ^;g oLrqfLFkfr ugha gS fd** vFkok
^^;g vlR; gS fd** dks yxk dj fy;k tkrk gSA

fdlh dFku p osQ fu"ksèku dks izrhdkRed :i esa “~ p” fy[krs gSaA

mnkgj.k 9  dFku 'p : ubZ fnYyh ,d 'kgj gS* dk fu"ksèku fyf[k,A

gy   p dk fu"ksèku fuEufyf[kr izdkj gS%

~ p : ubZ fnYyh ,d 'kgj ugha gSA

;k ~ p : ;g oLrqfLFkfr ugha gS fd ubZ fnYyh ,d 'kgj gSA

;k ~ p : ;g vlR; gS] fd ubZ fnYyh ,d 'kgj gSA

fdlh dFku p osQ fu"ksèku ~ p osQ lR;eku osQ lEcaèk esa fuEufyf[kr fu;e gSa&

(D
5
) : ~ p dk lR;eku T gksrk gS] tc&tc  p dk lR;eku F gksA

(D
6
) : ~ p dk lR;eku F gksrk gS] tc&tc p dk lR;eku T gksA

mnkgj.k 10 fuEufyf[kr dFkuksa esa ls izR;sd osQ fu"ksèku dk lR;eku fyf[k,%

(i) p : izR;sd oxZ ,d vk;r gSA
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(ii) q : ìFoh ,d rkjk gSA

(iii) r : 2 + 3 < 4

gy  (D
5
) rFkk (D

6
) dks è;ku esa j[krs gq,] ge ns[krs gSa] fd ~p dk lR;eku F gS] D;ksafd p

dk lR;eku T gSA blh izdkj ~q rFkk ~r osQ lR;eku T gSa] D;ksafd nksuksa dFkuksa q rFkk r osQ
lR;eku F gSaA

14.1.8  la;qDr dFkuksa osQ fu"ksèku

14.1.9 la;kstu dk fu"ksèku % Lej.k dhft, fd la;kstu p Ù q nks ?kVd dFkuksa p rFkk q ls cuk
gS] ftu nksuksa dk vfLrRo ,d lkFk (simultaneously) gksrk gSA vr% la;kstu osQ fu"ksèku dk vFkZ]
nks ?kVd dFkuksa esa ls de ls de ,d dk fu"ksèku gSA

(D
7
) : la;kstu p Ù q dk fu"ksèku] p osQ fu"ksèku rFkk q osQ fu"ksèku dk fo;kstu gksrk gSA lerqY;r%

ge fy[krs gSa] fd

~ (p Ù q) =  ~ p  Ú ~ q

mnkgj.k 11 fuEufyf[kr la;kstu esa ls izR;sd dk fu"ksèku fyf[k,%

(a) isfjl Úk¡l esa gS vkSj yUnu baxyS.M esa gSA

(b) 2 + 3 = 5 vkSj 8 < 10.

gy

(a) eku yhft, fd] p : isfjl Úk¡l esa gS rFkk q : yUnu baxyS.M esa gSA rks (a) esa O;Dr la;kstu
p Ù q gSA

vc ~ p : isfjl Úk¡l esa ugha gSA

rFkk ~ q : yUnu baxyS.M esa ugha gSA

vr,o (D
7
), osQ iz;ksx ls]  p Ù q dk fu"ksèku uhps O;Dr gS%

~ ( p Ù q) : isfjl Úkal esa ugha gS ;k yUnu baxyS.M esa ugha gSA

(b) ;fn p : 2 + 3 = 5 rFkk q : 8 < 10, rks (b) esa fn;k la;kstu p Ù q gSA

vc ~ p : 2 + 3 ¹ 5 rFkk ~ q : 8  10, rc (D
7
) osQ iz;ksx ls]  p Ù q dk fu"ksèku fuEufyf[kr gS%

– ( p Ù q) : (2 + 3 ¹ 5 ) ;k (8  10)

14.1.10  fo;kstu dk fu"ksèku  Lej.k dhft, fd fo;kstu p Ú q nks ?kVd dFkuksa p rFkk q ls cuk
gS] tks bl izdkj gSa fd ;k rks p ;k q ;k nksuksa dk vfLrRo gSA blfy, fo;kstu osQ fu"ksèku dk vFkZ
p rFkk q nksuksa dk gh ,d lkFk fu"ksèku gSA
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vr% izrhdkRed :i esa
(D

8
) : fo;kstu p Ú q dk fu"ksèku]  p osQ fu"ksèku rFkk q osQ fu"ksèku dk la;kstu gksrk gSA lerqY;r%

ge fy[krs gSa] fd
~ (p Ú q) =  ~  p Ù ~ q

mnkgj.k 12  fuEufyf[kr fo;kstu esa ls izR;sd dk fu"ksèku fyf[k,%
(a) jke d{kk X esa gS ;k jghe d{kk XII esa gSA
(b) 7, 4 ls cM+k gS ;k 6, 7 ls NksVk gSA

gy
(a) eku yhft, fd  p  : jke d{kk X esa gS rFkk q : jghe d{kk XII esa gS] rks (a) esa O;Dr

fo;kstu  p Ú q gSA
 vc  ~ p : jke d{kk X esa ugha gSA

~ q  : jghe d{kk XII esa ugha gSA
vr,o (D

8
) osQ iz;ksx ls] p Ú q dk fu"ksèku fuEufyf[kr gS%

~ (p Ú q) : jke d{kk X esa ugha gS vkSj jghe d{kk XII esa ugha gSA
(b) eku yhft, fd  p : 7, 4 ls cM+k gS rFkk q : 6, 7 ls NksVk gSA
rc  (D

8
) osQ iz;ksx ls p Ú q dk fu"ksèku fuEufyf[kr gS%

~ (p Ú q) : 7 , 4 ls cM+k ugha gS vkSj 6, 7 ls NksVk ugha gSA
14.1.11  fu"ks/u dk fu"ksèku  (Negation of a negation)  tSlk fd igys gh dgk tk pqdk
gS fd fu"ksèku ,d la;kstd ugha gS foaQrq ek=k ,d :ikarj.k (modifier) gSA ;g fdlh iznÙk dFku
dks osQoy :ikarfjr dj nsrk gS rFkk osQoy ,d vosQys (,dkdh) ljy ;k la;qDr dFku ij ykxw
gksrk gSA blfy,]  (D

5
) rFkk (D

6
) dks è;ku esa j[krs gq, fdlh dFku  p osQ fy,]

(D
9
) : fdlh dFku osQ fu"ksèku dk fu"ksèku Lo;a ewy dFku gh gksrk gSA lerqY;r% ge fy[krs gSa fd]

~ ( ~ p) = p

14.1.12  lizfrcaèk dFku (The conditional statement)  Lej.k dhft, fd] ;fn  p rFkk q
dksbZ nks dFku gksa] rks  p rFkk q  dks la;kstd ^^;fn ------ rks** }kjk tksM+us ij izkIr la;qDr dFku
^^;fn  p rks q** dks ,d lizfrcaèk dFku vFkok ,d varHkkZo (implication) dgrs gSa rFkk bls
izrhdkRed :i esa p ® q vFkok p Þ q fy[krs gSaA ;gk¡]  p dks lizfrcaèk dFku (p Þ q) dh
ifjdYiuk (hypothesis) vFkok iwoZin (anticedent) rFkk q dks fu"d"kZ (conclusion) vFkok
ijin (Consequent) dgrs gSaA
fVIi.kh %  lizfrcaèk dFku p Þ q dks vU; vusd izdkj ls O;Dr fd;k tk ldrk gSA blosQ fy, izpfyr oqQN
vfHkO;fDr;k¡ fuEufyf[kr gSa%

(a) ;fn p, rks q.

(b) q ;fn p.

(c) p osQoy ;fn q.
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(d) p i;kZIr gS q osQ fy,A
(e) q vfuok;Z gS p osQ fy,A

è;ku nhft, fd lizfrcaèk dFku p ® q bl ckr dks izdV djrk gS fd tc&tc ;g Kkr gS fd
p lR; gS] rc ;g vFkZ vfuok;Zr% fudyrk gS fd q Hkh lR; gSA

mnkjg.k 13  fuEufyf[kr dFkuksa esa ls izR;sd lizfrcaèk dFku Hkh gSa%
(i) ;fn 2 + 2 = 5, rks js[kk dks vkblØhe feysxhA
(ii) ;fn vki jkf=k dk Hkkstu (dinner) djsaxs] rks vkidks fe"Bku (dessert) feysxkA
(iii) ;fn tkWu dfBu ifjJe djrk gS] rks vkt o"kkZ gksxhA
(iv) ;fn ABC ,d f=kHkqt gS] rks Ð A + Ð B + Ð C = 180°

mnkjg.k 14 dFku p ® q dks 'kCnksa esa O;Dr dhft,] tgk¡
p : vkt o"kkZ gks jgh gSA
q : 2 + 3 > 4

gy  vHkh"V lizfrcaèk dFku fuEufyf[kr gS%
“;fn vkt o"kkZ gks jgh gS] rks 2 + 3 > 4”

14.1.13 lizfrcaèk dFku dk izfrèkukRed (Contrapositive of a conditional statement)

dFku “(~ q) ® (~ p)” dks dFku  p ® q dk izfrèkukRed dFku dgrs gSaA

mnkgj.k 15  fuEufyf[kr dFkuksa esa ls izR;sd dks mlosQ lerqY; izfrèkukRed :i esa fyf[k,%
(i) ;fn esjh dkj ejEer dh nwdku esa gS] rks eSa cktkj ugha tk ldrk gw¡A
(ii) ;fn djhe fdys rd ugha rSj ldrk gS] rks og rSj dj unh ugha ikj dj ldrk gSA

gy  (i) eku yhft, fd] “p : esjh dkj ejEer dh nqdku esa gSA” rFkk “q : eSa cktkj ugha tk
ldrk gw¡A”
rc fn;k gqvk dFku izrhdkRed :i esa p ® q gSA vr,o bldk izfrèkukRed dFku
~ q ® ~ p gSA
vc ~ p : esjh dkj ejEer dh nwdku esa ugha gSA rFkk
rFkk ~ q : eSa cktkj tk ldrk gw¡A
vr% iznÙk dFku dk izfrèkukRed] fuEufyf[kr gS]

“;fn eSa cktkj tk ldrk gw¡] rks esjh dkj ejEer dh nqdku esa ugha gSA”
(ii) (i) osQ gy osQ vuqlkj ljy djus ij] dFku (ii) dk izfrèkukRed fuEufyf[kr gSa%

“;fn djhe rSjdj unh ikj dj ldrk gS] rks og fdys rd rSj ldrk gSA”
14.1.14  lizfrcaèk dFku dk foykse (Converse of a conditional statement) : lizfrcaèk
dFku “q ® p” dks lizfrcaèk dFku  “ p ® q ” dk foykse dgrs gSaA
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mnkgj.k 16  fuEufyf[kr dFkuksa dk foykse fyf[k,%
(i) ;fn x < y, rks x + 5 < y + 5

(ii) ;fn ABC ,d leckgq f=kHkqt gS] rks ABC ,d lef}ckgq f=kHkqt gSA
gy (i) eku yhft, fd]

p : x < y

q : x + 5 < y + 5

blfy, dFku p ® q dk foykse
“;fn x + 5 < y + 5, rks x < y** gSA

(ii) iznÙk dFku dk foykse]
“;fn ABC ,d lef}ckgq f=kHkqt gS rks ABC ,d leckgq f=kHkqt gSA”

14.1.15 f}izfrcafèkr dFku (The biconditional statement)  ;fn nks dFku p rFkk q la;kstd
“;fn vkSj osQoy ;fn** }kjk tqM+s gksa] rks ifj.kkeh la;qDr dFku "p ;fn vkSj osQoy ;fn q”,  p rFkk
q dk f}izfrcfUèkr dFku dgykrk gS rFkk bls izrhdkRed :i esa  p « q fy[krs gSaA

mnkgj.k 17  fuEufyf[kr dFkuksa osQ f}izfrcafèkr dFku cukb,%

p : ,d] lkr ls de gSA

q : nks] vkB ls de gSA

gy   p rFkk q dk f}izfrcUèk (biconditional) fuEufyf[kr gS% “,d] lkr ls de gS] ;fn vkSj osQoy
;fn nks] vkB ls de gSA”

mnkgj.k 18  fuEufyf[kr f}izfrcUèk dks izrhdkRed :i esa ifjofrZr dhft,%
“ABC ,d leckgq f=kHkqt gS] ;fn vkSj osQoy ;fn] ;g ledksf.kd gSA”

gy  eku yhft, fd] p : ABC ,d leckgq f=kHkqt gSA
q : ABC ,d ledksf.kd f=kHkqt gS] rks iznÙk dFku izrhdkRed :i esa p « q }kjk O;Dr

gksrk gSA

14.1.16 ifjek.kkRed@ek=kkRed okD;ka'k (lwfDr) (Quantifiers)  ^^,d ,sls dk vfLrRo gS
(there exists)** rFkk ̂ ^izR;sd osQ fy, (for every)& izdkj osQ lwfDr;ksa dks ifjek.kkRed okD;ka'k dgrs
gSaA

gesa vusd ,sls xf.krh; dFku feyrs gSa ftuesa ;s lwfDr;k¡ gksrh gSaA mnkgj.k osQ fy,
fuEufyf[kr dFkuksa ij fopkj dhft,]

p : izR;sd vHkkT; la[;k x osQ fy,] x  ,d vifjes; la[;k gSA

q : ,d ,sls f=kHkqt dk vfLrRo gS ftldh lHkh Hkqtk,¡ cjkcj (leku) gksaA
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14.1.17 dFkuksa dh oSèkrk (Validity of statements)  fdlh dFku dh oSèkrk dk vFkZ ;g
tk¡pus ls gS fd dc og dFku lR; gS rFkk dc vlR; gSA ;g bl ckr ij fuHkZj djrk gS fd
ml dFku esa dkSu ls la;kstd] ifjek.kkRed okD;ka'k rFkk izfrcaèk dk iz;ksx fd;k x;k gSA

(i) la;kstd ^vkSj* ls iz;qDr dFku dh oSèkrk
dFku r : p Ù q dks lR; izekf.kr djus osQ fy;s] fl¼ dhft, fd dFku p lR; gS vkSj dFku
q lR; gSA

(ii) la;kstd ^;k* ls iz;qDr dFku dh oSèkrk
dFku r : p Ú q dks lR; izekf.kr djus osQ fy,] fl¼ dhft, fd ;k rks dFku p lR; gS
;k dFku q lR; gSA

(iii) okD;ka'k ^^;fn------ rks** ls iz;qDr dFku dh oSèkrk
dFku r : “;fn p, rks q ”, dh lR;rk izekf.kr djus osQ fy,] ge fuEufyf[kr fofèk;k¡ viuk
(adopt) ldrs gSa%
(a) izR;{k fofèk : p dks lR; ekfu, vkSj fl¼ dhft, fd q lR; gS] vFkkZr~  p Þ q

(b) izfrèkukRed: ~ q dks lR; ekfu, vkSj fl¼ dhft, fd ~ p lR; gS] vFkkZr~ ~ q Þ ~ p

(c) fojksèkksfDr fofèk : p dks lR; vkSj q dks vlR; ekfu, rFkk ekU;rk ls ,d fojksèkksfDr
(Contradiction) izkIr dhft,A

(d) izR;qnkgj.k }kjk : fdlh fn, gq, dFku dks vlR; fl¼ djus osQ fy, ge izR;qnkgj.k
(counter example) nsrs gSaA fuEufyf[kr dFku ij fopkj dhft,]
“r : lHkh vHkkT; la[;k,¡ fo"ke gksrh gSaA” vc r vlR; gS] D;ksafd la[;k 2 vHkkT; gS
vkSj ;g ,d le la[;k gSA

14.1.18 okD;ka'k ^^;fn vkSj osQoy ;fn** ls iz;qDr dFku dh oSèkrk
dFku "r : p ;fn vkSj osQoy ;fn q" dks lR; izekf.kr djus osQ fy,] ge fuEufyf[kr izdkj vxzlj
gksrs gSa]

pj.k (Step) 1: fl¼ dhft, fd ;fn  p lR; gS] rks q lR; gSA
pj.k (Step) 2: fl¼ dhft, fd ;fn q lR; gS] rks p lR; gSA

14.2 gy fd, gq;s mnkgj.k
y?kqmÙkjh; iz'u

mnkjg.k 1 fuEufyf[kr dFkuksa esa ls dkSu la;qDr dFku gSa\
(i) “2 ,d le la[;k vkSj ,d vHkkT; la[;k nksuksa gh gSA”
(ii) “9 u rks ,d le la[;k gS u gh ,d vHkkT; la[;k gSA”
(iii) “jke vkSj jghe nksLr gSaA”
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gy

  (i) iznÙk dFku dks nks ljy dFkuksa ^^2 ,d le la[;k gS** vkSj ^^2 ,d vHkkT; la[;k gS**
esa fo[kafMr fd;k tk ldrk gS] tks la;kstd ̂ ^vkSj** }kjk tqM+s gSaA vr% ;g ,d la;qDr dFku gSA

(ii) iznÙk dFku dks fuEufyf[kr nks ljy dFkuksa esa fo[kafMr fd;k tk ldrk gS_

“9 ,d le la[;k ugha gS** vkSj ^^ 9 ,d vHkkT; la[;k ugha gS**] tks la;kstd ^^vkSj**
}kjk tqM+s gSaA vr% ;g ,d la;qDr dFku gSA

(iii) iznÙk dFku dks nks (;k vfèkd) ljy dFkuksa esa fo[kafMr ugha fd;k tk ldrk gS] blfy,
;g ,d la;qDr dFku ugha gSA

mnkjg.k 2 fuEufyf[kr la;qDr dFkuksa esa ?kVd dFkuksa rFkk la;kstdksa dks igpkfu,%

(a) o"kkZ gks jgh gS ;k lw;Z ped jgk gSA

(b) 2 ,d èku la[;k ;k ,d ½.k la[;k gSA

gy

 (a) ?kVd dFku fuEufyf[kr gSa%

p : o"kkZ gks jgh gSA

q : lw;Z ped jgk gSA

rFkk la;kstd ^^;k** gSA

(b) ?kVd dFku fuEufyf[kr gSa%

p : 2 ,d èku la[;k gSA

q : 2 ,d ½.k la[;k gSA

rFkk la;kstd ^^;k** gSA

mnkgj.k 3 fuEufyf[kr dFkuksa dk izrhdkRed :i esa vuqokn dhft,%

(i) 2 vkSj 3 vHkkT; la[;k,¡ gSaA

(ii) ck?k fxj ou ;k jktkth jk"Vªh; m|ku esa ik, tkrs gSaA

gy

 (i) iznÙk dFku fuEufyf[kr izdkj Hkh fy[kk tk ldrk gS% ^^2 ,d vHkkT; la[;k gS vkSj 3
,d vHkkT; la[;k gSA**

eku yhft, fd]

p : 2 ,d vHkkT; la[;k gSA

q : 3 ,d vHkkT; la[;k gS] rks fn;k gqvk dFku izrhdkRed :i esa p Ù q gSA

(ii) fn;k gqvk dFku fuEufyf[kr izdkj Hkh fy[kk tk ldrk gS&
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^^ck?k fxj ou esa ik, tkrs gSa ;k ck?k jktkth jk"Vªh; m|ku esa ik, tkrs gSaA**

eku yhft, fd]

p : ck?k fxj ou esa ik, tkrs gSaA

q : ck?k jktkth jk"Vªh; m|ku esa ik, tkrs gSaA rks iznÙk dFku izrhdkRed :i esa  p Ú q gSA

mnkgj.k 4  fuEufyf[kr dFkuksa esa ls izR;sd dk lR;eku fyf[k,%

(i) 9 ,d le iw.kk±d gS ;k 9 + 1 le gSA

(ii) 2 + 4 = 6 ;k 2 + 4 = 7

(iii) fnYyh Hkkjr dh jktèkkuh gS vkSj bLykekckn ikfdLrku dh jktèkkuh gSA

(iv) izR;sd vk;r ,d oxZ gS vkSj izR;sd oxZ ,d vk;r gSA

(v) lw;Z ,d rkjk gS ;k lw;Z ,d xzg gSA

gy (D
1
), (D

2
), (D

3
) rFkk (D

4
) dks è;ku esa j[krs gq,] ge ns[krs gSa fd osQoy dFku (iv) dk

lR;keku F gS] D;ksafd igyk ?kVd dFku] uker% (namely), ^^izR;sd vk;r ,d oxZ gSA** vlR; gSA

iqu%] dFkuksa (i), (ii) rFkk (v) esa de ls de ,d ?kVd dFku lR; gSA vr,o bu dFkuksa dk lR;
eku T gSA

lkFk gh dFku (iii) dk lR;eku T gS] D;ksafd nksuksa gh ?kVd dFku lR; gSaA

mnkgj.k 5 dFku ^^gj (izR;sd) og O;fDr tks Hkkjr easa jgrk gS] ,d Hkkjrh; gSA** dk fu"ksèku
fyf[k,A

gy  eku yhft, fd  p : gj (izR;sd) og O;fDr tks Hkkjr esa jgrk gS] ,d Hkkjrh; gSA bl dFku
dk fu"ksèku fuEufyf[kr gSa%

~ p : ;g vlR; gS fd gj (izR;sd) og O;fDr tks Hkkjr esa jgrk gS] ,d Hkkjrh; gS
vFkok

~ p : izR;sd og O;fDr tks Hkkjr esa jgrk gS] ,d Hkkjrh; ugha gSA

mnkgj.k 6  fuEufyf[kr dFkuksa osQ fu"ksèku fyf[k,%

(a)  p : lHkh f=kHkqt leckgq f=kHkqt gksrs gSaA

(b)  q : 9 la[;k 4 dk ,d xq.kt gSA

(c)  r : fdlh f=kHkqt dh pkj Hkqtk,¡ gksrh gSaA

gy

(a) ;gk¡ ~ p : ;g vlR; gS fd lHkh f=kHkqt leckgq f=kHkqt gksrs gSaA

vFkok

~ p : ,d ,sls f=kHkqt dk vfLrRo gS] tks leckgq f=kHkqt ugha gSA
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vFkok

~ p : lHkh f=kHkqt leckgq f=kHkqt ugha gksrs gSaA

(b) ~ q : 9 la[;k 4 dk ,d xq.kt ugha gSA

(c) ~ r : ;g vlR; gS fd fdlh f=kHkqt dh pkj Hkqtk,¡ gSaA

vFkok

~ r : fdlh f=kHkqt dh pkj Hkqtk,¡ ugha gksrh gSaA

mnkgj.k 7  fuEufyf[kr dFkuksa osQ fu"ksèku fyf[k,%

(i) lqjs'k Hkksiky esa jgrk gS ;k og eqEcbZ esa jgrk gSA

(ii) x + y = y + x vkSj 29 ,d vHkkT; la[;k gSA

gy

(i) eku yhft, fd]

p : lqjs'k Hkksiky esa jgrk gSA rFkk q : lqjs'k eqEcbZ esa jgrk gSA rc fo;kstu p Ú q gSA

vc ~ p : lqjs'k Hkksiky esa ugha jgrk gSA

~ q : lqjs'k eqEcbZ esa ugha jgrk gSA

blfy, (D
8
) osQ iz;ksx }kjk  p Ú q dk fu"ksèku fuEufyf[kr gS]

~ ( p Ú q ) : lqjs'k Hkksiky esa ugha jgrk gS vkSj og eqEcbZ esa ugha jgrk gSA

(ii) eku yhft, fd]  p : x + y = y + x rFkk q : 29 ,d vHkkT; la[;k gSA rc la;kstu

(ii)  p Ù q gSA

vc  ~ p : x + y ¹ y + x rFkk ~ q : 29 ,d vHkkT; la[;k ugha gSA

vr,o (D
7
) osQ iz;ksx ls]  p Ù q dk fu"ksèku fuEufyf[kr gS]

~ ( p Ù q) : x + y  ¹  y + x ;k 29 ,d vHkkT; la[;k ugha gSA

mnkgj.k 8  fuEufyf[kr dFkuksa esa ls izR;sd dks lizfrcaèk dFku osQ :i esa iqu% fyf[k,%

(i) eksgu ,d vPNk fo|kFkhZ gksxk] ;fn og esgur ls vè;;u djsA

(ii) jes'k dks Ms”kVZ (Hkkstuksijkar fe"Bku) feysxk] osQoy ;fn og jkf=k&Hkkst djsA

(iii) tc vki xkrs gSa] esjs dkuksa dks rdyhI+kQ gksrh gSA

(iv) Hkkjrh; Vhe osQ fdlh fØosQV eSp dks thrus osQ fy, vfuok;Z izfrcaèk gS fd] p;u lfefr
,d gjiQuekSyk (all-rounder) f[kykM+h dk p;u djsA
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(v) rkjk dks ubZ fnYyh dh lSj djus osQ fy, i;kZIr izfrcaèk gS fd] og jk"Vªifr Hkou ns[kus
tk,A

gy
(i) ;g dFku “q ;fn p” osQ :i dk gS] tgk¡

p : eksgu esgur ls vè;;u djsA
q : og ,d vPNk fo|kFkhZ gksxkA

;g dFku] dFku ^^;fn p, rks q** dk ,d lerqY; :i gS (fVIi.kh (b) 14.1.12)A vr,o] iznÙk
dFku dk lerqY; lwphdj.k (formation) fuEufyf[kr gS]

“;fn eksgu esgur ls vè;;u djs] rks og ,d vPNk fo|kFkhZ gksxkA”

(;gk¡ è;ku nhft, fd p esa ^og* dks eksgu ls rFkk  q esa ^eksgu* dks ^og* ls cny fn;k x;k gSA)

(ii) iznÙk dFku  “p osQoy ;fn q”  dk ,d lerqY; :i gS (fVIi.kh (c) 14.1.12)A vr,o]
fn, gq, dFku dk lerqY; lw=khdj.k fuEufyf[kr gS] ̂ ;fn jes'k jkf=k&Hkkst djs rks mls Ms”kVZ
feysxkA**

(iii) ;gk¡ ^tc* dk vFkZ ^;fn* gS vkSj bl izdkj iznÙk dFku dk lw=khdj.k uhps fn;k gS]

^^;fn vki xkrs gSa] rks esjs dkuksa dks rdyhI+kQ gksrh gSaA**

(iv) fn;k gqvk dFku “q dk vfuok;Z gS p osQ fy,” osQ :i esa gS] tgk¡

p : Hkkjrh; Vhe fdlh fØosQV eSp dks thrrh gSA

q : p;u lfefr ,d gjiQuekSyk f[kykM+h dk p;u djrh gSA tks dFku ^^;fn p, rks q**
dk ,d lerqY; :i gS (fVIi.kh (e) 14.1.12)A vr,o] iznÙk dFku dk lerqY; lw=khdj.k
fuEufyf[kr gS]

^^;fn Hkkjrh; Vhe fdlh fØosQV eSp dks thrrh gS] rks p;u lfefr us ,d gjiQuekSyk
f[kykM+h dk p;u fd;k gSA**

(v) fn;k gqvk dFku “p i;kZIr gS q osQ fy, ” osQ :i dk gS] tgk¡

p : rkjk jk"Vªifr Hkou ns[kus tkrh gSA

q : og ubZ fnYyh dh lSj djrh gS] tks dFku ^^;fn p, rks q" dk ,d lerqY; :i gS
(fVIi.kh (d) 14.1.12)A vr% iznÙk dFku dk lerqY; lw=khdj.k fuEufyf[kr gS] ^^;fn rkjk jk"Vªifr
Hkou ns[kus tkrh gS] rks og fnYyh dh lSj djrh gSA**

mnkgj.k 9 dFku  p ® q gS q dks fgUnh Hkk"kk esa O;Dr dhft,\ tgk¡

p : vkt o"kkZ gks jgh gSA
q : 2 + 3 > 4.
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gy lizfrcaèk dFku uhps fn;k gS]

“;fn vkt o"kkZ gks jgh gS] rks 2 + 3 > 4”.

mnkgj.k 10  fuEufyf[kr dFku dks izrhdkRed :i esa fyf[k,%

;fn x = 7 vkSj y = 4” rks x + y = 11.

gy eku yhft, fd- p : x = 7 vkSj y = 4 rFkk q : x + y = 11

rks iznÙk dFku izrhdkRed :i esa p ® q gSA

mnkgj.k 11  fuEufyf[kr dFkuksa dk f}izfrcafèkr dFku fyf[k,%

p : vkt vxLr dh 14 rkjh[k gSA

q : dy Lora=krk fnol gSA

gy vHkh"V f}izfrcafèkr dFku p « q fuEufyf[kr gS%

^^vkt vxLr dh 14 rkjh[k gS ;fn vkSj osQoy ;fn dy Lora=krk fnol gSA**

mnkjg.k 12 fuEufyf[kr f}izfrcafèkr dFku dk izrhdkRed :i esa vuqokn dhft,%

“ABC ,d leckgq f=kHkqt gS ;fn vkSj osQoy ;fn bldk izR;sd var%dks.k 60° dk gSA”

gy eku yhft, fd] p : ABC ,d leckgq f=kHkqt gS rFkk q : bldk (f=kHkqt ABC dk)izR;sd
var%dks.k 60° dk gS] rks iznÙk dFku izrhdkRed :i esa p « q gSA

mnkgj.k 13  ifjek.kkRed okD;ka'kksa dks ifgpkfu, rFkk fuEufyf[kr dFkuksa osQ fu"ksèku fyf[k,%

(i) ,d ,slh la[;k dk vfLrRo gS] tks vius oxZ osQ cjkcj (rqY;) gksrk gSA

(ii) lHkh le iw.kk±dksa x osQ fy,]  x2 Hkh le gksrk gSA

(iii) ,d ,slh la[;k dk vfLrRo gS] tks 6 vkSj 9 dk xq.kt gSA

gy  (i) ifjek.kkRed okD;ka'k ^^,d ,sls dk vfLrRo gS** rFkk fu"ksèku fuEufyf[kr gS]

^^,slh la[;k dk vfLrRo ugha gS] tks vius oxZ osQ cjkcj (rqY;) gSA**

(ii) ^^lHkh osQ fy,** ifjek.kkRed okD;ka'k gS rFkk bldk fu"ksèku fuEufyf[kr gS]

^^,d ,sls le iw.kk±d x dk vfLrRo gS] bl izdkj fd x2 le ugha gSA

(iii) ^^,d ,sls dk vfLrRo gS** ifjek.kkRed okD;ka'k gS rFkk fu"ksèku fuEufyf[kr gS]

^^,slh fdlh la[;k dk vfLrRo ugha gS] tks 6 vkSj 9 nksuksa gh dk xq.kt gSA
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mnkgj.k 14  fl¼ dhft, fd fuEufyf[kr dFku lR; gS%

p : fdlh Hkh okLrfod la[;k x, y osQ fy, ;fn x = y, rks 2x + a = 2y + a tgk¡ a Î Z.

gy  ge dFku p dks] izfrèkukRed fofèk rFkk izR;{k fofèk }kjk] lR; fl¼ djrs gSaA

izR;{k fofèk % fdlh Hkh okLrfod la[;k x, y osQ fy, fn;k gS fd]
x = y

Þ 2x = 2y

Þ 2x + a = 2y + a fdlh a Î Z osQ fy,A

izfrèkukRed fofèk % fdlh okLrfod la[;k x, y osQ fy, dFku p dk izfrèkukRed dFku
fuEufyf[kr gS] ;fn 2x + a ¹ 2y + a, rks x ¹ y, tgk¡ x Î Z.

fn;k gqvk gS fd 2x + a ¹ 2y + a

Þ 2x ¹ 2y

Þ x ¹ y

mnkgj.k 15  fuEufyf[kr dFkuksa dh oSèkrk dh tk¡p dhft,%

(i) r : la[;k 100, 4 vkSj 5 dk xq.kt gSA

(ii) s : la[;k 60, 3 ;k 5 dk xq.kt gSA

gy  (i) eku yhft, fd  p : r Ù s

tgk¡ r : “la[;k 100, 4 dk xq.kt gS” lR; gSA

s : “la[;k 100, 5 dk xq.kt gS” lR; gSA

vr% p lR; gSA

(ii) eku yhft, fd] q : r V s, tgk¡

r : “la[;k 60, 3 dk xq.kt gS** lR; gSA
s : “la[;k 60 ,5 dk xq.kt gS” lR; gSA

vr% q lR; gSA

oLrqfu"B iz'u

mnkjg.k 16 ls 18 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q.)

mnkgj.k 16 fuEufyf[kr esa ls dkSu ,d dFku gS\

(A) xqykc osQ iwQy dkys gSaA
(B) vius dk;Z ij è;ku nhft,A
(C) le;fu"B (punctual) jfg,A
(D) >wB er cksfy,A
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gy  lgh mÙkj (A) gS] D;ksafd (B), (C) rFkk (D) u rks lR; gS vkSj u vlR; gSA okLro esa ;s lHkh
okD; ^ijke'kZ* gSa*

mnkjg.k 17  dFku ^^o"kkZ gks jgh gS vkSj ekSle BaMk gSA**

dk fu"ksèku fuEufyf[kr esa ls dkSu&lk gS%

(A) o"kkZ ugha gks jgh gS vkSj ekSle BaMk gSA

(B) o"kkZ gks jgh gS ;k ekSle BaMk ugha gSA

(C) o"kkZ ugha gks jgh gS ;k ekSle BaMk ugha gSA

(D) o"kkZ ugha gks jgh gS vkSj ekSle BaMk ugha gSA

gy  (C) lgh mÙkj gS] D;ksafd ;g fu;e (D
7
). dks larq"V djrk gSA fodYi (A), (B), (D), (D

7
)

dks larq"V ugha djrs gSaA

mnkgj.k 18 fuEufyf[kr esa ls dkSu&lk dFku ^^;fn fcYyw vPNs vad izkIr djsxk] rks mls ,d
ckblkbZdy feysxh** dk foykse gS\

(A) ;fn fcYyw dks ckbZlkbZdy ugha feysxh] rks og vPNs vad ugha izkIr djsxkA

(B) ;fn fcYyw dks ckbZlkbZdy feysxh] rks og vPNs vad izkIr djsxkA

(C) ;fn fcYyw dks ckbZlkbZdy feysxh] rks og vPNs vad ugha izkIr djsxkA

(D) ;fn fcYyw dks ckbZlkbZdy ugha feysxh] rks og vPNs vad izkIr djsxkA

gy  (B) lgh mÙkj gS] D;ksafd dFku q ® p dk foykse dFku p ® q gSA

14.3   iz'ukoyh

y?kqmÙkjh; iz'u

1. fuEufyf[kr okD;ksa esa ls dkSu ls dFku gS\ vkSfpR; Hkh nhft,%

(i) ,d f=kHkqt dh rhu Hkqtk,¡ gksrh gSaA
(ii) 0 ,d lfEeJ la[;k gSA
(iii) vkleku (vkdk'k) yky gSA
(iv) izR;sd leqPp; ,d vifjfer leqPp; gksrk gSA
(v) 15 + 8 > 23.

(vi) y + 9 = 7.

(vii) vkidk cSx (FkSyk) dgk¡ gS\
(viii) izR;sd oxZ ,d vk;r gksrk gSA
(ix) fdlh pØh; (cyclic) prqHkqZt osQ lEeq[k dks.kksa dk ;ksxiQy 180° gksrk gSA
(x) sin2x + cos2x = 0
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2. fuEufyf[kr la;qDr dFkuksa osQ ?kVd dFkuksa dks Kkr dhft,%

(i) la[;k 7 vHkkT; vkSj fo"ke gSA

(ii) psUubZ Hkkjr esa gS vkSj rfeyukMw dh jktèkkuh gSA

(iii) la[;k 100] la[;kvksa 3] 11 vkSj 5 ls HkkT; gSA
(iv) paMhx<+] gfj;k.kk vkSj ;w-ih- dh jktèkkuh gSA

(v) 7 ,d ifjes; la[;k gS ;k ,d vifjes; la[;k gSA

(vi) 0 izR;sd èku iw.kk±d vkSj izR;sd ½.k iw.kk±d ls de gksrk gSA
(vii) ikSèks izdk'k la'ys"k.k (photosynthesis) osQ fy, lw;Z osQ izdk'k] ikuh vkSj dkcZu&

MkbZvkWDlkbM dk iz;ksx djrs gSaA
(viii) fdlh lery esa fLFkr nks js[kk,¡ ;k rks ,d fcanq ij izfrPNsn djrh gSa ;k os lekarj gksrh gSaA
(ix) ,d vk;r ,d prqHkZqt gksrk gS ;k ,d 5&Hkqtkvksa dk cgqHkqt gksrk gSA

3. fuEufyf[kr la;qDr dFkuksa osQ ?kVd dFku fyf[k, rFkk tk¡fp, fd os lR; gSa ;k vlR; gSa \

(i) la[;k 57] 2 ;k 3 ls HkkT; gSA

(ii) la[;k 24] 4 vkSj 6 dk xq.kt gSA

(iii) lHkh thfor oLrqvksa dh nks vk¡[ksa vkSj nks iSj gksrs gSaA
(iv) 2 ,d le la[;k vkSj ,d vHkkT; la[;k gSA

4. fuEufyf[kr ljy dFkuksa osQ fu"ksèku fyf[k, %

(i) la[;k 17] ,d vHkkT; la[;k gSA
(ii) 2 + 7 = 6.

(iii) cSxuh jax uhyk gksrk gSA

(iv) 5  ,d ifjes; la[;k gSA

(v) 2 ,d vHkkT; la[;k gSA
(vi) izR;sd okLrfod la[;k ,d vHkkT; la[;k gSA
(vii) xk; osQ pkj iSj gksrs gSaA
(viii) fdlh yhi o"kZ esa 366 fnu gksrs gSaA
(ix) lHkh le:i f=kHkqt lok±xle gksrs gSaA
(x) fdlh òÙk dk {ks=kiQy] òÙk dh ifjfèk osQ leku gksrk gSA

5. fuEufyf[kr dFkuksa dk izrhdkRed :i esa vuqokn dhft, %

(i) jkgqy us fganh vkSj vaxzs”kh fo"k;ksa esa ijh{kk ikl dhA

(ii) x vkSj y le iw.kk±d gSaA
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(iii) 2, 3 vkSj 6 la[;k 12 osQ xq.ku[k.M gSaA

(iv) ;k rks x ;k x + 1 ,d fo"ke iw.kk±d gSA

(v) ,d la[;k ;k rks 2 ;k 3 ls HkkT; gSA

(vi) ;k rks x = 2 ;k x = 3, lehdj.k 3x2 – x – 10 = 0 dk ,d ewy gSA

(vii) fo|kFkhZx.k fganh ;k vaxjs”kh dks oSdfYid iz'ui=k osQ :i eas ys (pqu) ldrs gSaA

6. fuEufyf[kr la;qDr dFkuksa osQ fu"ksèku fyf[k,%

(i) lHkh ifjes; la[;k,¡ okLrfod vkSj lfEeJ gksrh gSaA

(ii) lHkh okLrfod la[;k,¡ ifjes; ;k vifjes; gksrh gSaA

(iii) x = 2 vkSj x = 3, f}?kkr lehdj.k x2 – 5x + 6 = 0 osQ ewy gSaA

(iv) fdlh f=kHkqt dh ;k rks 3&Hkqtk,¡ ;k 4&Hkqtk,¡ gksrh gSaA

(v) 35] ,d HkkT; la[;k ;k ,d vHkkT; la[;k gSA

(vi) lHkh vHkkT; iw.kk±d ;k rks le gksrs gSa ;k fo"ke gksrs gSaA

(vii) x ;k rks x ;k – x osQ cjkcj (rqY;) gksrk gSA

(viii) la[;k 6] 2 vkSj 3 ls HkkT; gSA

7. fuEufyf[kr dFkuksa dks lizfrcaèk dFkuksa osQ :i esa iqu% fyf[k,%

(i) fdlh fo"ke la[;k dk oxZ fo"ke gksrk gSA

(ii) jkf=k&Hkkst osQ mijkar vkidks LohV fM'k feysxhA

(iii) vki i+sQy (vliQy) gks tk;saxs] ;fn vki vè;;u ugha djsaxsA

(iv) fdlh iw.kk±d dk bdkbZ dk vad 0 ;k 5 gksrk gS] ;fn og 5 ls HkkT; gksrk gSA

(v) fdlh vHkkT; la[;k dk oxZ vHkkT; ugha gksrk gSA

(vi) 2b = a + c, ;fn a, b vkSj c lekarj Js.kh (A.P.) esa gSaA

8. f}izfrcaèk dFku p « q, cukb,] tgk¡
(i) p : fdlh iw.kk±d dk bdkbZ dk vad 'kwU; gSA

q : og 5 ls HkkT; gSA

(ii) p : ,d izkÑr la[;k n fo"ke gSA
q : izkÑr la[;k n, 2 ls HkkT; ugha gSA

(iii) p : ,d f=kHkqt leckgq f=kHkqt gSA
q : ,d f=kHkqt dh rhuksa Hkqtk,¡ leku gSaA
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9. fuEufyf[kr dFkuksa osQ izfrèkukRe fyf[k,%

(i) ;fn x = y vkSj y = 3, rks x = 3.

(ii) ;fn n ,d izkÑr la[;k gS] rks n ,d iw.kk±d gSA

(iii) ;fn fdlh f=kHkqt dh rhuksa Hkqtk,¡ leku gSa] rks f=kHkqt leckgq gSA

(iv) ;fn x vkSj y ½.k iw.kk±d gSa] rks xy èku gSA

(v) ;fn izkÑr la[;k n, 6 ls HkkT; gS] rks n, 2 vkSj 3 ls HkkT; gSA

(vi) ;fn ci+ZQ fxj jgh gS] rks ekSle B.Mk gksxkA

(vii) ;fn x ,d okLrfod la[;k bl izdkj gS fd 0 < x < 1, rks x2 < 1.

10. fuEufyf[kr dFkuksa osQ foykse fyf[k,%

(i) ;fn ,d vk;r ‘R’ ,d oxZ gS] rks R ,d leprqHkqZt (rhombus) gSA

(ii) ;fn vkt lkseokj gS] rks oQy eaxyokj gksxkA

(iii) ;fn vki vkxjk tk,¡] rks vki rktegy fuf'pr gh nsf[k,A

(iv) ;fn fdlh f=kHkqt dh nks Hkqtkvksa osQ oxks± dk ;ksxiQy ml f=kHkqt dh rhljh Hkqtk osQ
oxZ osQ cjkcj gS] rks og ,d ledks.k f=kHkqt gSA

(v) ;fn fdlh f=kHkqt osQ rhuksa dks.k leku gSa] rks og ,d leckgq f=kHkqt gSA

(vi) ;fn x : y = 3 : 2, rc 2x = 3y.

(vii) ;fn S ,d pØh; prqHkZqt gS] rks S osQ lEeq[k dks.k laiwjd gSaA

(viii) ;fn x 'kwU; gS] rks x u rks èku gS vkSj u ½.k gSA

(ix) ;fn nks f=kHkqt le:i gSa] rks mudh laxr Hkqtkvksa dk vuqikr leku gSA

11. fuEufyf[kr dFkuksa eas ifjek.kkRed okD;ka'kksa dks igpkfu,%
(i) ,d ,sls f=kHkqt dk vfLrRo gS] tks leckgq ugha gSA

(ii) lHkh okLrfod la[;kvksa x vkSj y osQ fy,] xy = yx

(iii) ,d ,slh okLrfod la[;k dk vfLrRo gS] tks ,d ifjes; la[;k ugha gSA

(iv) izR;sd izkÑr la[;k x osQ fy,] x + 1 Hkh ,d izkÑr la[;k gSA

(v) lHkh izkÑr la[;kvksa x tgk¡ x > 3, x2 la[;k 9 ls cM+k gSA

(vi) ,d ,sls f=kHkqt dk vfLrRo gS] tks lef}ckgq f=kHkqt ugha gSA

(vii) lHkh ½.k iw.kk±d x osQ fy,] x3 Hkh ,d ½.k iw.kk±d gSA

(viii) mi;qZDr dFkuksa esa ,d ,sls dFku dk vfLrRo gS] tks lR; ugha gSA

(ix) 2 ls fHkUu (vfrfjDr) ,d le vHkkT; la[;k dk vfLrRo gSA

(x) ,d ,slh okLrfod la[;k x dk vfLrRo gS rkfd] x2 + 1 = 0.

2025-26



xf.krh; foospu    265

12. izR;{k fofèk }kjk fl¼ dhft, fd fdlh ifjes; la[;k ‘n’ osQ fy, n3 – n lnSo le gSA

[laosQr: nks n'kk,¡ (i) n le gS] (ii)  n fo"ke gSA]

13. fuEufyf[kr dFkuksa dh oSèkrk dh tk¡p dhft,%
(i)    p : la[;k 125] 5 vkSj 7 ls HkkT; gSA
(ii)   q : la[;k 131] 3 ;k 11 dk xq.kt gSA

14. fojksèkksfDr fofèk }kjk fuEufyf[kr dFku dks fl¼ dhft,%
p : ,d vifjes; la[;k vkSj ,d ifjes; la[;k dk ;ksxiQy vifjes; gksrk gSA

15. izR;{k fofèk }kjk fl¼ dhft, fd fdlh Hkh okLrfod la[;k  x, y osQ fy,] ;fn
x = y, rks x2 = y2.

16. izfrèkukRed fofèk dk iz;ksx djosQ fl¼ dhft, fd ;fn n2  ,d le iw.kk±ad gS] rks n Hkh
,d le iw.kk±d gSA

oLrqfu"B iz'u
iz'u la[;k 17 ls 36 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu, (M.C.Q.)

17. fuEufyf[kr esa ls dkSu ,d dFku gS\
(A) x ,d okLrfod la[;k gSA
(B) ia[ks dks can dj nhft,A
(C) 6 ,d izkÑr la[;k gSA
(D) eq>s tkus nhft,A

18. fuEufyf[kr esa ls dkSu ,d dFku ugha gS\
(A) /weziku LokLF; osQ fy, gkfudkjd gSA

(B) 2 + 2 = 4

(C) osQoy 2 ,d le vHkkT; la[;k gSA

(D) ;gk¡ vkb,A

19. dFku “2 + 7 > 9  ;k  2 + 7 < 9” esa la;kstd gS

(A) vkSj

(B) ;k

(C) >

(D) <
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20. dFku ^^ìFoh lw;Z dh ifjØek djrh gS vkSj panzek] ìFoh dk ,d mixzg gSA** esa la;kstd

(A) ;k

(B) ìFoh

(C) lw;Z

(D) vkSj

21. dFku ^^,d òÙk] ,d nh?kZòÙk (ellipse) gksrk gSA** dk fu"ksèku gS%

(A) ,d nh?kZòr] ,d òÙk gksrk gSA

(B) ,d nh?kZòÙk] ,d òÙk ugha gksrk gSA

(C) ,d òÙk] ,d nh?kZòÙk ugha gksrk gSA

(D) ,d òÙk] ,d nh?kZòÙk gksrk gSA

22. dFku ^^7] 8 ls cM+k gS** dk fu"ksèku gS%

(A) 7] 8 osQ cjkcj gSA

(B) 7] 8 ls cM+k ugha gSA

(C) 8] 7 ls de gSA

(D) buesa ls dksbZ ughaA

23. dFku ^^72] 2 vkSj 3 ls HkkT; gSA** dk fu"ksèku

(A) 72] 2 ls HkkT; ugha gS ;k 72] 3 ls HkkT; ugha gSA

(B) 72] 2 ls HkkT; ugha gS vkSj 72] 3 ls HkkT; ugha gSA

(C) 72] 2 ls HkkT; gS vkSj 72] 3 ls HkkT; ugha gSA

(D) 72] 2 ls HkkT; ugha gS vkSj 72] 3 ls HkkT; gSA

24. dFku ^^ ikSèks CO
2
 xzg.k djrs gSa vkSj O

2 
NksM+rs gSa** dk fu"ksèku gS%

(A) ikSèks CO
2
 ugha xzg.k djrs gSa vkSj O

2 
ugha NksM+rs gSaA

(B) ikSèks CO
2
 ugha xzg.k djrs gSa ;k O

2 
ugha NksM+rs gSaA

(C) ikSèks CO
2
 xzg.k djrs gSa vkSj O

2 
ugha NksM+rs gSaA

(D) ikSèks CO
2
 xzg.k djrs gSa ;k O

2 
ugha NksM+rs gSaA
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25. dFku ^^jkts'k ;k jtuh cSaxyksj esa jgrs FksA** dk fu"ksèku gS%

(A) jkts'k cSaxyksj esa ugha jgrk Fkk ;k jtuh cSaxyksj esa jgrh gSA

(B) jkst'k cSaxyksj esa jgrk gS vkSj jtuh cSaxyksj esa ugha jgrh FkhA

(C) jkts'k cSaxyksj esa ugha jgrk Fkk vkSj jtuh cSaxyksj esa ugha jgrh FkhA

(D) jkts'k cSaxyksj eas ugha jgrk Fkk ;k jtuh cSaxyksj esa ugha jgrh FkhA

26. dFku ^^101] 3 dk ,d xq.kt ugha gSA** dk fu"ksèku gS%

(A) 101] 3 dk ,d xq.kt gSA

(B) 101] 2 dk ,d xq.kt gSA

(C) 101] ,d fo"ke la[;k gSA

(D) 101] ,d le la[;k gSA

27. dFku ^^;fn 7] 5 ls cM+k gS rks 8] 6 ls cM+k gSA** dk izfrèkukRed dFku gS%

(A) ;fn 8] 6 ls cM+k gS] rks 7] 5 ls cM+k gSA

(B) ;fn 8] 6 ls cM+k ugha gS] rks 7] 5 ls cM+k gSA

(C) ;fn 8] 6 ls cM+k ugha gS] rks 7] 5 ls cM+k ugha gSA

(D) ;fn 8] 6 ls cM+k gS] rks 7] 5 ls cM+k ugha gSA

28. dFku ^^;fn x > y, rks x + a > y + a.** dk foykse dFku gS%

(A) ;fn x < y, rks x + a < y + a.

(B) ;fn x + a > y + a, rks x > y.

(C) ;fn x <  y, rks x + a > y + a.

(D) ;fn x >  y,  rks x + a < y + a.

29. dFku ̂ ^;fn lw;Z ugha ped jgk gS] rks vkdk'k cknyksa ls Hkjk (vkPNkfnr) gSA** dk foykse
dFku gS%

(A) ;fn vkd'k cknyksa ls Hkjk gS] rks lw;Z ugha ped jgk gSA

(B) ;fn lw;Z ped jgk gS] rks vkdk'k cknyksa ls Hkjk gSA

(C) ;fn vkdk'k lkiQ gS] rks lw;Z ped jgk gSA

(D) ;fn lw;Z ugha ped jgk gS] rks vkdk'k cknyksa ls ugha Hkjk gSA
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30. dFku ^^;fn  p, rks q” dk izfrèkukRed dFku gS%

(A) ;fn  q, rks p.

(B) ;fn  p, rks ~ q.

(C)  ;fn ~ q, rks ~ p.

(D)  ;fn  ~ p, rks ~ q.

31. dFku ^^;fn x2 le ugha gS] rks x le ugha gS**] fuEufyf[kr dFkuksa esa ls fdldk foykse gS]

(A) ;fn x2 fo"ke gS] rks x le gSA

(B) ;fn x le ugha gS] rks x2 le ugha gSA

(C) ;fn x le gS] rks x2 le gSA

(D) ;fn x fo"ke gS] rks x2 le gSA

32. dFku ^^;fn p.Mhx<+ iatkc dh jktèkkuh gS] rks p.Mhx<+ Hkkjr esa gSA** dk izfrèkukRed
dFku

(A) ;fn p.Mhx<+ Hkkjr esa ugha gS] rks p.Mhx<+ iatkc dh jktèkkuh ugha gSA

(B) ;fn p.Mhx<+ Hkkjr esa gS] rks p.Mhx<+ iatkc dh jktèkkuh gSA

(C) ;fn p.Mhx<+ iatkc dh jktèkkuh ugha gS] rks p.Mhx<+ Hkkjr dh jktèkkuh ugha gSA

(D) ;fn p.Mhx<+ iatkc dh jktèkkuh gS] rks p.Mhx<+ Hkkjr esa ugha gSA

33. fuEufyf[kr eas dkSu lk lizfrcaèk dFku p ® q gS?

(A) q i;kZIr gS p osQ fy,A

(B) p vfuok;Z gS q osQ fy,A

(C) p osQoy ;fn q.

(D) ;fn q, rks p.

34. dFku ^^3 vkSj 4 dk xq.kuiQy 9 gSA** dk fu"ksèku gS%

(A) ;g vlR; gS] fd 3 vkSj 4 dk xq.kuiQy 9 gSA

(B) 3 vkSj 4 dk xq.kuiQy 12 gSA

(C) 3 vkSj 4 dk xq.kuiqy 12 ugha gSA

(D) ;g vlR; gS fd 3 vkSj 4 dk xq.kuiQy 9 ugha gSA
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35. fuEufyf[kr esa ls dkSu&lk dFku ¶,d (dksbZ) izkÑr la[;k 'kwU; ls cM+h gksrh gSA¸ dk
fu"ksèku ugha gS%

(A) ,d izkÑr la[;k 'kwU; ls cM+h ugha gksrh gSA

(B) ;g vlR; gS] fd ,d izkÑr la[;k 'kwU; ls cM+h gksrh gSA

(C) ;g vlR; gS fd ,d izkÑr la[;k 'kwU; ls cM+h ugha gksrh gSA

(D) buesa ls dksbZ ughaA

36. fuEufyf[kr dFkuksa esa ls dkSu ,d la;kstu gS\

(A) jke vkSj ';ke fe=k gSaA

(B) jke vkSj ';ke nksuksa yEcs gSaA

(C) jke vkSj ';ke nksuksa 'k=kq gSaA

(D) bueas ls dksbZ ughaA

37. crykb, fd D;k fuEufyf[kr okD;] dFku gSa ;k ugha gSa%

(i) fdlh f=kHkqt esa cjkcj Hkqtkvksa osQ lkeus osQ dks.k cjkcj gksrs gSaA

(ii) panzek] ìFoh ,d mixzg gSA

(iii) bZ'oj vki ij Ñik djsaA

(iv) ,f'k;k ,d egk}hi gSA

(v) vki oSQls gSa\
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15.1 lexz voyksdu (Overview)

vkius iwoZorhZ d{kkvksa esaaaaaaa osQUnzh; izo`fÙk osQ ekiksa dk vè;;u fd;k gS tSls fd oxhZÑr ,oa
voxhZÑr vk¡dM+ksa dk ekè;] ekfè;dk ,oa cgqydA bu ekiksa osQ vfrfjDr gesaaaa izk;% ,d nwljs izdkj
osQ eki dks Kkr djus dh vko';drk gksrh gS ftls izdh.kZu (iSQyko) dh eki dgk tkrk gSA ;g
ekè; vFkok ekfè;dk tSls eè;orhZ ekuksa ls izs{k.kksa dk fopj.k ekirk gSA

;g vè;k; ekè; fopyu] izlj.k] ekud fopyu tSlh egÙoiw.kZ izdh.kZu dh ekiksa dk
vè;;u djus vkSj vUr esaaaa ckjackjrk caVuksa dk fo'ys"k.k djus ls lEcfUèkr gSA

15.1.1  izdh.kZu dh eki (Measure of Dispersion)

(a) ifjlj (Range): ifjlj ,slh izdh.kZu dh eki gS ftls cgqr gh ljyrk ls le>k ,oa Kkr
fd;k tkrk gS ifjlj bl izdkj ifjHkkf"kr gSA
ifjlj = lcls cM+k izs{k.k µ lcls NksVk izs{k.k

(b) ekè; fopyu (Mean Deviation)

(i) voxhZÑr vkadM+ksa dk ekè; fopyu
     n izs{k.kksa x

1
, x

2
, ..., x

n
, dk muosQ ekè; ( x ) osQ lkis{k] ekè; fopyu

M.D ( x ) =

| |ix x

n

− 
(1)

   mudh ekfè;dk osQ lkis{k ekè; fopyu Kkr djus osQ fy, fuEufyf[kr lw=k dk
   mi;ksx fd;k tkrk gSA

M.D (M) =

| M |ix

n

− 
(2)

(ii) vlrr ckjackjrk caVu dk ekè; fopyu (Mean Deviation for discrete

frequency distribution)

eku yhft, fn, gq, vkadM+ksa esaaa n lrr izs{k.k x
1
, x

2
, ... , x

n
 gSa ftudh ckjackjrk,¡ Øe'k%

 f
1
, f

2
, ... , f

n
, gSA

vè;k; 15

lkaf[;dh

∑

∑
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bl fLFkfr esaaa M.D ( x ) =
| | | |

N

i i i i

i

f x x f x x

f

− −
=

  

 
(3)

M.D (M) =
| M |

N

i if x − 
(4)

tgk¡ N = if .

(iii)  lrr ckjackjrk caVu  (oxhZÑr vkadM+s) dk ekè; fopyu (Mean deviation

        for continuous frequency distribution (Grouped data)

M.D ( x ) =
| |

N

i if x x− 
(5)

M.D (M) =
| M |

N

i if x − 
(6)

tgk¡ x
i
 oxks± osQ eè; fcUnq gSaA x vkSj M Øe'k% caVu osQ ekè; ,oa ekfè;dk gSaA

(c) izlkj.k (Variance) : eku yhft, n izs{k.kksa x
1
, x

2
, ..., x

n
 dk ekè; x  gSA izlj.k dks σ2

ls n'kkZ;k tkrk gS vkSj bls σ2 =
21

( )ix x
n

−  ls izkIr fd;k tkrk gSA (7)

(d) ekud fopyu (Standard Deviation) ;fn σ2 izlj.k gS] rks σ ekud fopyu dgykrk
gS vkSj bls

σ =
21

( )ix x
n

−  ls izkIr fd;k tkrk gSA (8)

(e) vlrr ckjackjrk caVuosQ fy, ekud fopyu (Standard Deviation for a discrete

frequency distribution)

σ =
21

( )
N

i if x x−  ls izkIr gksrk gSA (9)

tgk¡ x
i
’ s dh ckjackjrk,¡  f

i
’s gSa ,oa N = 

1

n

i

i

f
=
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272   iz'u izn£'kdk

(f) lrr ckjackjrk caVu (oxhZÑr vkadM+k) osQ fy, ekud fopyu (Standard

deviation of a continuous frequency distribution)

σ =
21

( )
N

i if x x− (10)

tgk¡ x
i
 oxks± osQ eè; fcUnq gSa vkSj f

i
 mudh Øe'k% ckjackjrk,a gSa%

lw=k (10) fuEu lw=k osQ leku gS%

σ =
1

N
 ( )

22N i i i if x f x−  (11)

(g) ekud fopyu osQ fy, vU; lw=k (Another formula for standard deviation)

σ
x
 =

N

h
 ( )

22N i i i if y f y−  (12)

tgk¡ h oxZ varjky dh pkSM+kbZ gS ,oa y
i
 = 

Aix

h

−
vkSj A dfYir ekè; gSA

15.1.2  fopj.k xq.kkad (Coefficient of variation): dHkh&dHkh ekud fopyu dks ekè; dk
lekuqikr O;Dr djrs gq,] lkekU;r%] izfr'krrk] ifjorZu'khyrk dh O;k[;k djuk ykHknk;d gksrk
gSA izkfr'krrk osQ :i esaaa bldk lehdj.k bl izdkj gS&

fopj.k xq.kkad  = 100×
ekud fopyu

ekè;
15.2 gy fd, gq, mnkjg.k

y?kqmÙkjh; mnkgj.k (S.A.)

mnkgj.k 1  fuEufyf[kr vkadM+ksa dk ekè; osQ lkis{k ekè; fopyu Kkr dhft,%

vkdkj (x): 1 3 5 7 9 11 13 15

ckjackjrk (f): 3 3 4 14 7 4 3 4

gy  ekè; = x  =
3 9 20 98 63 44 39 60

42

i i

i

f x

f

+ + + + + + +
=

 
 

 = 
336

8
42

=

M.D. ( x ) =
| | 3(7) 3(5) 4(3) 14(1) 7(1) 4(3) 3(5) 4(7)

42

i i

i

f x x

f

− + + + + + + +
=

 
 

∑

∑ ∑

∑ ∑

∑
∑

∑
∑
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=
21 15 12 14 7 12 15 28 62

42 21

+ + + + + + +
=  = 2.95

mnkgj.k 2  fuEufyf[kr vkadM+ksa osQ fy, izlj.k vkSj ekud fopyu Kkr dhft,%
                57, 64, 43, 67, 49, 59, 44, 47, 61, 59

gy  ekè; ( x ) =
57 64 43 67 49 59 61 59 44 47 550

55
10 10

+ + + + + + + + +
= =

izlj.k (σ2) =

2( )ix x

n

− 

= 

2 2 2 2 2 2 2 2 2 22 9 12 12 6 4 6 4 11 8

10

+ + + + + + + + +

=
662

66.2
10

=

ekud fopyu (σ) = 2 66.2 8.13σ = =

mnkgj.k 3  n'kkZb, fd voxhZÑr vkadM+ksa dk ekud fopyu Kkr djus osQ fy, uhps fn, x, nks
lw=k ,d leku gSa%

2( )ix x

n

−
σ =

 ,oa
2

2ix
x

n
σ′ = −

 

gy  ge ikrs gSa 2( )ix x−  =
2 2( 2 )i ix x x x− + 

=
2 22i ix x x x+ − +   

= ( )22 2 1i ix x x x− +   

=
2 22 ( )ix x n x n x− + 

=
2 2
ix n x− 

∑

∑∑

∑∑

∑ ∑∑

∑∑ ∑

∑

∑
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nksuksa i{kksa dks n ls Hkkx nsus ij vkSj oxZ ewy ysus ij gesaaa σ = σ′izkIr gksrk gSA

mnkgj.k 4  fuEufyf[kr vkadM+ksa dk izlj.k Kkr dhft,%

oxZ vUrjky ckjackjrk

4 - 8 3

8 - 12 6

12 - 16 4

16 - 20 7

gy ekè; ( )x  =
3 6 6 10 4 14 7 18

20

i i

i

f x

f

× + × + × + ×
=

 
 

 = 13

izlj.k (σ2) = 

2 2 2 2 2( ) 3( 7) 6( 3) 4(1) 7(5)

20

i i

i

f x x

f

− − + − + +
=

 
 

                           =  
147 54 4 175

19
20

+ + +
=

nh?kZ mÙkjh; mnkgj.k (L.A.)

mnkgj.k 5  fuEufyf[kr ckjackjrk caVu osQ fy, ekè;] izlj.k ,oa ekud fopyu Kkr
dhft,%

oxZ ckjackjrk

1 - 10 11

10 - 20 29

20 - 30 18

30 - 40 4

40 - 50 5

50 - 60 3

∑
∑

∑
∑
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gy  eku yhft, dfYid ekè;  A, 25.5. ;gka h = 10

oxaZ x
i

y
i
 = 

– 25.5

10

i
x

f
i

f
i
 y

i

2

i i
f y

1 - 10 5.5 –2 11 –22 44

10 - 20 15.5 –1 29 –29 29

20 - 30 25.5 0 18 0 0

30 - 40 35.5 1 4 4 4

40 - 50 45.5 2 5 10 20

50 - 60 55.5 3 3 9 27

;ksx 70 –28 124

x′ =
28

0.4
70

i i

i

f y

f

−
= = −

 
 

ekè; = x  = 25.5 + (–10) (0.4) = 21.5

izlj.k (σ2) = ( )
2

22N
N

i i i i

h
f y f y

  
−    

  

=
10 10

70 70

×

×
 [70(124) – (–28)2]

=
70 (124) 28 28

7 7 7 7

×
−

× ×
=

1240
16 161

7
− =   (yxHkx)

S.D. (σ) = 161 12.7=

∑
∑

∑ ∑
⎡

⎣

⎢
⎢ ⎡

⎣

⎢
⎢
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mnkgj.k 6  nks dkj[kkuksa A rFkk B }kjk fufeZr cYcksa dh dk;Z vofèk (Life) dks fuEu lkj.kh esaaa
n'kkZ;k x;k gS%

vofèk dkj[kkuk A dkj[kkuk B
(?kaVksa esaaa) (cYcksa dh la[;k) (cYcksa dh la[;k)

550 - 650 10 8

650 - 750 22 60

750 - 850 52 24

850 - 950 20 16

950 - 1050 16 12

;ksx 120 120

dk;Z vofèk dh n`f"V ls fdl dkj[kkus osQ cYc vfèkd laxr (Consistent) gSaA

gy  ;gk¡ h = 100, eku yhft, A (dfYir ekè;) = 800.

dk;Z vofèk ekè; eku (x
i
) y

i
 = 

– A

10

i
x

dkj[kkuk A dkj[kkuk B

(?kaVksa esaaa) f
i

f
i
 y

i

2

i i
f y f

i
f

i
 y

i

2

i i
f y

550 - 650 600 –2 10 –20 40 8 –16 32

650 - 750 700 –1 22 –22 22 60 – 60 60

750 - 850 800 0 52 0 0 24 0 0

850 - 950 900 1 20 20 20 16 16 16

950 - 1050 1000 2 16 32 64 12 24 48

;ksx 120 10 146 120 –36 156

dkj[kkuk A osQ fy,

ekè;  ( x ) =
10

800 100 816.67
120

+ × = ?kVa s

S.D. =
100

120 (146) 100 109.98
120

− =
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blfy, fopj.k xq.kkad  = 
S.D. 109.98

100 100 13.47
816.67x

× = × =

dkj[kkuk B osQ fy,

ekè; =
36

800 100 770
120

−  
+ =    

S.D. =
2100

120 (156) ( 36) 110
120

− − =

blfy, fopj.k xq.kkad  =
S.D. 110

100 100 14.29
ekè;

D;ksafd dkj[kkuk B dk fopj.k xq.kkad] dkj[kkuk A osQ fopj.k xq.kkad ls vfèkd gSA
dkj[kkuk B dk fopj.k vfèkd gS vFkkZr~ dkj[kkuk A osQ cYc vfèkd laxr gSA

oLrqfu"B iz'u
mnkgj.k la[;k 7 ls 9 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esaa a ls lgh mÙkj dk p;u
dhft,% (M.C.Q)

mnkgj.k 7  vk¡dM+ksa 2, 9, 9, 3, 6, 9, 4 dk ekè; osQ lkis{k ekè; fopyu gS%
(A) 2.23 (B) 2.57 (C) 3.23 (D) 3.57

gy  lgh mÙkj (B) gSA

M.D. ( x ) = 
| | 4 3 3 3 0 3 2

2.57
7

ix x

n

− + + + + + +
= =

 

mnkgj.k 8 ;fn vkadM+ksa 2, 4, 5, 6, 8, 17 dk izlj.k 23.33 gS] rks 4, 8, 10, 12, 16, 34 dk izlj.k
gksxk%

(A) 23.23 (B) 25.33 (C) 46.66 (D) 48.66

gy  lgh mÙkj (C) gSA tc izR;sd izs{k.k dks 2 ls xq.kk dj fn;k tk, rks izlj.k Hkh 2 lsxq.kk
gks tkrk gSA

mnkgj.k 9  n ekuksa x
1
, x

2
, ..., x

n
 osQ leqPp; dk ekud fopyu σ gSA nwljs leqPp; osQ n ekuksa

x
1
 + k, x

2
 + k, ..., x

n
 + k dk ekud fopyu gS%

(A) σ (B) σ + k (C) σ – k (D) kσ

gy  lgh mÙkj (A) gSA ;fn izR;sd izs{k.k esaa a vpj k ls o`f¼ dj nh tk, rks ekud fopyu
vifjo£rr jgrk gSA

770
× = × =

×

∑

2025-26



278   iz'u izn£'kdk

15.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. fuEufyf[kr ckjackjrk caVu dk ekè; osQ lkis{k ekè; fopyu Kkr dhft,A

vkdkj 20 21 22 23 24

ckjackjrk 6 4 5 1 4

2. fuEufyf[kr ckjackjrk caVu dk ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,A

izkIrkad 10 11 12 14 15

fo|kfFkZ;ksa dh la[;k 2 3 8 3 4

3. ;fn n ,d fo"ke la[;k gS] rks izFke  n izkÑr la[;kvksa dk ekè; osQ lkis{k ekè;
fopyu Kkr dhft,A

4. ;fn n ,d le la[;k gS] rks izFke n izkÑr la[;kvksa dk ekè; osQ lkis{k ekè; fopyu
Kkr dhft,A

5. izFke n izkÑr la[;kvksa dk ekud fopyu Kkr dhft,A

6. ,d VsLV dks iwjk djus osQ fy,] le; osQ oqQN vk¡dM+ksa dk ekè; ,oa ekud fopyu
Kkr fd, x,] ftuosQ ifj.kke fuEufyf[kr gSa%

izs{k.kksa dh la[;k = 25, ekè; = 18.2 lSosQ.M] ekud fopyu = 3.25 lSosQ.MA

rRi'pkr~ 15 izs{k.kksa x
1
, x

2
, ..., x

15
, dk nwljk leqPp; miyCèk gksrk gSA ;g Hkh lSosQ.M

esaa a gSA vkSj 
15

1

279i

i

x
=

=  ,oa 
15

2

1

5524i

i

x
=

=  lHkh 40 izs{k.kksa ij vkèkkfjr ekud fopyu

Kkr dhft,A

7. n
1
 izs{k.kksa osQ leqPp; osQ ekè; ,oa ekud fopyu Øe'k% 1x  ,oa s

1 
gSaA tcfd  n

2

izs{k.kksa osQ ,d vU; leqPp; osQ ekè; ,oa ekud fopyu Øe'k% 2x  ,oa s
2 
gSaA n'kkZb,

fd (n
1
 + n

2
) izs{k.kksa osQ la;qDr leqPp; dk ekud fopyu]

S.D. = 

2 2 2
1 1 2 2 1 2 1 2

2
1 2 1 2

( ) ( ) ( )

( )

n s n s n n x x

n n n n

+ −
+

+ +

∑ ∑
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8. nks leqgksa] ftuesaa a izR;sd esaa a 20 izs{k.k gSa] osQ ekud fopyu ,d leku 5 gSaA izFke lewg
dk ekè; 17 vkSj nwljs lewg dk ekè; 22] gSA fn, gq, nks lewgksa dks feykus ij izkIr
lewg dk ekud fopyu Kkr dhft,A

9. fuEufyf[kr ckjackjrk caVu dk izlj.k 160 gSA

x A 2A 3A 4A 5A 6A

f 2 1 1 1 1 1

;fn A ,d èkukRed iw.kk±d gS rks A dk eku Kkr dhft,A
10. fuEufyf[kr ckjackjrk caVu osQ fy, ekud fopyu Kkr dhft,A

x 2 3 4 5 6 7

f 4 9 16 14 11 6

11. ,d d{kk esaa a 60 fo|kFkhZ gSaA ,d VsLV esaa a d{kk osQ fo|kfFkZ;ksa }kjk izkIrkadksa dks
fuEufyf[kr ckjackjrk caVu esaa a n'kkZ;k x;k gSA tgk¡ x ,d èkukRed iw.kk±d gSA vadksa dk
ekè; ,oa ekud fopyu Kkr dhft,A

vad 0 1 2 3 4 5

ckjackjrk x – 2 x x2 (x + 1)2 2x x + 1

12. 60 cYcksa osQ ,d uewus dk vkSlr dk;Z vofèk (mean life) 650 ?kaVs gSa ,oa ekud
fopyu 8 ?kaVs gSA 80 cYcksa osQ ,d nwljs uewus dk vkSlr dk;Z vofèk 660 ?kaVs gSa ,oa
ekud fopyu 7 ?kaVs gSA lexz :i ls ekud fopyu Kkr dhft,A

13. 100 oLrqvksa dk ekè; ,oa ekud fopyu Øe'k% 50 ,oa 4 gSA lHkh oLrqvksa dk ;ksx
Kkr dhft,A oLrqvksa osQ oxZ dk ;ksx Hkh Kkr dhft,A

14. ;fn fdlh caVu osQ fy, 

18

1

( – 5)
i

x
=

 = 3 

18
2

1

( – 5) 43
i

x
=

=  vkSj oqQy oLrqvksa dh la[;k

18gS] rks ekè; ,oa ekud fopyu Kkr dhft,A

15. uhps fy[ks fuEufyf[kr ckjackjrk caVu osQ fy, ekè; ,oa izlj.k Kkr dhft,A

x 1 ≤ x < 3 3 ≤ x < 5 5 ≤ x < 7 7 ≤ x < 10

f 6 4 5 1

∑ ∑
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nh?kZ mÙkjh; iz'u (L.A.)

16. fuEufyf[kr ckjackjrk caVu osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,A

oxZ vUrjky 0 - 4 4 - 8 8 - 12 12 - 16 16 - 20

ckjackjrk 4 6 8 5 2

17. fuEufyf[kr vkadM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,A

oxZ vUrjky 0 - 6 6 - 12 12 - 18 18 - 24 24 - 30

ckjackjrk 4 5 3 6 2

18. fuEufyf[kr caVu dk ekè; ,oa ekud fopyu Kkr dhft,A

vad 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

ckjackjrk 1 6 6 8 8 2 2 3 0 2 1 0 0 0 1

19. 70 tkjksa esa a a dkiQh osQ Hkkj dks fuEufyf[kr lkj.kh esaa a n'kkZ;k x;k gSA

Hkkj ckjackjrk
(xzke esaa a)
200 - 201 13

201 - 202 27

202 - 203 18

203 - 204 10

204 - 205 1

205 - 206 1

mijksDr caVu dk izlj.k ,oa ekud fopyu Kkr dhft,A

20. fdlh lekarj Js.kh dk izFke in a rFkk lkoZvarj d gSA ml lekarj Js.kh osQ izFke n

inksa dk ekè; ,oa ekud fopyu Kkr dhft,A

21. nks fo|kfFkZ;ksa jfo ,oa glhuk }kjk 10 VsLVksa esaa a izkIr vadksa dks uhps n'kkZ;k x;k gS tcfd
izR;sd VsLV 100 vadksa dk gS%
jfo 25 50 45 30 70 42 36 48 35 60

glhuk 10 70 50 20 95 55 42 60 48 80

dkSu T;knk cqf¼eku gS ,oa dkSu T;knk laxr gS\
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22. 100 izs{k.kksa osQ ekè; ,oa ekud fopyu Øe'k% 40 ,oa 10 Kkr fd, x, FksA ;fn
ifjdyu djrs le; nks izs{k.kksa 3 ,oa 27 dks xyrh ls Øe'k% 30 ,oa 70 ys fy;k
x;k gks] rks lgh ekud fopyu Kkr dhft,A

23. 10 ikB~;kadksa (readings) dk ekè; ,oa izlj.k Kkr djrs le; ,d fo|kFkhZ us lgh
ikB~;kad 25 osQ LFkku ij xyrh ls ikB~;kad 52 dk mi;ksx dj fy;kA mls ekè; ,oa
izlj.k Øe'k% 45 ,oa 16 izkIr gq,A lgh] ekè; ,oa izlj.k Kkr dhft,A

oLrqfu"Bh; iz'u

iz'u la[;k 24 ls 39 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esaa a ls lgh mÙkj dk p;u
dhft, (M.C.Q).

24. vkadM+ksa 3, 10, 10, 4, 7, 10, 5 dk ekè;e osQ lkis{k ekè; fopyu gS%
(A) 2 (B) 2.57 (C) 3 (D) 3.75

25. n izs{k.kksa x
1
, x

2
, ..., x

n
 dk muosQ ekè; x osQ lkis{k ekè; fopyu gS%

(A)
1

( )
n

i

i

x x
=

− (B)
1

1 n

i

i

x x
n =

− 

(C) ( )
2

1

n

i

i

x x
=

−                       (D)    ( )
2

1

1 n

i

i

x x
n =

− 

26. ijh{k.k osQ le; 5 cYcksa dh dk;Z vofèk (Life) ?kaVksa esa a a fuEu izdkj uksV dh xbZ%
1357, 1090, 1666, 1494, 1623

muosQ ekè; ls ekè; fopyu (?kaVksa esaa a) gS%
(A) 178 (B) 179 (C) 220 (D) 356

27. xf.kr osQ ,d VsLV esaa a 9 fo|kfFkZ;ksa }kjk izkIr vad fuEufyf[kr gS%
50, 69, 20, 33, 53, 39, 40, 65, 59

mijksDr osQ fy, ekfè;dk ls ekè; fopyu gSa
(A) 9 (B) 10.5 (C) 12.67 (D) 14.76

28. vkadM+ksa 6, 5, 9, 13, 12, 8, 10 dk ekud fopyu gS%

(A)
52

7
(B)

52

7
(C) 6 (D) 6

∑ ∑

∑ ∑
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29. eku yhft, n izs{k.kksa x
1
, x

2
, x

3
 ......x

n
 gSa vkSj budk ekè; x gSA ekud fopyu

dk lw=k gS%

(A)
2( )ix x− (B)

2( )ix x

n

− 

(C)

2( )ix x

n

− 
(D)

2

2ix
x

n
+

 

30. 100 izs{k.kksa dk ekè; 50 gS vkSj ekud fopyu 5 gSA lHkh izs{k.kksa osQ oxks± dk ;ksx gS%
(A) 50000 (B) 250000 (C) 252500           (D)  255000

31. eku yhft, izs{k.kksa a, b, c, d, e dk ekè; m gS vkSj ekud fopyu s gS] rks izs{k.kksa a + k,

b + k, c + k, d + k, e + k dk ekud fopyu gS%

(A) s (B) ks (C) s + k (D)
s

k

32. eku yhft, izs{k.kksa x
1
, x

2
, x

3
, x

4
, x

5
 dk ekè; m ,oa ekud fopyu s gS] rks izs{k.kksa  kx

1
,

kx
2
, kx

3
, kx

4
, kx

5
 dk ekud fopyu gS%

(A) k + s (B)
s

k
(C) ks (D) s

33. eku yhft, n izs{k.k x
1
, x

2
, ... x

n
 gS] ,oa w

i
 = lx

i
 + k, i = 1, 2, ...n, osQ fy, tgka l ,oa k

vpj gSaA ;fn] x
i
’s osQ ekè; ,oa ekud fopyu Øe'k% 48 ,oa 12 gS] w

i
’s osQ ekè; ,oa

ekud fopyu Øe'k% 55 ,oa 15 gSa] rks l ,oa k osQ eku gS%
(A) l = 1.25, k = – 5 (B) l = – 1.25, k = 5

(C) l = 2.5, k = – 5 (D) l = 2.5, k = 5

34. izFke 10 izkÑr la[;kvksa osQ fy, ekud fopyu gS%
(A) 5.5 (B) 3.87 (C) 2.97 (D) 2.87

35. la[;kvksa 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 dks yhft,A ;fn izR;sd la[;k esaaa 1 tksM+ fn;k tk,
rks bl izdkj izkIr la[;kvksa dk izlkj.k gS%
(A) 6.5 (B) 2.87 (C) 3.87 (D) 8.25

36. izFke 10 /ukRed iw.kk±dksa dks yhft,A ;fn ge izR;sd la[;k dks µ1 ls xq.kk dj nsa
vkSj blosQ ckn izR;sd la[;k esaaa 1 tksM+ nsa] rks bl izdkj izkIr la[;kvksa dk izlj.k gS%
(A) 8.25 (B) 6.5 (C) 3.87 (D) 2.87

∑

∑

∑

∑
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37. fuEufyf[kr tkudkjh ,d ,sls uewus osQ fy, gS ftldk vkdkj 60 gS%

2
x = 18000,  x = 960

rks izlj.k gS%
(A) 6.63 (B) 16 (C) 22 (D) 44

38. nks caVuksa osQ fopj.k xq.kkad 50 ,oa 60 gS vkSj muosQ ekè; Øe'k% 30 ,oa 25 gSa] rks
muosQ ekud fopyuksa dk vUrj gS%
(A) 0 (B) 1 (C) 1.5 (D) 2.5

39. fdlh rkieku vkadM+s dk ºC esaaa ekud fopyu 5 gSA ;fn vkadM+ksa dks ºF esaaa ifjofrZr dj
fn;k tk, rks] izlj.k gksxk%
(A) 81 (B) 57 (C) 36 (D) 25

iz'u la[;k 40 ls 46 rd fjDr LFkkuksa dh iwfrZ dhft,%

40. fopj.k xq.kkad = 
...

100×
ekè;

41. ;fn x osQ n ekuksa dk ekè; x gS] rks  
1

( )
n

i

i

x x
=

− ges'kk cjkcj gS ____________.

;fn a dk eku x  osQ vfrfjDr oqQN Hkh gS] rks 
2

1

( )
n

i

i

x x
=

− ___________
2( )ix a− 

42. ;fn oqQN vkadM+ksa dk izlj.k 121 gS] rks vkadM+ksa dk ekud fopyu  __________ gSA

43. oqQN vkadM+ksa dk ekud fopyu ewy fcUnq esaaa ifjorZu ls ___________ gS ijUrq LosQy
ifjorZu ij  ____________ gSA

44. ekè; osQ lkis{k fy, x, pj osQ ekuksa osQ fopyuksa osQ oxZ dk ;ksx _________ gSA

45. ekfè;dk ls ekius ij vkadM+ksa dk ekè; fopyu ___________ gSA

46. ekè; osQ lkis{k esaaa ekud fopyu] ekè; fopyu  __________ gSA

∑∑

∑

∑

∑
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16.1 lexz voyksdu (Overview)

vfuf'prrk (Uncertainty) dh ifjek.kkRed eki (quantitative measure) izkf;drk dh ifjHkk"kk
gS] vFkkZr~ og la[;kRed eku] tks fdlh ?kVuk (event) osQ ?kfVr (occurrence) gksus osQ gekjs
fo'okl dh 'kfDr dks O;Dr djsA fdlh ?kVuk dh izkf;drk lnSo 0 vkSj 1 osQ chp dh ,d la[;k
gksrh gS] ftlesaaa 0 vkSj 1 nksuksa lfEefyr gSaA ;fn fdlh ?kVuk dh izkf;drk 1 osQ fudV gS rks mlosQ
?kfVr gksus dh lEHkkouk vfèkd gksrh gS_ rFkk ;fn ?kVuk dh izkf;drk 0 osQ fudV gS rks ?kVuk
osQ ?kfVr gksus dh lEHkkouk de gksrh gSA ;fn ?kVuk ?kfVr ugha gks] rks mldh izkf;drk 0 gksrh
gSA ;fn ?kVuk dk ?kfVr gksuk fuf'pr gS] rks mldh izkf;drk 1 gksrh gSA
16.1.1  ;kn`fPNd ijh{k.k (Random experiment) fdlh ijh{k.k osQ ;kn`fPNd gksus dk vFkZ
gS fd ijh{k.k osQ ,d ls vfèkd laHko ifj.kke gSa vkSj fuf'pr :i ls ;g iwokZuqeku (prediction)

yxkuk laHko ugha gS fd og ifj.kke D;k gksxkA mnkgj.k osQ fy,] ,d lkekU; flDosQ osQ mNkyus
osQ ijh{k.k esaa] ;g iwokZuqeku rks fuf'pr :i ls yxk;k tk ldrk gS] fd flDdk ;k rks fpr~ (head)

gksxk ;k iV~ (tail) gksxk ysfdu (fdUrq) ;g fuf'pr :i ls Kkr ugha gS fd fpr~ ;k iV~ eas ls
D;k gksxkA ;fn fdlh ikls (die) dks ,d ckj isaQdk tk,] rks N% la[;kvksa] vFkkZr~ 1] 2] 3]
4] 5] 6 esaa ls dksbZ Hkh ,d la[;k izkIr gks ldrh gS] ijUrq ;g fuf'pr ugha gS fd dkSu&lh la[;k
izkIr gksxhA

(i) ifj.kke (Outcome) fdlh ;kn`fPNd ijh{k.k osQ laaHko iQy (urhts) dks ijh{k.k dk
ifj.kke dgrs gSaA mnkgj.kkFkZ fdlh flDosQ dks nks ckj mNkyus osQ ijh{k.k osQ oqQN ifj.kke
HH, HT bR;kfn gSaA

(ii) izfrn'kZ lef"V (Sample Space)  fdlh ijh{k.k osQ lHkh laHko ifj.kkeksa osQ leqPp; dks
ml ijh{k.k dk izfrn'kZ lef"V dgrs gSaA oLrqr% ;g fdlh iznÙk ijh{k.k osQ fy,] izklafxd
lkoZf=kd leqPp; S gksrk gSA

fdlh flDosQ dks nks ckj mNkyus osQ ijh{k.k dk izfrn'kZ lef"V fuEufyf[kr gSa%
S =  {HH, HT, TH, TT}

rk'k osQ iÙkksa dh fdlh xM~Mh ls ,d iÙks dks fudkyus osQ ijh{k.k osQ fy, izfrn'kZ lef"V] xM~Mh
osQ lHkh iÙkksa dk leqPp; gSA
16.1.2  ?kVuk (Event)  izfrn'kZ lef"V S dk dksbZ mileqPp; ,d ?kVuk gksrh gSA mnkgj.k osQ
fy,] rk'k dh fdlh xM~Mh ls ,d bDdk (Ace) fudkyus dh ?kVuk

A = {iku dk bDdk] fpM+h dk bDdk] b±V dk bDdk] gqoqQe dk bDdk}

vè;k; 16

izkf;drk
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16.1.3  ?kVukvksa osQ izdkj (Types of events)

  (i) vlaHko vkSj fuf'pr ?kVuk,¡ (Impossible and Sure Events) fjDr leqPp;  φ rFkk
izfrn'kZ lef"V S Hkh ?kVukvksa dks O;Dr djrs gSaA oLrqr% φ dks ,d vlaHko ?kVuk dgrs gSa
vkSj S, vFkkZr~] lEiw.kZ izfrn'kZ lef"V dks ,d fuf'pr ?kVuk dgrs gSaA

(ii) ljy ;k izkjfEHkd ?kVuk (Simple or Elementary Event) ;fn fdlh ?kVuk E esaa
izfrn'kZ lef"V dk osQoy ,d izfrn'kZ fcUnq gks] vFkkZr~ fdlh ijh{k.k dk osQoy ,d ifj.kke
gks] rks ?kVuk dks ljy ;k izkjfEHkd ?kVus dgrs gSaA nks flDdksa dks mNkyusa osQ fdlh ijh{k.k
dk izfrn'kZ lef"V] fuEufyf[kr gS]

S = {HH, HT, TH, TT}

?kVuk E
1
 = {HH} ftlesaa izfrn'kZ lef"V S dk vosQyk ifj.kke HH gS] ,d ljy ;k

izkjafHkd ?kVuk gSA rk'k dh Hkyh Hkk¡fr isaQVh gqbZ xM~Mh ls ,d iÙkk fudkyussa osQ ijh{k.k esaa]
;fn dksbZ fo'ks"k iÙkk] tSls ^gqoqQe dh jkuh* dk fudkyuk] ,d ljy ?kVuk gSA

(iii) feJ ?kVuk (Compound Event)  ;fn fdlh ?kVuk esaa ,d ls vfèkd izfrn'kZ fcUnq gSa]
rks bls feJ ?kVuk dgrs gSa] mnkgj.kkFkZ] E = {HH, HT} ,d feJ ?kVuk gSA

(iv) iwjd ?kVuk (Complementary event) fdlh iznÙk ?kVuk A osQ lkis{k] A dh iwjd] og ?kVuk
gS] ftlesaa izfrn'kZ lef"V osQ os lHkh ifj.kke gksa] tks A osQ ?kfVr gksus ls lacafèkr ugha gSaA

A dh iwjd ?kVuk dks izrhd A′ vFkok A  ls fu:fir djrs gSaA bls ?kVuk ‘A-ugha’ Hkh dgrs gSaA iqu%
izrhd P( A ), A osQ ugha ?kVuks dh izkf;drk dks fu:fir djrk gSA

A′ = A  = S – A = {w : w ∈ S vkSj w ∉A}

16.1.4  ?kVuk 'A ;k B' (Event ‘A or B’)  ;fn A rFkk B, ,d gh izfrn'kZ lef"V ls lacafèkr]
nks ?kVuk,¡ gksa] rks ?kVuk ‘A ;k B’ ?kVuk A ∪ BosQ leku gksrh gS vkSj blesaa os lHkh vo;o gksrs gSa]
tks ;k rks  A esaa ;k B esaa ;k nksuksa esaa gksaA iqu% P (A∪B),  A ;k B (;k nksuksa) osQ ?kfVr gksus dh
izkf;drk dks fu:fir djrk gSA
16.1.5  ?kVuk  'A vkSj B'  (Event ‘A and  B’)  ;fn A rFkk B, ,d gh izfrn'kZ lef"V ls
lacafèkr nks ?kVuk,¡ gksa] rks ?kVuk ‘A vkSj B’ , ?kVuk A ∩ B osQ leku gksrh gS vkSj blesaa os lHkh vo;o
gksrs gSa] tks A vkSj B nksuksa esaa mHk;fu"B gksaA iqu%] P (A ∩ B),  A vkSj B osQ ,d lkFk ?kfVr gksus dh
izkf;drk dks fu:fir djrk gSA
16.1.6  ?kVuk 'A fdUrq B ugha (vUrj A - B) '(The Event ‘A but not B’ (Difference

A – B))  ?kVuk A – B ,d gh lef"V S osQ mu lHkh vo;oksa dk leqPp; gS] tks A esaa rks
gS fdUrq  B esaa ugha] vFkkZr~]  A – B = A ∩ B′.

16.1.7  ijLij viothZ (Mutually exclusive)  fdlh izfrn'kZ lef"V dh nks ?kVuk,¡  A rFkk
B ijLij viothZ gksrh gSaa] ;fn buesaa ls fdlh ,d ?kVuk dk ?kfVr gksuk nwljh ?kVuk osQ ?kfVr
gksus dks vioftZr djrk gSA vr% nksuksa ?kVuk,¡ A rFkk B ,d lkFk ?kfVr ugha gks ldrh gSa vkSj
bl izdkj P(A∩B) = 0.

fVIi.kh% fdlh izfrn'kZ lef"V dh ljy vFkok izkjfEHkd ?kVuk,¡ lnSo ijLij viothZ gksrh gSaA mnkgj.k
osQ fy,] fdlh ikls osQ isQduus osQ ijh{k.k dh ljy ?kVuk,¡ {1}, {2}, {3}, {4}, {5} ;k {6} ijLij
viothZ gSaA

izkf;drk     285
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fdlh ikls dks ,d ckj isaQdus osQ ijh{k.k ij fopkj dhft,%
?kVuk E = ikls ij ,d le la[;k izdV gksuk vkSj ?kVuk F = ikls ij ,d fo"ke la[;k izdV
gksuk ijLij viothZ ?kVuk,¡ gSa] D;ksafd E ∩ F = φ.

fVIi.kh% fdlh fn, gq, izfrn'kZ lef"V osQ fy, nks ;k vfèkd ijLij viothZ ?kVuk,¡ gks ldrh gSaA

16.1.8 fu%'ks"k ?kVuk,¡ (Exhaustive events) :;fn E
1
, E

2
, ..., E

n
 fdlh izfrn'kZ lef"V S dh

n ?kVuk,¡ gSa vkSj ;fn

E
1
 ∪ E

2
 ∪ E

3
 ∪ ... ∪ E

n
 = 

1

E S
n

i

i=

=  rks E
1
, E

2
, .....E

n

dks fu%'ks"k ?kVuk,¡ dgrs gSaA nwljs 'kCnksa esaa] fdlh izfrn'kZ lef"V S dh ?kVuk,¡ E
1
, E

2
, ..., E

n

fu%'ks"k dgykrh gSa] ;fn tc dHkh ijh{k.k fd;k tk,] rks buesaa ls de ls de ,d ?kVuk
vo'; gh ?kfVr gksA

fdlh ikls dks isaQdus osQ ijh{k.k ij fopkj dhft,A ;gk¡ S = {1, 2, 3, 4, 5, 6}. nks
?kVukvksa dks fuEufyf[kr izdkj ifjHkkf"kr dhft,%

A : ‘4 osQ cjkcj ;k 4 ls de la[;k dk izdV gksuk’
B : ‘4 osQ cjkcj ;k 4 ls vfèkd la[;k dk izdV gksuk’

vc A : {1, 2, 3, 4}, B = {4, 5, 6}

A ∪ B = {1, 2, 3, 4, 5, 6} = S

bl izdkj dh ?kVuk,¡ A rFkk B fu%'ks"k ?kVuk,¡ dgykrh gSaA
16.1.9  ijLij viothZ vkSj fu%'ks"k ?kVuk,¡  (Mutually exclusive and exhaustive

events) :  ;fn E
1
, E

2
, ..., E

n
 fdlh izfrn'kZ lef"V S dh n ?kVuk,¡ gSa vkSj ;fn  E

i
 ∩ E

j
 = φ

izR;sd i ≠  j,  vFkkZr~] E
i
 vkSj E

j
 ;qXer% vla;qDr gSa rFkk 

1

E S
n

i

i=

= , rks ?kVuk,¡ E
1
, E

2
, ... , E

n

ijLij viothZ vkSj fu%'ks"k ?kVuk,¡ dgykrh gSaA
fdlh ikls dks isaQdus osQ mnkgj.k ij fopkj dhft,]

;gk¡ S = {1, 2, 3, 4, 5, 6}

vkb, ge rhu ?kVukvksa dks fuEufyf[kr izdkj ifjHkkf"kr djsa%
A = ,d iw.kZ oxZ la[;k
B = ,d vHkkT; la[;k
C = ,d la[;k] tks 6 osQ cjkcj ;k 6 ls cM+h gS

vc A = {1, 4}, B = {2, 3, 5}, C = {6}

uksV dhft, fd A  ∪ B  ∪ C = {1, 2, 3, 4, 5, 6} = S. blfy,] A, B rFkk C fu%'ks"k ?kVuk,¡ gSaA
blosQ vfrfjDr

A ∩ B = B ∩ C = C ∩ A = φ

vr% ?kVuk,¡ ;qXer% vla;qDr gS vkSj ijLij viothZ gSaA
izkf;drk osQ iqjkru (classical) fl¼kar dk iz;ksx] ml n'kk esaa mi;ksxh gksrk gS] tc

∪

∪
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ijh{k.k osQ ifj.kke le laHkkO; (Equally likely) gksaA bl n'kk eas izkf;drk fuèkkZfjr djus osQ
fy,]ge roZQ 'kkL=kh; fofèk;ksa dk iz;ksx dj ldrs gSaA iqjkru fofèk dks le>us osQ fy,] fdlh
vufHkur (fair) flDosQ osQ ijh{k.k ij fopkj dhft,A bl ijh{k.k esaa nks le laHkkO; ifj.kke
gSaµ;k rks fpÙk (H) ;k iV (T)A tc izkjfEHkd ifj.kkeksa dks le laHkkO; eku ysrs gSa] rks gesaa
,d leku izkf;drk dk izfreku izkIr gksrk gSA ;fn S esaa k izkjfEHkd ifj.kke gSa] rks izR;sd

ifj.kke dh izkf;drk 
1

k
  fuèkkZfjr dh tkrh gSA blfy, roZQ'kkL=k lq>ko nsrs gSa fd] P (H) }kjk

fu:fir] fpr izdV gksus dh izkf;drk 
1

2
= 0.5 gS vkSj  P (T) }kjk fu:fir] iV izdV gksus dh

izkf;drk Hkh 
1

2
= 0.5 gSA uksV dhft, fd buesaa ls izR;sd izkf;drk dk eku 0 rFkk 1 osQ chp

gSA iqu% ijh{k.k osQ oqQy ifj.kke H vkSj T gSa] vr% P (H) + P (T) = 1.

16.1.10  izkf;drk dh iqjkru ifjHkk"kk (Classical definition) ;fn fdlh izfrn'kZ lef"V
osQ lHkh ifj.kke le laHkkO; gksa rks fdlh ,d ?kVuk osQ ?kfVr gksus dh izkf;drk fuEufyf[kr
vuqikr osQ rqY; (cjkcj) gksrh gS%

 

ml ?kVuk osQ vuoq Qw y ifj.kkeksa dh l[a ;k
izfrn'kZ lef"V osQ oQqq y ifj.kkekas dh l[a ;k

eku yhft, fd dksbZ ?kVuk E, oqQy n laHko le laHkkO; rjhdksa esaa ls] h rjhoQksa ls ?kfVr
gks ldrh gS] rks] P(E) }kjk fu:fir] ml ?kVuk osQ ?kfVr gksus dh iqjkru izkf;drk
fuEufyf[kr gksrh gS%

P (E) = 
h

n

lkFk gh P(E–ugha) }kjk fu:fir] E osQ ugha ?kVus dh izkf;drk fuEufyf[kr gksrh gSa%

P (not E) = 1 1 P(E)
n h h

n n

−
= − = −

vr% P (E) + P  (E–ugha) = 1

?kVuk ‘E-ugha’ dks izrhd E ;k E′ (E dh iwjd) }kjk fu£n"V djrs gSaA

vr% P ( E ) = 1 – P (E)

16.1.11  izkf;drk dk vfHkx`ghrh n`f"Vdks.k (Axiomatic approach to probability) :

eku yhft, fd fdlh ;kn`fPNd ijh{k.k dk izfrn'kZ lef"V S gSA izkf;dr P ,d okLrfod
eku iQyu gS] ftldk izkar S dk ?kkr leqPp; gS] vFkkZr~ P(S), rFkk ifjlj T varjky [0, 1]

gS] vFkkZr~] P : P (S) → [0, 1] vkSj tks fuEufyf[kr vfHkx`ghfr;ksa dks larq"V djrk gS%

2025-26



288   iz'u izn£'kdk

(i) fdlh ?kVuk E osQ fy,] P (E) ≥ 0.

        (ii) P (S) = 1

       (iii) ;fn E vkSj F ijLij viothZ ?kVuk,¡ gSa] rks P (E ∪ F) = P (E) + P (F).

  vfHkx`ghr (iii) ls fu"d"kZ fudyrk gS fd] P ( φ ) = 0.

eku yhft, fd S ,d izfrn'kZ lef"V gS] ftlesaa izkjafHkd ifj.kke w
1
, w

2
, ..., w

n 
varfoZ"V

(contain) gSa] vFkkZr~]
 S = {w

1
, w

2
, ..., w

n
}

izkf;drk dh vfHkx`ghrh ifjHkk"kk ls ;g fu"d"kZ fudyrk gS fd%
(i) izR;sd w

i
 ∈ S osQ fy,] 0 ≤ P (w

i
) ≤ 1

(ii) P (w
1
) + P (w

2
) + ... + P (w

n
) = 1

(iii) fdlh ?kVuk A osQ fy,] ftlesaa izkjfEHkd ifj.kke w
i
 varfoZ"V gSa] P (A) = P( )iw .

mnkgj.k osQ fy, ;fn vufHkur flDdk ,d ckj mNkyk tkrk gS] rks

P (H) = P (T) = 
1

2
] ftlls mi;ZqDr izkf;drk osQ rhuksa vfHkx`ghr larq"V gksrs gSaA

vc] eku yhft, fd flDdk vfHkur (biased) gS vkSj iV izdV gksus dh rqyuk eas fpr izdV gksus

dh laHkkouk nqxquh gS] rks P (H) = 
2

3
 rFkk P (T) = 

1

3
.

H rFkk T dh izkf;drkvksa dk ;g (mi;qZDr) fuèkkZj.k Hkh oS/ (valid) gS] D;ksafd ;s vfHkx`ghrh

ifjHkk"kk dks larq"V djrs gSaA
16.1.12  le laHkkO; ifj.kkeksa dh izkf;drk  (Probabilities of equally likely outcomes)

eku yhft, fd fdlh ijh{k.k dk izfrn'kZ lef"V S = {w
1
, w

2
, ..., w

n
} gS vkSj eku yhft, fd

lHkh ifj.kkeksa osQ ?kfVr gksus dh laHkkouk leku gS] vFkkZr~] izR;sd ljy ?kVuk osQ ?kfVr gksus dh
laHkkouk vfuok;Zr% leku gS] vFkkZr~ lHkh w

i
 ∈ S osQ fy,] P (w

i
) = p, tgk¡ 0 ≤ p ≤ 1

D;ksafd
1

P( ) 1
n

i

i

w
=

= 

vFkkZr~ p + p + p + ... + p (n ckj) = 1

⇒ n p = 1,     vFkkZr~      p = 
1

n

eku yhft, fd izfrn'kZ lef"V dh ,d ?kVuk E,bl izdkj gS fd]  n (S) = n rFkk
n (E) = m. ;fn izR;sd ifj.kke le laHkkO; gS] rks ifj.kker% (fallows)

P (E) = 
m

n
 = 

E oQs  vuoq Qw y ifj.kkeksa dh l[a ;k
oQq y laHko ifj.kkekas dh l[a ;k

∑

∑
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16.1.13  izkf;drk dk ;ksx fu;e  (Addition rule of probability) ;fn fdlh izfrn'kZ
lef"V S dh A rFkk B nks ?kVuk,¡ gSa] rks ?kVukvksa A ;k B esaa ls de ls de ,d ?kVuk osQ ?kfVr
gksus dh izkf;drk fuEufyf[kr izdkj gksrh gS%

P (A ∪ B) = P (A) + P (B) – P (A ∩ B)

blh izdkj rhu ?kVukvksa A, B rFkk C osQ fy,

P (A ∪ B ∪ C) = P (A) + P (B) + P (C) – P (A ∩ B) – P (A ∩ C) – P (B ∩ C) +

P (A ∩ B ∩ C)

16.1.14 ijLij viothZ ?kVukvksa osQ fy, ;ksx fu;e (Addition rule for mutually

exclusive events)  ;fn A vkSj B vla;qDr leqPp; gSa] rks
P (A ∪ B) = P(A) + P (B) [D;ksafd P(A ∩ B) = P(φ) = 0, tgk¡ A vkSj B vla;qDr gSa]
ijLij viothZ ?kVukvksa osQ fy, ;ksx fu;e dks nks ls vfèkd ?kVukvksa osQ fy, foLrkfjr
(extended) fd;k tk ldrk gSA
16.2  gy fd, gq, mnkgj.k (Solved Examples)

y?kqmÙkjh; (S.A.)

mnkgj.k 1 ,d lkekU; rk'k dh xM~Mh esaa 52 iÙks pkj oxks± esaa foHkkftr gksrs gSaA b±V rFkk iku osQ
iÙks yky jax osQ gksrs gSa vkSj fpMh rFkk gqoqQe osQ iÙks dkys jax osQ gksrs gSaA J,Q vkSj K rk'k osQ
lfp=k iÙks dgykrs gSaA eku yhft, fd] xM~Mh esaa ls ge ,d iÙkk ;kn`PN;k fudkyrs gSa] rks
(a) ijh{k.k dk izfrn'kZ lef"V D;k gS\
(b) pqus x, iÙks osQ dkys lfp=k gksus osQ fy, ?kVuk D;k gS\

gy
(a) izfrn'kZ lef"V osQ ifj.kke xM~Mh osQ 52 iÙks gSaA
(b) eku yhft, fd  ̂ pquk x;k iÙkk dkyk lfp=k iÙkk gS* ?kVuk E gSA bl izdkj gqoqQe ;k fpM+h

dk ^xqyke*] ^jkuh*] ^ckn'kkg*] E osQ ifj.kke gSaA izrhdkRed :i ls
E = {gqoqQe ;k fpM+h osQ J, Q, K, }  ;k  E = {J♣, Q♣, K♣, J♠, Q♠, K♠}

mnkgj.k 2 eku yhft, fd iSnk gksus okys izR;sd cPps dk yM+dk ;k yM+dh gksuk le laHkkO;
gSA rF;r% (exactly) rhu cPpksa okys ,d ifjokj ij fopkj dhft,A
(a) ml izfrn'kZ lef"V ds vkB vo;oksa dh lwph cukb,] ftlds ifj.kkeksa esaa rhuksa cPpksa osQ

yM+dk ;k yM+dh gksus dh lHkh laHkkouk,¡ fufgr gksaA
(b) uhps fy[kh izR;sd ?kVuk dks leqPp; :i eas fyf[k, vkSj mldh izkf;drk Kkr dhft,%

(i) ?kVuk fd rRF;r% ,d cPpk yM+dh gSA
(ii) ?kVuk fd de ls de nks cPps yM+dh gSA
(iii) ?kVuk dh ,d Hkh cPpk yM+dh ugha gSA

gy
(a) yM+dk ;k yM+dh gksus dh lHkh laHkkouk,¡ uhps O;Dr gSa%

S = {BBB, BBG, BGB, BGG, GBB,GBG, GGB, GGG}
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(b) (i) eku yhft, fd A, ?kVuk ^rF;r% ,d cPpk yM+dh gS* dks fu£n"V djrk gS] rks
A = {BBG, BGB, GBB}

vr,o] P (A) = 
3

8

(ii) eku yhft, fd B, ?kVuk ^de ls de nks cPps yM+dh gSa* dks fu£n"V djrk gS] rks

B = {GGB, GBG, BGG, GGG}, vr,o] P (B) = 
4

8
.

(iii) eku yhft, fd C, ?kVuk : ‘,d Hkh cPpk yM+dh ugha gS* dks fu£n"V djrk gS] rks
C = {BBB}

vr,o] P (C) = 
1

8

mnkgj.k 3

(a) nks vadksa osQ fdrus èku iw.kk±d la[;k 3 osQ xq.kt gSa\

(b) ;kn`PN;k pqus x, ,d nks vadksa okys èku iw.kk±d dk la[;k 3 osQ xq.kt gksus dh izkf;drk
D;k gS\

gy

(a) 12, 15, 18, ... , 99 nks vadksa osQ ,sls èku iw.kk±d gSa] tks la[;k 3 osQ xq.kt gSaA vr% bl izdkj
osQ 30 iw.kk±d gSaA

(b) 10, 11, 12, ... , 99 nks vadksa osQ èku iw.kk±d gSaA vr% bl izdkj osQ 90 iw.kk±d gSaA D;ksafd bueas
ls 30 iw.kk±d la[;k 3 osQ xq.kt gSa] blfy, bl ckr dh izkf;drk fd] ,d ;kn`PN;k pquk

x;k nks vadksa dk èku iw.kk±ad la[;k 3 dk xq.kt gS] 
30 1

90 3
=  gSA

mnkgj.k 4  ,d fof'k"V PIN (Personal identification number), vaxzsth o.kZekyk osQ 26 v{kjksa
vkSj izFke nl vadksa esaa ls pqus x, fdUgha Hkh pkj izrhdksa dk] ,d vuqØe gSA ;fn lHkh PIN le
laHkkO; gSa] rks ,d ;kn`PN;k pqus x, PIN esaa izrhdksa dh iqujko`fÙk gksus dh D;k izkf;drk gS\
gy  dksbZ PIN, 36 izrhdksa (26 v{kjksa $ 10 vadksa) esaa ls pqus x, fdUgha pkj izrhdksa dk] ,d
vuqØe gSA bl izdkj x.kuk osQ vkèkkjHkwr fl¼kar }kjk] PINs dh oqQy la[;k 36 × 36 × 36 × 36

= 364 = 1,679,616 gS tc iqujko`fÙk dh vuqefr ugha gks] rks xq.kt fu;e osQ iz;ksx }kjk fu"d"kZ
fudkyk tk ldrk gS fd blizdkj osQ fofHkUu PINs dh la[;k 36 × 35 × 34 × 33 = 1,413,720

gS vr,o] de ls de ,d izrhd osQ iqujko`fÙk okys PINs dh
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la[;k = 1,679,616 – 1,413,720 = 2,65,896

vr% ,d izrhd osQ iqujko`fÙk okys] ;kn`PN;k pqus x, PIN dh] izkf;dr

265,896

1,679,616
= .1583 gSA

mnkgj.k 5  fdlh ijh{k.k osQ A, B, C rFkk D, pkj laHko ifj.kke gSa] tks ijLij viothZ gSaA Li"V
dhft, fd izkf;drk dk fuEufyf[kr fuèkkZj.k] vuqKs; (permissible) D;ksa ugha gS%

(a) P(A) = .12, P (B) = .63, P (C) = 0.45, P (D) = – 0.20

(b) P(A) = 
9

120
, P (B) =  

45

120
P (C) =  

27

120
P (D) =  

46

120

gy

(a) ge tkurs gSa fd] fdlh ?kVuk A osQ fy,  0 ≤ P (A) ≤ 1

blfy, P(D) = – 0.20 laHko ugha gS]

(b) P(S) = P (A ∪ B ∪ C ∪ D) = 
9

120
 + 

45

120
 + 

27

120
 + 

46

120
 = 

127
1

120
≠ .

;g izfrcaèk P (S) = 1 dk mYya?ku djrk gSA
mnkgj.k 6  ,d Vªd fdlh ekxZ&ckèkk ij :dk] rks bl ckr dh izkf;drk,¡ fd] Vªd osQ czsd
nks"kiw.kZ gSa ;k mlosQ Vk;j f?kls&fiVs gSa] Øe'k% 0-32 rFkk 0-24 gSaA lkFk gh] bl ckr dh izkf;drk
0-38 gS] fd ;fn Vªd ml ekxZ&ckèkk ij :dh] rks mlosQ czsd nks"kiw.kZ gSa @ ;k mlosQ Vk;j f?kls&fiVs
gSaA bl ckr dh izkf;drk D;k gS fd];fn Vªd mlh ekxZ ckèkk ij :dk rks mlosQ czsd nks"kiw.kZ gSa
lkFk gh mlosQ Vk;j Hkh f?kls&fiVs gSa\
gy  eku yhft, fd ?kVuk B ^Vªd ml ekxZ&ckèkk ij :dk] rks mlosQ czsd nks"kiw.kZ gSa* dks izdV
djrk gS vkSj ?kVuk T bl ckr dks izdV djrk gS fd mlosQ Vk;j f?kls&fiVs gSaA bl izdkj P (B)

= 0.23, P (T) = 0.24 rFkk P (B∪T) = 0.38

vkSj P (B ∪ T) = P (B) + P (T) – P (B ∩ T)

vr% 0.38 = 0.23 + 0.24 – P (B ∩ T)

⇒ P (B ∩ T) = 0.23 + 0.24 – 0.38 = 0.09

mnkgj.k 7  dksbZ O;fDr vius narfpfdRld osQ ikl tkrk gSA eku yhft, fd bl ckr dh
izkf;drk] fd og vius nkarksa dh liQkbZ djok,xk] 0-48 gS] bl ckr dh izkf;drk] fd og ,d
[kks[kys LFkku (Cavity) dks Hkjok,xk] 0-25 gS] bl ckr dh izkf;drk] fd og ,d nkar m[kM~ok,xk
(fudyok,xk)] 0-20 gS] bl ckr dh izkkf;drk fd og nkarksa dh liQkbZ djok,xk vkSj ,d [kks[kys
LFkku dks Hkjok,xk] 0-09 gS] bl ckr dh izkf;drk] fd og nkarksa dh liQkbZ djok,xk vkSj ,d
nkar m[kM+ok,xk] 0-12 gS] bl ckr dh izkf;drk] fd og ,d [kks[kys LFkku dks Hkjok,xk vkSj ,d
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nkar m[kM+ok,xk] 0-07 rFkk bl ckr dh izkf;drk] fd og nkarksa dh liQkbZ djok,xk] ,d [kks[kys
LFkku dks Hkjok,xk vkSj ,d nkar m[kM+ok,xk 0.03 gSA bl ckr dh izkf;drk D;k gS fd vius
narfpfdRld osQ ikl tkus okyk ,d O;fDr buesaa ls de ls de ,d (dke) djok,xk\

gy  eku yhft, fd C O;fDr }kjk nkarksa dh liQkbZ djokus dh ?kVuk dks izdV djrk gS vkSj F

rFkk E Øe'k% [kks[kys LFkku dks Hkjokus rFkk nkar dks m[kM+okus dh ?kVukvksa dks izdV djrs gSaA
geasa fn;k gqvk gS fd]

P(C) = 0.48, P (F) = 0.25, P (E) = .20, P (C ∩ F) = .09,

P (C ∩ E) = 0.12, P (E ∩ F) = 0.07   vkSj P (C ∩ F ∩ Ε) = 0.03

vc] P ( C ∪ F ∪ E) = P (C) + P (F) + P (E)

– P (C ∩ F) – P (C ∩ E) – P (F ∩ E)

+ P (C ∩ F ∩ E)

= 0.48 + 0.25 + 0.20 – 0.09 – 0.12 – 0.07 + 0.03

= 0.68

nh?kZmÙkjh; (L.A)

mnkjg.k 8  ,d dy'k esaa 1 ls 20 rd Øekafdr dkX+k”k dh chl lI+ksQn ifpZ;k¡] 1 ls 10 rd
Øekafdr dkX+k”k dh nl yky ifpZ;k¡] 1 ls 40 rd Øekafdr dkX+k”k dh pkyhl ihyh ifpZ;k¡
rFkk 1 ls 10 rd Øekafdr dkX+kt dh nl uhyh ifpZ;k¡ gSaA ;fn dkX+k”k dh ;s 80 ifpZ;k¡ vPNh
rjg ls feyk nh xbZ gksa] ftlls izR;sd iphZ osQ dy'k ls fudkys tkus dh izkf;drk leku gks] rks
,d iphZ osQ fudkyus dh fuEufyf[kr izkf;drk,¡ Kkr dhft,%
(a) iphZ uhyh ;k li+sQn gks
(b) iphZ 1, 2, 3, 4 ;k 5 Øekafdr gks
(c) iphZ yky ;k ihyh gks vkSj 1, 2, 3 ;k 4 Øekafdr gks
(d) iphZ 5, 15, 25, ;k 35 Øekafdr gks
(e) iphZ li+sQn gks vkSj ml ij 12 ls vfèkd la[;k vafdr gks ;k iphZ ihyh gks vkSj ml ij

26 ls vfèkd la[;k vafdr gksA
gy
(a) P (uhyh ;k li+sQn) = P (uhyh) + P (li+sQn) (D;ksa\)

                           = 
10 20 30 3

80 80 80 8
+ = =

(b) P (1, 2, 3, 4 ;k 5 Øekafdr iphZ )
= P (fdlh Hkh jax dh vad 1 okyh iphZ) + P (fdlh Hkh jax dh vad 2 okyh iphZ)
   + P (fdlh Hkh jax dh vad 3 okyh iphZ) + P (fdlh Hkh jax dh vad 4 okyh iphZ)
+ P (fdlh Hkh jax dh vad 5 okyh iphZ)A
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=  
4 4 4 4 4

80 80 80 80 80
+ + + +  =  

20 2 1

80 8 4
= =

(c) P (yky ;k ihyh vkSj 1] 2] 3 ;k 4 vafdr iphZ)
= P (1, 2, 3 ;k 4 vafdr yky iphZ) + P (1, 2, 3 ;k 4 vafdr ihyh iphZ)

= 
4 4 8 1

80 80 80 10
+ = =

(d) P (5, 15, 25 ;k 35 vafdr iphZ)
= P (5) + P (15) + P (25) + P (35)

= P (vad 5 okyh li+sQn] yky] ihyh ;k uhyh iphZ) + P (vad 15 okyh li+sQn ;k ihyh
iphZ) + P (vad 25 okyh ihyh iphZ) + P (vad 35 okyh ihyh iphZ)

=  
4 2 1 1 8 1

80 80 80 80 80 10
+ + + = =

(e) P (12 ls vfèkd vafdr li+sQn iphZ ;k 26 ls vfèkd vafdr ihyh iphZ)
= P (12 ls vfèkd vafdr li+sQn iphZ)
+ P (26 ls vfèkd vafdr ihyh iph)

=  
8 14 22 11

80 80 80 40
+ = =

oLrqfu"B iz'u
mnkgj.k 1 ls 15 rd izR;sd eas fn, x, pkj fodYiksa esaa ls lgh mÙkj pqfu, (M.C.Q).

mnkgj.k 9  fdlh yhi o"kZ (Leap year) esaa 53 jfookj ;k 53 lkseokj gksus dh izkf;drk gS%

(A)
2

7
(B)

3

7
(C)

4

7
(D)

5

7

gy  lgh mÙkj (B) gSA D;ksafd fdlh yhi o"kZ esaa 366 fnu gksrs gSa vkSj blfy, 52 lIrkg vkSj
2 fnu gksrs gSa ;s 2 fnu  SM, MT, TW, WTh, ThF, FSt, StS gks ldrs gSaA

vr% P (53 jfookj ;k 53 lkseckj) = 
3

7
.

mnkjg.k 10:  vad 0] 2] 4] 6] 8 dk iz;ksx djosQ rhu vadksa dh la[;k,¡ cukbZ tkrh gSaA bu
la[;kvksa esaa ls ,d la[;k ;kn`PN;k pquh tkrh gSA bl ckr dh D;k izkf;drk gS fd pquh xbZ bl
la[;k osQ rhuksa vad ,d gh (same) gksa\

(A)
1

16
(B)

16

25
(C)

1

645
(D)

1

25
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gy  (D) lgh mÙkj gSA D;ksafd ,d rhu vadksa dh la[;k 0 ls izkjaHk ugha gks ldrh] blfy, lSdM+s
osQ LFkku ij 0 osQ vfrfjDr 'ks"k dksbZ Hkh 4 vad gks ldrs gSaA vc ngkbZ rFkk bdkbZ osQ LFkku ij
lHkh 5 vad gks ldrs gSaA vr% rhu vadksa dh oqQy laHko la[;k,¡ 4 × 5 × 5, vFkkZr~ 100 gSaA
bl izdkj dh rhu vadksa dh oqQy laHko la[;k] ftuosQ rhuksa vad ,d gh gksa = 4

vr% P vadksa dh la[;k,¡ ftuosQ rhuksa vad ,d gh gSa = 
4 1

100 25
= .

mnkgj.k 11 fdlh ps'k cksMZ (Chesas board) osQ rhu oxZ ;kn`PN;k pqus tkrs gSaA nks oxks± osQ ,d
gh jax osQ rFkk rhljs oxZ osQ i`Fkd (fHkUu) jax osQ gksus dh izkf;drk gS

(A)
16

21
(B)

8

21
(C)

3

32
(D)

3

8

gy   (A) lgh mÙkj gSA fdlh ps'k cksMZ esaa 64 oxZ gksrs gSa ftuesa ls 32 lI+ksQn jax osQ rFkk 32 dkys
jax osQ gksrs gSaA nks oxZ ,d jax osQ rFkk rhljk i`Fkd~ jax dk gksus osQ fy,  2W, 1B ;k 1W ;k 2B

gks ldrk gSA ,slk gksus osQ (32C
2
 × 32C

1
) × 2 rjhosQ gSa vkSj lkFk gh dksbZ Hkh ru oxZ pquus osQ 64C

3

rjho+sQ gSaA

vr% vHkh"V izkf;drk = 

32 32
2 1

64
3

C C 2 16

21C

× ×
= .

mnkgj.k 12  ;fn  A rFkk B dksbZ nks ?kVuk,¡ bl izdkj gSa fd P (A ∪ B) = 
1

2
 rFkk  P ( A ) =

2

3
 rks A ∩ B dh izkf;drk gS%

(A)
1

2
(B)

2

3
(C)

1

6
(D)  

1

3

gy  (C) lgh mÙkj gSA gesa Kkr gS fd  P(A ∪ B) = 
1

2

⇒ P (A ∪ (B – A)) = 
1

2

⇒ P (A) +  P (B – A) = 
1

2
 (D;ksafd A rFkk B – A ijLij viothZ gSa)

⇒ 1 – P ( A ) +  P (B – A) = 
1

2
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⇒ 1 – 
2

3
+ P (B – A) = 

1

2

⇒ P (B – A) = 
1

6

⇒ P ( A  ∩  B) = 
1

6
(D;ksafd A  ∩ B ≡ B – A)

mnkgj.k 13 fdlh le "kM~Hkqt (regular hexagon) osQ N% 'kh"kks± esaa ls rhu 'kh"kks± dks ;kn`PN;k
pquk tkrk gSA bu 'kh"kks± ls cus f=kHkqt osQ leHkqt (equilateral) gksus dh izkf;drk D;k gS\

(A)
3

10
(B)

3

20
(C)

1

20
(D)

1

10

gy  (D) lgh mÙkj gSA

vkÑfr 16.1

ABCDEF ,d le "kM~Hkqt gSA f=kHkqtksa dh oqQy la[;k  6C
3
 = 20  gSa (D;ksafd dksbZ Hkh rhu 'kh"kZ

lajs[k ugha gSa]) bu f=kHkqtksa esa ls osQoy ∆ ACE; ∆ BDF gh leckgq gSaA

vr% vHkh"V izkf;drk = 
2 1

20 10
=

mnkgj.k 14 ;fn A, B, C fdlh ijh{k.k dh rhu ijLij viothZ vkSj fu%'ks"k ?kVuk,¡ bl izdkj gSa fd
3P(A) = 2P(B) = P(C), rks P(A) fuEufyf[kr esaa ls fdlosQ rqY; (leku) gS%

(A)
1

11
(B)

2

11
(C)

5

11
(D)

6

11

gy  (B) lgh mÙkj gSA eku yhft, fd 3P (A) = 2P(B) = P(C) = p ifj.kker%  p (A) =  
3

p
,

P(B) = 
2

p
 vkSj P(C) = p

vc] D;ksafd A, B, C ijLij viothZ vkSj fu%'ks"k ?kVuk,¡ gSa] blfy,

A

BF

E C

D
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P(A) + P(B) + P(C) = 1

⇒ 1
3 2

p p
p+ + = ⇒ p = 

6

11

vr% P (A) = 
3

p
 = 

2

11

mnkgj.k 15 leqPp; A = {1, 2, 3, ..., n} ls Lo;a (A esaa) lHkh iQyuksa esaa ls ,d iQyu ;kn`PN;k
pquk tkrk gSA p;fur (pqus x,) iQyu osQ ,oSQdh (one to one) gksus dh izkf;drk gSA

(A)
1
n

n
(B)

1

n
(C) 1

1
n

n

n
−

−

(D) buesaa ls dksbZ Hkh ugha gSA

gy  (C) lgh mÙkj gSA n vo;o okys leqPp; A ls Lo;ae~ esaa oqQy iQyuksa dh la[;k nn gS vc
,oSQdh iQyu osQ fy, A osQ izFke vo;o osQ fy, Lo;ae~ esaa dksbZ Hkh n izfrfcac gks ldrs gSa_ A
osQ f}rh; vo;o osQ fy, 'ks"k (cps gq,) (n – 1) izfrfcac gks ldrs gSa] blh izdkj ls x.kuk djus
ij A osQ n-osa (nth) vo;o dk osQoy 1 izfrfcac gksxkA blfy, ,oSQdh iQyuksa dh oqQy la[;k

n  gksxhA

vr% vHkh"V izkf;drk 1

1
n n

n n n

n nn
−

−
=  = 1

1
n

n

n
−

−
 gSA

16.3  iz'ukoyh

y?kqmÙkjh; iz'u (S.A.)

1. ;fn 'kCn ALGORITHM osQ v{kjksa dks ,d iafDr esaa ;kn`PN;k Øec¼ fd;k tk,] rks
GOR v{kjksa osQ ,d bdkbZ osQ :i esaa bdV~Bs ,d lkFk jgus dh izkf;drk D;k gS\

2. N% u, deZpkfj;ksa esa] ftuesaa ls nks ,d nwljs ls fookfgr gSa] ,d iafDr esaa yxs N% MsLdksa
dks ckaV nsuk gSA ;fn MsLdksa dk deZpkfj;ksa esaa ;g vkcaVu ;kn`PN;k fd;k x;k gks] rks bl
ckr dh izkf;drk D;k gS fd fookfgr tksM+s dks layXu (vxy&cxy) MsLd ugha feysaxs\
[laosQr% tksM+s dks layXu MsLosaQ feyus dh izkf;drk igys Kkr dhft, vkSj rc bls 1 ls ?kVk nhft,]

3. eku yhft, fd 1 ls 1000 rd osQ iw.kk±dksa esaa ls ,d iw.kk±d ;kn`PN;k pquk tkrk gS] rks
bl iw.kk±d osQ la[;k 2 dk xq.kt ;k la[;k 9 dk xq.kt gksus dh izkf;drk Kkr dhft,A

4. fdlh ijh{k.k esaa ,d ikls dks rc rd isaQdrs jgrs gSa] tc rd la[;k 2 izkIr ugha gks tkrh gSA

(i) izfrn'kZ lef"V osQ fdrus vo;o] ikls osQ kth ckj isaQdus ij la[;k 2 osQ izkIr gksus dh
?kVuk osQ laxr gSa\
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(ii) izfrn'kZ lef"V osQ fdrus vo;o] ikls osQ kth ckj isaQdus osQ i'pkr~ la[;k 2 osQ ugha
izkIr gksus dh ?kVuk osQ] laxr gSa\

[laosQr: (a) igys (k – 1) ckj isaQdus ij izR;sd osQ 5 ifj.kke gksaxs vkSj kth ckj isaQdus ij 1
ifj.kke gksxkA (b)1 + 5 + 52 + ... + 5k–1.]

5. ,d iklk bl izdkj Hkkfjr (loaded) gS fd mls isaQdus ij izR;sd fo"ke la[;k osQ izkIr gksus
dh laHkkouk izR;sd le la[;k osQ izkIr gksus dh laHkkouk ls nqxquh gSA P(G) Kkr dhft,]
tgk¡ G ikls dks ,d ckj isaQdus ij 3 ls cM+h la[;k izkIr gksus dh ?kVuk gSA

6. ,d fo'kky egkuxjh; {ks=k esa fdlh ifjokj (losZ osQ fy, ;kn`PN;k pqus x,) osQ ikl ,d
jaX+khu Vsyhfo”ku lsV ,d dkyk&li+sQn (Black and white) Vsyhfo”ku lsV ;k nksuksa izdkj
osQ lsVksa osQ gksusa dh izkf;drk Øe'k% 0.87, .36 ;k .30 gSA fdlh ifjokj osQ ikl nksuksa esaa
ls dksbZ ,d ;k nksuksa gh izdkj osQ lsV gksus dh D;k izkf;drk gS\

7. ;fn A rFkk B ijLij viothZ ?kVuk,¡ gSa] bl izdkj gSa fd P (A) = 0.35 rFkk P (B) = 0.45

rks fuEufyf[kr Kkr dhft,_
(a) P (A′) (b) P (B′) (c) P (A ∪ B) (d) P (A ∩ B)

(e) P (A ∩ B′) (f) P (A′ ∩ B′)

8. vk;qfoZKku osQ fo|kfFkZ;ksa dh ,d Vhe (Vksyh] ny) dks varjax vè;;u (internship) osQ
nkSjku uxj osQ fdlh fpfdRlky; eas ltZjh ('kY; fØ;k) esaa lg;ksx djuk gSA ltZjh dks
vfr tfVy] tfVy] lkekU;] ljy ;k vfr ljy Jsf.k;ksa esaa js[kus dh izkf;drk,¡ Øe'k%
0.15, 0.20, 0.31, 0.26 ;k 0.08 gSaA fdlh fo'ks"k ltZjh dks fuEufyf[kr Jsf.k;ksa esaa j[kus dh
izkf;drk,¡ Kkr dhft,%
(a) tfVy ;k vfr tfVy
(b) u rks vfr tfVy vkSj u gh vfr ljy
(c) lkekU; ;k tfVy
(d) lkekU; ;k ljy

9. fdlh fo|ky; dh fØosQV Vhe dks izf'kf{kr djus osQ fy, pkj izR;kf'k;ksa A, B, C rFkk D
us vkosnu fd;k gSA ;fn A osQ pqusa tkusa dh laHkkouk B ls nqxquh gS rFkk B vkSj C osQ pqus
tkus dh lEHkkouk,a yxHkx leku gSa tcfd C osQ pqusa tkus dh laHkkouk D ls nksxquh gS] rks
bl ckr dh izkf;drk D;k gS fd]
(a) C pquk tk,xk\
(b) A ugha pquk tk,xk\

10. tkWu] jhrk] vlye ;k xqjizhr pkjksa O;fDr;ksa esaa ls ,d dh inksUufr vkxkeh ekg esaa dhtk,xhA
iQyLo:i] izfrn'kZ lef"V pkj ljy ifj.kkeksa ls cuk gSA bl izdkj
S = {tkWu dh mUufr (promoted), jhrk dh mUufr] vlye dh mUufr] xqjizhr dh mUufr}

vkidks crk;k tkrk gS fd tkWu dh inksUufr dh laHkouk xqjizhr osQ leku gS] jhrk dh
inksUufr dh laHkkouk tkWu ls nqxquh gSA vlye dh laHkkou tkWu ls pkj xquh (pkSxquh) gSA
(a) Kkr dhft,_ P (tkWu mUufr)
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P (jhrk mUufr)

P (vlye mUufr)

P (xqjizhr mUufr)

(b) ;fn A = {tkWu mUufr ;k xqjizhr mUufr}, rks P (A) Kkr dhft,A
11. layXu osu vkjs[k A, B, vkSj C, rhu ?kVukvksa dks iznf'kZr djrk gS vkSj lkFk gh fofoèk

loZfu"Bksa dh izkf;drkvksa dks Hkh izdV djrk gS (mnkgj.k P (A  ∩ B) = .07)A fuEufyf[kr
dks Kkr dhft,%

(a) P (A)

(b) P (B ∩ C )

(c) P (A ∪ B)

(d) P (A ∩ B )

(e) P (B ∩ C)

(f) rhuksa esaa ls rF;r% ,d osQ
?kfVr gksus dh izkf;drk

nh?kZmÙkjh; iz'u (L.A.)

12. fdlh dy'k esaa nks dkys (fpfÉr B
1
 rFkk B

2
) vkSj ,d lI+ksQn xsan gSA nwljs dy'k esa ,d

dkyk xsan vkSj nks lisQn xsan (fpfÉr W1 rFkk W
2
) gSaA eku yhft, fd fuEufyf[kr ijh{k.k

fd;k tkrk gSA nksuksa dy'kksa esaa ls ,d dks ;kn`PN;k pquk tkrk gSa rnuUrj (mlosQ ckn) bl
dy'k esa ls ,d xsan dks ;kn`PN;k fudkyk (pquk) tkrk gSA blosQ mijkUr igys xsan dks
okil j[ks fcuk] blh dy'k ls ,d nwljk xsan ;kn`PN;k fudkyk tkrk gSA
(a) lHkh laHko ifj.kkeksa dks iznf'kZr djus okyk izfrn'kZ lef"V fyf[k,A
(b) nks dkys xsanksa osQ pqus tkus dh izkf;drk D;k gS\
(c) foijhr jaxksa osQ nks xsanksa osQ pqus tkus dh izkf;drk D;k gS\

13. ,d FkSys esaa 8 yky rFkk 5 lI+ksQn dh xsansa gSaA rhu xsanksa dks ;kn`PN;k fudkyk tkrk gSA bl
ckr dh izkf;drk Kkr dhft, fd]
(a) lHkh rhuksa xsansa lI+ksQn jax dh gSaA
(b) lHkh rhuksa xsansa yky jax dh gSaA
(c) ,d xsan yky jax dh gS vkSj nks xsansa lI+ksQn jax dh gSaA

14. ;fn 'kCn ASSASSINATION osQ v{kjksa dks ;kn`PN;k Øec¼ (arranged) fd;k tk,]
rks bl ckr dh izkf;drk Kkr dhft, fd]
(a) cuus okys 'kCn esaa pkjks S yxkrkj gksaA
(b) nks I’ vkSj nks N’ ,d lkFk gksaA
(c) lHkh A ,d lkFk ugha gksaA
(d) dksbZ Hkh nks A ,d lkFk ugha gksaA

vkÑfr 16-2
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15. rk'k osQ 52 iÙkksa dh fdlh xM~Mh ls ,d iÙkk fudkyk tkrk gSA fudkys x, iÙks dh ,d
ckn'kkg gksus dh ;k ,d iku dk iÙkk gksus dh ;k ,d yky jax dk iÙkk gksus dh izkf;drk
Kkr dhft,A

16. ,d izfrn'kZ lef"V esaa 9 ljy ifj.kke e
1
, e

2
, ..., e

9
 gSa] ftudh izkf;drk,¡ uhps nh gqbZ gSa%

P(e
1
) = P(e

2
) = .08, P(e

3
) = P(e

4
) = P(e

5
) = .1

P(e
6
) = P(e

7
) = .2, P(e

8
) = P(e

9
) = .07

eku yhft, fd] A = {e
1
, e

5
, e

8
}, B = {e

2
, e

5
, e

8
, e

9
}

(a) P (A), P (B), vkSj P (A ∩ B) dh x.kuk dhft,A
(b) izkf;drk osQ ;ksx fu;e dk iz;ksx djosQ] P (A ∪ B) dh x.kuk dhft,A
(c) ?kVuk A ∪ B dh jpuk (composition) dh lwph cukb, vkSj izkjfEHkd ifj.kkesaak dh

izkf;drkvksa dks tksM+dj] P (A ∪ B) dh x.kuk dhft,A

(d) P(B) osQ ekus ls P ( B ) dh x.kuk dhft, lkFk gh lhèks B  osQ izkjfEHkd ifj.kkeksa ls

P ( B ) dh x.kuk dhft,A
17. fuEufyf[kr ?kVukvksa esaa ls izR;sd dh izkf;drk p Kkr dhft,%

(a) fdlh vufHkur (unbiased, fair) ikls dks ,d ckj isaQdus ij ,d fo"ke la[;k dk
izkIr gksukA

(b) fdlh vufHkur flDosQ dks nks ckj mNkyus ij de ls de ,d fpr izdV gksukA
(c) rk'k osQ 52 iÙkksa dh Hkyh&Hkk¡fr isaQVh gqbZ fdlh lkèkkj.k xM~Mh ls ,d iÙks osQ fudkyus

ij ,d ckn'kkg] iku dk 9 ;k gqoqQe dk 3 izkIr gksukA
(d) vufHkur iklksa osQ fdlh tksM+s dks ,d ckj isaQdus ij izkIr la[;kvksa dk ;ksxiQy 6

gksukA

oLrqfu"B iz'u
iz'u la[;k 18 ls 29 rd izR;sd esaa fn, pkj fodYiksa esaa ls lgh mÙkj pqfu, (M.C.Q):

18. yhi o"kZ osQ vfrfjDr fdlh vU; o"kZ esaa 53 eaxyokj ;k 53 cqèkckj gksus dh izkf;drkA

(A)
1

7
(B)

2

7
(C)

3

7
  (D)  buesa ls dksbZ ugha gSA

19. 1 ls 20 rd dh la[;kvksa esaa ls rhu la[;k,¡ pquh tkrh gSaA bu la[;kvksa osQ Øekxr
(Consecutive) ugha gksus dh izkf;drk gS%

(A)
186

190
(B)

187

190
(C)

188

190
       (D) 20

3

18

C

20. rk'k osQ 52 iÙkksa dh fdlh xM~Mh dks isaQVrs le; 2 iÙks la;ksxo'k fxj tkrs gSaA fxjs gq, iÙkksa
osQ vleku (fHkUu)jaxksa osQ gksus dh izkf;drk Kkr dhft,%
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(A)
29

52
(B)

1

2
(C)

26

51
(D)

27

51

21. lkr O;fDr;ksa dks ,d iafDr esaa cSBuk gSA nks fo'ks"k O;fDr;ksa osQ ,d nwljs osQ vxy&cxy
cSBus dh izkf;drk fuEufyf[kr esaa dkSu lh gS%

(A)
1

3
(B)

1

6
(C)

2

7
(D)

1

2

22. vadksa 0] 2] 3] 5 ls] fcuk iqujko`fÙk fd,] pkj vadksa dh la[;k,¡ cukbZ tkrh gSaA bl izdkj
cuh la[;k osQ 5 ls HkkT; gksus dh izkf;drk gS%

(A)
1

5
(B)

4

5
(C)

1

30
(D)

9

5

23. ;fn ?kVuk,¡ A rFkk B ijLij viothZ gSa] rks

(A) P (A) ≤ P  ( B ) (B) P (A) ≥ P  ( B )

(C) P (A) < P  ( B ) (D) buesa ls dksbZ ugha gS

24. fdUgha nks ?kVukvksa A rFkk B osQ fy,] ;fn  P (A ∪ B) = P (A ∩ B), rks
(A) P (A) = P (B) (B) P (A) > P (B)

(C) P (A) < P (B) (D) buesa ls dksbZ ugha gS

25. 6 yM+osQ rFkk 6 yM+fd;k¡ ,d iafDr esaa ;kn`PN;k cSBrs gSaA lHkh yM+fd;ksa osQ ,d lkFk
(together) cSBus dh izkf;drk

(A)
1

432
(B)

12

431
(C)

1

132
(D) buesaa ls dksbZ ughaA

26. 'PROBABILITY' 'kCn ls ,d v{kj ;kn`PN;k pquk tkrk gSA bl v{kj osQ ,d Loj gksus
dh izkf;drk

(A)
1

3
(B)

4

11
(C)

2

11
(D)

3

11

27. ;fn fdlh ijh{kk esaa A osQ vliQy gksus dh izkf;drk 0-2 gS] tcfd B osQ vliQy gksus
dh izkf;drk 0-3 gS] ;k rks A ;k B osQ vliQy gksuss dh izkf;drk gS%
(A) > . 5 (B) .5 (C) ≤ .5 (D) 0

28. ?kVukvksa A rFkk B esaa ls de ls de fdlh ,d osQ ?kVus dh izkf;drk 0-6 gSA ;fn A vkSj

B osQ ,d lkFk ?kfVr gksusa dh izkf;drk 0-2 gS] rks P ( A ) + P ( B ) gS
(A) 0.4 (B) 0.8 (C) 1.2 (D) 1.6
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29. ;fn M rFkk N dksbZ nks ?kVuk,¡ gSa] rks buesaa ls de ls de fdlh ,d osQ ?kfVr gksus dh
izkf;drk gS%
(A) P (M) + P (N) – 2 P (M ∩ N) (B) P (M) + P (N) – P (M ∩ N)

(C) P (M) + P (N) + P (M ∩ N) (D) P (M) + P (N) + 2P (M ∩ N)

crkb, fd iz'u 30 ls 36 rd fn, gq, dFkuksa esa ls dkSu&lk dFku lR; gS vkSj dkSu lk dFku
vlR; gS\
30. fdlh fpfM+;k?kj ?kweuss okys ,d O;fDr }kjk ftjkiQ dks ns[kus dh izkf;drk 0-72 gS] Hkkyw

dks ns[kus dh izkf;drk 0-84 gS rFkk nksuksa dks gh ns[kus dh izkf;drk 0-52 gSA
31. fdlh fo|kFkhZ }kjk ijh{kk mÙkh.kZ djus dh izkf;drk 0-73 gS] fo|kFkhZ osQ iwjd ijh{kk

(Compartment) nsus dh izkf;drk 0-13 gS rFkk fo|kFkhZ osQ ;k rks mÙkh.kZ gksus dh ;k iwjd
ijh{kk nsusa dh izkf;drk 0-96 gSA

32. ,d VkbZfiLV }kjk fdlh fjiksVZ dks Vkbi djus esaa 0, 1, 2, 3, 4 rFkk  5  ;k vfèkd xyfr;k¡
(=kqfV;k¡) djus dh izkf;drk,¡ Øe'k% 0.12, 0.25, 0.36, 0.14, 0.08 rFkk 0.11 gSA

33. fdlh bathfu;jh dkWyst esaa izos'k pkgus okys A rFkk B nks izos'kkFkhZ gSaA ;fn A osQ p;u dh
izkf;drk 0-5 gS vkSj A rFkk B nksuksa osQ gh p;u dh vfèkdre izkf;drk 0-3 gS] rks D;k
;g lEHko gS fd B osQ p;u dh izkf;drk 0-7 gSA

34. A vkSj B nks ?kVukvksa osQ loZfu"B dh izkf;drk] ?kVuk A osQ vuqowQy izkf;drk ls lnSo de
;k mlosQ cjkcj gksrh gSA

35. fdlh ?kVuk A osQ ?kfVr gksus dh izkf;drk 0-7 gS vkSj ,d vU; ?kVuk B osQ ?kfVr gksuss dh
izkf;drk 0-3 gS rFkk nksuksa osQ ?kfVr gksus dh izk;fdrk 0-4 gSA

36. nks fo|kfFkZ;ksa dh viuh vfUre ijh{kkvksa esaa Js"Brk (distinction) izkIr djus dh izkf;drkvksa
dk ;ksxiQy 1-2 gSA

iz'u la[;kvksa 37 ls 41 esaa fjDr LFkkuksa dh iwfrZ dhft,&

37. vkxkeh iqQVcky osQ [ksy esaa es”kcku Vhe osQ thrusa dh izkf;drk 0-77 gS] [ksy osQ cjkcjh
ij NwVus (tie) dh izkf;drk 0-08 gS rFkk Vhe osQ gkjus dh izkf;drk 

_________
 gSA

38. ;fn e
1
, e

2
, e

3
, e

4
 fdlh izfrn'kZ lef"V osQ] pkj izkjfEHkd ifj.kke gS vkSj  P(e

1
) = .1,

P(e
2
) = .5, P (e

3
) = .1, rks e

4
 dh izkf;drk 

_________ 
gSA

39. eku yhft, fd S = {1, 2, 3, 4, 5, 6} vkSj E = {1, 3, 5}, rks E   
___________

 gSA

40. ;fn A rFkk  B, fdlh ;kn`fPNd ijh{k.k ls lEc¼ (lEcafèkr)] nks ?kVuk,¡ bl izdkj gSa fd
P ( A) = 0.3, P (B) = 0.2 rFkk P (A ∩ B) = 0.1, rks P (A ∩ B ) dk eku 

_______
 gSA
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41. fdlh ?kVuk A osQ ?kfVr gksusa dh izkf;drk 0.5 gS rFkk ?kVuk B osQ ?kfVr gksus dh izkf;drk
0.3 gSA ;fn A vkSj B ijLij viothZ ?kVuk,¡ gSa] rks u rks A vkSj B dh izkf;drk
__________

 gSA
42. LrEHk C

1
 osQ vUrxZr (uhps) izLrkfor izkf;drk dk LrEHk C

2
 osQ varxZr mi;qDr@leqfpr

(appropriate) fyf[kr o.kZu ls feyku (match) dhft,%
     C

1
C

2

izkf;drk fyf[kr o.kZu

(a) 0.95 (i) ,d X+kyr fuèkkZj.k djuk

(b) 0.02 (ii) ?kfVr gksus dh dksbZ lEHkkouk ugha gksukA

(c) – 0.3 (iii) ?kfVr gksus dh lEHkkouk ugha gksus osQ cjkcjA

(d) 0.5 (iv) ?kfVr gksus dh lEHko cgqr gksukA

(e) 0 (v) ?kfVr gksus dh lEHkkouk cgqr de gksukA

43. fuEufyf[kr dk lgh feyku dhft,%

(a) ;fn  E
1
 vkSj E

2
 nks ijLij viothZ (i) E

1
 ∩ E

2
 = E

1

?kVuk,¡ gSa

(b) ;fn  E
1
 vkSj E

2
 ijLij (ii) (E

1
 – E

2
)  ∪ (E

1
 ∩ E

2
) = E

1

viothZ rFkk fu%'ks"k ?kVuk,¡ gSa

(c) ;fn  E
1
 vkSj E

2
 osQ ifj.kke mHk;fu"B (iii) E

1
 ∩ E

2
 = φ, E

1
 ∪ E

2
 = S

gksa] rks

(d) ;fn E
1
 vkSj E

2
(iv) E

1
 ∩ E

2
 = φ

nks ?kVuk,¡ bl izdkj gSa fd E
1
 ⊂ E

2
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1.3 iz'ukoyh

1. (i)  {2} (ii)  {0, 1} (iii)  {1, p}

2. (i)  {0, –1, 1} (ii)  
−








11

3
(iii) { }3, 2, 2, 3− −

3.  {1, 2, 22,  23, ...2P – 1,(2p –1}

4. (i) lR; (ii) vlR; (iii) lR; (iv) lR;
7. (i) {2, 4, 6, 8, ... , 98} (ii) (1,4, 9, 16, 25, 36, 49, 64, 81,}

8. (i) {4, 8, 12} (ii) {7, 8, 9} (iii)
1

2
1

3

2
, ,









(iv) {0, 1, 2}

9. (i) {4, 5, 6, ....10} (ii) {5} (iii) {1, 2, 3, 4, 5}

10. 11.

13. lR;        14. vlR;     15.   lR; 16. lR;        17. lR;    22. T = {10}

24. (i) 2  (ii) 3 (iii) 3 (iv) 9    25.   25 26. 20          27. (a)  3300   (b)  4000

28. (i) 6,  (ii)  3,  (iii)  9,  (iv)  1,  (v)  2,   (vi)  6,   (vii)  30,  (viii)  20        29. C

30. B      31.  B         32.   D     33.  C      34.   D    35.    B      36. B   37. C

38. C      39.  C         40.   A     41.  B       42.  B     43.    C      44. [1,2]45.1

46.  n (B)47.  A ∩ B′ 48.{φ, {1}, {2}, {1, 2}            49.{0, 1, 2, 3, 4, 5, 6, 8}
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50. (i) {1,5, 9, 10 }  (ii) {1, 2,3, 5, 6, 7, 9, 10}  51.  A ∪ ∪ ∪ ∪ ∪ Β′ 52. (i) ↔(b)

(ii) ↔(c) (iii) ↔ (a) (iv) ↔(f) (v) ↔(d)     (vi) ↔     (e) 53.  lR; 54. vlR;
55. lR;   56.  lR;    57.   lR;     58.  vlR;

2.3 iz'ukoyh

1. (i) {(– 1, 1), (–1, 3), (2, 1), (2, 3), (3, 1), (3, 3)}

(ii) {(1, –1), (1, 2), (1, 3), (3, –1), (3, 2), (3, 3)}

(iii) {(1, 1), (1, 3), (3, 1), (3, 3)}

(iv) {(–1, –1), (–1, 2), (–1, 3), (2, –1), (2, 2), (2, 3), (3, –1), (3, 2), (3, 3)}

2. {(0, 1), (0, 2), (1, 1), (1, 2), (2, 1), (2, 2)}

   3.    (i)  {(0, 3), (1, 3)}

(ii) {(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4), (1,5)}

4. (i)
11

3
a =  vkSj b = 

2

3
   (ii)  a = 0  vkSj  b = – 2

5. (i) {(1, 4),  (2, 3), (3, 2), (4, 1) }

(ii) {(1, 1), (1, 2), (1,3),(2, 1), (2, 2), (3, 1)}

(iii) { (4, 5), (5, 4), (5, 5)}

6. R dk izkar = {0, 3, 4, 5} =  R dk ifjlj

7. R
1 
dk izkar = [–5, 5 ] vkSj R

1
 dk ifjlj = [–3, 17 ]

8. R
2 
= {(0, 8), (8, 0) (0,– 8), (– 8, 0)}

9. R
3
dk izkar 

 
= R vkSj  R

3 
dk ifjlj = R+ ∪ {0}

10. (i)  h  ,d iQyu ugha gSA (ii)  f  ,d iQyu gSA (iii)  g  ,d iQyu gSA    (iv)  s  ,d iQyu
gSA (v)  t  ,d vpj iQyu gSA

11. (a)   6    (b)   
1364

4
    (c)  13    (d)  t2 _ 4  (e)  t + 5    12.  (a)x = 4 (b)  x > 4

13. (i) (f + g) x = x2 + 2x + 2 (ii) (f – g) x = 2x – x2

(iii)  ( f g) x = 2x3  + x3 + 2x + 1 (iv)
f

g







 x = 2

2 1

1

x

x

+

+

14. (i) f = {(–1, 0), (0, 1), (3, 28), (7, 344), (9, 730)} 15. x = –1 , 
4

3
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16. gk¡]  α ===== 2 ,  β = = = = = −1   17.   (i)R – {2nπ : n∈Z}    (ii) R+ (iii) R

(iv) R – {–1, 1}  (v) R – {4}

18. (i) [
3

2
,∞)       (ii)  (– ∞, 1]        (iii)  [ 0 , ∞)   (iv) [ – 2, 4]

  19. 
f x

x x

x

x

( )

,

,

,

=

− − ≤ < −

− ≤ <

≤ ≤









2 3 2

4 2 2

2 2 3
    21.  (i)(f + g) x = x + x  (ii)(f – g ) x = x  – x

(iii) (fg) x = 
3

2x
(iv)

f

g
x

x







=

1
22. f dk izkar = (5, ∞) vkSj  f  dk ifjlj = R+

24. D      25.  D      26. B      27.  C      28.  B      29.  B 30. A    31.  C

32. C      33.  A 34. B      35.  A      36.  {2, 3,  4, 5}37.(a) ↔ (iii)  (b) ↔ (iv)

(c)  ↔ (ii)      (d)  ↔ ↔ ↔ ↔ ↔ (i)                 38.38.38.38.38.     vlR; 39. lR;    40. lR; 41. vlR; 42. lR;

3.3 iz'ukoyh

4.
56

33
    5.  

2cos

cos 2

x

x
    8.  

1

2 1+
  15.θ = nπ + (–1)n 

4 4

π π
−  16.θ = 2nπ + 

7

4

π

 17. θ = 2nπ ± 
3

π
  18. θ = 

5
,

3 3

π π
  19. , ,

6 4 2
x

π π π
=  22. 1   25. 

23

17

3 1

2

1

2

−
+








26.
3

2
           27.  nπ ± 

4

π
         28. 

2 8

nπ π
±          29.  2

4 12
n

π π
θ = π ± +

30. C    31. D    32. D    33.  C   34. B    35. C  36.   B   37.  C       38. A

39. B    40. D    41.   D    42.   A   43. D   44. C   45.   B   46.  C   47. C

48. C    49. B    50. C    51.  B   52. C    53. C   54.   A   55.  B   56. A

57. B 58. B   59. D 60.1    61. 
1

8
  62. tan β  63.

1

4
[4 – 3(a2 – 1)2] ,  22 a−

64.
2 2

1
sin 2A

x x− + 65. 13      66. [–3, 3]   67.  2   68.  lR; 69.  vlR;

70. vlR;        71. lR;   72.   vlR; 73. lR;   74.    lR; 75.  lR;
76.  (a)  ↔ (iv) (b) ↔ (i)  (c)  ↔ (ii)  (d)   ↔ (iii)

2025-26



306    iz'u izn£'kdk

4.3 iz'ukoyh

1. P(n) : 2n < ∠n    2.  P(n) : 1 + 2 + 3 + ... + n = 
( 1)

2

n n+
   26.  A 27.  B

 28. A    29.   4     30.   vlR;

5.3 iz'ukoyh

1. 2n      2.   –1 + i  3. (0, – 2)     4.  
2

5
    5.   (1, 0)     6.icot 

2

θ
  11. 

3
– 2

2
i

12.
1

– 2
2

i     13.   1:3 14. 
10

3
0

2

3
, ,






 15. 1    18.  0  21. 2 2, 2 2i i± − ±

22.  –2 – i    23.  
5 5

2 cos sin
12 12

i
π π  

+      25.(i) ( )( )2 22 2
1 2a b z z+ +  (ii)  –15

(iii) –2  (iv) 0   (v) 
1

2 2

i
−   (vi)   1z     (vii) 0   (viii) 6 vkSj 0   (ix) ,d o`Ùk

(x) – 2 3  + 2i 26. (i)  F   (ii)  F   (iii)  T (iv) T  (v)  T   (vi)  T

(vii) F   (viii)  F  27.  (a)↔  (v),   (b) ↔ (iii),  (c) ↔ (i),   (d) ↔ (iv),

(e) ↔ (ii),    (f)↔ (vi),   (g)  ↔ (viii) vkSj    (h)↔ (vii)

28.
2 11

25 25
i

−
−     29. ugha    30.   

2 4

2

( 1)

4 1

a

a

+

+
31. – 2 3  + 2 i 32. 1 33.

2

3

π

34. okLrfod v{k 35. D     36.   C 37. B     38.   A     39. B 40.  A

41. A        42.  B    43. D     44.   D 45. B     46.   B 47. C 48.  C

49. C        50.  A

6.3 iz'ukoyh

  1. 
1

1
3

x≤ ≤   2.  [0,1] ∪  [3,4]  3.  ( , 5− ∞ − )∪(–3, 3)∪[5, ∞∞∞∞∞)  4. [ 4, 2] [2,6]− − ∪

5.  
−





34

3

22

3
,   6.dksbZ gy ugha      7.  2000 ls vfèkd     8.  7.77 vkSj 8.77 osQ chp

⎛
⎝⎜

⎛
⎝⎜
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  9. 230 fyVj ls vfèkd ijUrq 920 fyVj ls de      10.  104 °F vkSj 113 °F osQ chp

11.  41 cm.    12.8 km vkSj 10 km osQ chp   13. dksbZ gy ugha

14. 20, 3 2 48, 0, 0x y x y x y+ ≤ + ≤ ≥ ≥

15. 8, 4, 5, 5, 0, 0x y x y x y x y+ ≤ + ≥ ≤ ≤ ≥ ≥ 17. dksbZ gy ugha

19. C      20.  C 21. A      22.  B 23. D   24.   C 25. B 26.  A

27. D      28.  B 29. A      30.  B        31. (i) F     (ii)  F  (iii) T   (iv)  F

(v)    T     (vi)  F   (vii) T     (viii)  F      (ix)  T    (x)  F    (xi)T (xii) F   (xiii) F

(xiv)  T    (xv) T. 32.   (i) ≤       (ii) ≥      (iii)  > (iv) >     (v)  >

(vi)    >     (vii) < ,  >     (viii)   ≤ .

7.3 iz'ukoyh

  1. 1440      2.  481 3. 780     4.   144 5. 22       6.  3960 7. 4,68000

  8. 200        9.
3

3C ( – 2)!3!n

r r
−

−
 10.  14400 11. 112    15.  r = 3     16. 192

17. 190      18.  8400 19.  3   20. 11  21. 3

18!

(6!)
   22.(a) 11C

4   
 (b)  6C

2
 × 5C

2

(c)  6C
4
 + 5C

4
23. (i) 14C

9
  (ii)  14C

11
24. 2(20C

5
 × 20C

6
)

25. (i)  21,    (ii)  441    (iii)  91     26.   A 27. B      28.  C 29. B 30.  C

31. A       32.   B 33. D      34.  B 35. C      36.  D 37. A 38.  C

39. B       40.   B 41. n = 7 42.  0 43. nr           44. 1,51,200       45.  80

46. 56       47.  18    48. 35     49.  7800 50. 64     51.  False 52. vlR;

53. vlR;  54.  lR; 55. lR;   56.  lR; 57. lR;    58.  vlR;     59. vlR;

60. (a)  ↔  (ii) (b) ↔ (iii) vkSj (c) ↔  (i)

61. (a)  ↔  (iii) (b) ↔  (i) (c) ↔  (iv), (d) ↔  (ii)

62. (a)  ↔  (iv) (b) ↔  (iii) (c) ↔  (ii), (d) ↔  (i)

63. (a)  ↔  (i) (b) ↔  (iii) (c) ↔  (iv), (d) ↔  (ii)

64. (a)  ↔  (iii) (b) ↔  (i) (c) ↔  (ii)

8.3 iz'ukoyh

1.
15

10

5
1

6
C







2. k = ± 3 3. –19 4. –3003 (310) (25)
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  5.  (i)   –252  (ii)  
17189

8
x ; 1921

16
x

−
6. –252 7. –1365   8.  

55

32252y x

  9.  r = 6 11. 990 12. 2p = ± 14. n = 9

17.  
17

54
18. (C) 19. (A) 20. (C)

21.  (D) 22. (B) 23. (B) 24. (C)

25.
30

15C                 26. 
( )1 ( 2)

2

n n+ +
27.

16
8C 28. n = 12

29. 
1120

27
a–6a4 30. 28 C

14  
a56  b14 31. 1 32. rhljk in

33.  12 34. F 35. T 36. F

37.  F 38. T 39. F 40. F

9.3 iz'ukoyh

  2. 1400 #-       3.8080  #-]  83520 #     5.12 fnu    6. 3420°     7.
15

8
cm  8. 2480 m

  9. Rs  725   11.  (i) 4n3 + 9n2 + 6n (ii) 4960   12.  T
r
= 6r – 1 17. D    18.  C

19. A       20.  B 21. C       22.   B 23. B      24.  A 25. D    26.  A

27. or
a b

b c
28. izFke in $ vafre in    29.  45 30. F 31.  T

32. T       33.  F 34. F           35.(a)    ↔ ↔ ↔ ↔ ↔ (iii)  (b)    ↔ ↔ ↔ ↔ ↔ (i)  (c) ↔ ↔ ↔ ↔ ↔ (ii)

36. (a)    ↔ ↔ ↔ ↔ ↔ (iii)  (b)    ↔ ↔ ↔ ↔ ↔ (i)  (c)    ↔ ↔ ↔ ↔ ↔ (ii)(d) ↔ ↔ ↔ ↔ ↔ (iv)

10.3 iz'ukoyh

  1. x + y + 1 = 0 2. x – 4y + 3 = 0 3. 60° or 120°

  4.  x + y  = 7 or 1
6 8

x y
+ =      5.  (3, 1), (– 7, 11)        7.y  – 3 x – 2 + 3  = 0

  8. 3x + 4y + 3 = 0     9.
8

3
a

−
= , b = 4    10. 8x – 5y + 60 = 0   11.  3x y+  = 8

2025-26



mÙkjekyk    309

12. x – 7y – 12 = 0   13.
2

3
   14.  (1, 1)   15.   15° or 75°   17. 9x – 20y + 96 = 0

18. 3x – 4y + 6 = 0 vkSj 4x – 3y + 1 = 0 20. (0, 2 + 
5 3

2
) 22. A

23. A         24.   B 25.  B       26.  C 27.  D       28. A      29.   A

30. A         31.   B         32.  B       33.  A       34.  C        35. A      36.   B

37. B         38.   C 39.  D       40.  B 41.  B        42.  (1, – 2)

43. x + y + 1 = 0 44.  3x – y – 7 = 0, x + 3y – 9 = 0 45. foijhr fn'kk,a

46. 13 (x2 + y2) – 83 x + 64 y + 182 = 0  47.  4 x2 y2 = p2 (x2 + y2) 48. lR;

49. vlR;     50.   vlR; 51.  lR;     52.  lR; 53.  lR;     54.   lR;
55.  vlR;      56. vlR;   57.  (a)  ↔  (iii) (b) ↔  (i) lR; (c) ↔  (ii)

58. (a)  ↔  (iv) (b) ↔  (iii) (c)  ↔  (i), (d) ↔  (ii)

59. (a)  ↔  (iii) (b) ↔  (i) (c)  ↔  (iv), (d) ↔  (ii)

11.3 iz'ukoyh

  1. x2 + y2 – 2ax – 2ay  + a2 = 0     3. ,
2 2

a b  
       4.x2 + y2 – 2x – 4y + 1 = 0

  5.
3

4
     6.x2 + y2 + 4x + 4y + 4 = 0     7.  (1, 2)

  8. x2 + y2  – 2x + 4y – 20 = 0       9.  k ± 8 10.x2 + y2 – 6x + 12y – 15 = 0

11.
3

2
       12.mRosQUnzrk = 

4

5
vkSj ukfHk;k¡  (4, 0) rFkk (–4, 0) gSa 13.

39

4

14.

2 24 4
1

81 45

x y
+ =   15.   18   16.(2, 4) , (2, – 4)  17. 2

4 cos

sin

a θ

θ
18. x2 + 8y = 32

19. m = 1         20.x2 – y2 = 32 21.  
13

2
    22.  

2 2 4

4 5 9

x y
− = .

23. x2 + y2 – 2x + 2y = 47 24. x2 + y2 – 4x – 10y + 25 = 0

25. (x – 3)2 + (y + 1)2 = 38 26. x2 + y2 – 18x – 16y + 120 = 0

⎛
⎝⎜⎛

⎝⎜
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27. x2 + y2 – 8x – 6y + 16 = 0 28. (a)  y2 = 12x – 36, (b) x2 = 32 – 8y,

(c)4x2 + 4xy + y2  + 4x + 32y + 16 = 0 29.  3x2 + 4y2 – 36x = 0

30. 9x2 + 5y2 = 180  32.(a) 15x2 – y2 = 15  (b)  9x2 – 7y2 + 343 = 0, (c)   y2 – x2 = 5

33. vlR;       34. vlR;      35.   vlR; 36. vlR;      37. lR;   38.  vlR;

39. lR;        40.  lR;     41.(x – 3)2 + (y + 4)2 = 
45

13

2




 42.x2 + y2 – 46x + 22y = 0

43. 6 + 2 5 , 2 5 44.

2 24 4
1

1 5

x y
+ =  45.4x2 + 4xy + y2 + 4x + 32y + 16 = 0

46.

2 2

– 1
36 64

y x
=  vkSj (0, ± 10)    47.  (C) 48. (C)    49.  (C)   50.  (C)

51. A     52. B      53.  A    54.  A     55. D    56. B     57.  C   58.  A    59.  A

12.3 iz'ukoyh

  2. (i) igyk v"Vka'kd   (ii)  pkSFkk v"Vka'kd  (iii)  vkBok¡ v"Vka'kd  (iv)  ik¡pok¡ v"Vka'kd

(v)  nwljk v"Vka'kd  (vi)  rhljk v"Vka'kd  (vii)  vkBok¡ v"Vka'kd   (viii)  NBok¡ v"Vka'kd
  3. (i)  (3,0,0), (0,4,0), (0,0,2)  (ii)  (–5, 0, 0), (0,3,0), (0,0,7)  (iii)  (4,0,0), (0, –3, 0),

(0,0,5)

  4. (i)  (3,4,0), (0,4,5), (3,0,5) (ii)  (–5, 3, 0),(0,3,7), (–5, 0, 7)  (iii)  (4,–3, 0),

(0,–3, –5), (4, 0, –5)

  5. 5          6.  11        9. (2,–4, 16)       11.  (–2, –2, –1)   12.(1, 1, –2)

13. (–3, 4, –7), (7, 2, 5) vkSj (–3, 12, 17) 14. (4, 7, 6)

15. (4, –5, 1), (3, –2, –1)     16.a = –2, b = –8, c = 2   17.
7

2

13

2
9, ,






  18.2:1 ckár%

19. fcUnq (3,4,5), (–1,6,–7), rFkk (1,2,3)  'kh"kZ gSa vkSj fcUnq (1,4,
1

3
 ) osQUnzd gSaA

20. 1:3 ckár%        21.(2,0,0), (2,2,0), (0,2,0), (0,2,2) (0,0,2) (2,0,2), (0,0,0), (2,2,2)

22. A      23.  B 24. A      25.  B      26. A    27.  B       28.   B 29.  A

30. A      31.  B 32. A      33.  D     34. A 35.rhuksa funsZ'kkad ry   36. rhu tksM+s

37. iznÙk fcUnq 38. vkB       39.  (0, y, z)      40.  x = 0       41.  (0, 0, z)
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42. x = 0 , y = 0 43. z- funsZ'kkad 44. (y vkSj  z funsZ'kkad)   45.  yz-ry

46. x-v{k 47. 333                  48.   a = 5 vFkok –3    49.  (1, 1, –2)

50. (a) ↔ (iii) (b) ↔ (i) (c) ↔ (ii) (d) ↔ (vi) (e) ↔ (iv) (f) ↔ (v) (g) ↔ (viii)

(h) ↔ (vii) (i) ↔ (x) (j) ↔ (ix)

13.3 iz'ukoyh

  1.   6 2. 2 3. 2

1

x
4.

–2

3
1

2
3

   5. 3     6. ( )
3

2
5

2
2

a +    7. 7

  8.  8 9.
8

5
10. 1 11. 0 12.  

1

15
      13.

7

2
   14.n = 5

15. 
3

7
16.

1

4
17. 2 18. 1 19.  

2

2

m

n
     20.  3    21. 2

22.  2 23. 1 24. 2 cosa a       25.   4        26. 
1

4 2
27.  0

28.  
3

8
k = 29.   

2

2

1
3 2 1 –x x

x
+ + 30.  

2

2 4

3 3
3 – – 3x

x x
+

31. 2 23 sec 5sec 3tan 3x x x x+ + + 32. 22 tan secx x   33. ( )

2

2
2

55 – 40 –15

5 – 7 9

x x

x x +

34.

5 4

2

– cos 5sec sin 1

sin

x x x

x

+ +
35. ( )cosec 2 – cot

2

x
x x x

36. ( )( ) ( )( )2 2cot – sin cos 2 – cosax x q x p q x ax ec x+ + +

37. ( )2

cos sin

cos

bc x ad x db

c d x

+ +

+
       38. 2cos 2x       39. ( )( )( )2

2 – 7 30 – 43 3 5x x x +

40. 2 cos 2 sin – 2sin 2x x x x x+      41.
23

sin 2 cos2
4

x x          42.

( )

( )
2

2

– 2ax b

ax bx c

+

+ +

43. ( )2–2 sin 1x x + 44.  ( )2

–ad bc

cx d+
45. 

1
–

3
2

3
x 46. cos – sinx x x
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47. ( )sec tan 1x x x + 48.  2 2

2

–

α

α β
49. –4        50.

1

2
   52.  k = 6

53. c = 1        54.    C       55.    A 56. A         57.   B      58. A

59. C             60.    C       61.    D        62.   B        63.   D     64. C

65. D             66.    B       67.    B 68. D         69.   A     70. A

71. A             72.     A       73.    B 74. C         75.   A      76. D

77. 1              78.   
2 3

3
m = 79.    y 80. 1

14.3 iz'ukoyh

1. (i) ls (v) vkSj (viii) ls (x) dFku gSa

2. (i) p : la[;k 7, ,d vHkkT; la[;k gS (ii) p : psUubZ Hkkjr esa gS
q : la[;k 7] ,d fo"ke la[;k gS q : psUubZ rfeyukMw dh jktèkuh

 (iii)p : la[;k 100, la[;k 3 ls HkkT; gS (iv) p : p.Mhx<+ gfj;k.kk dh jktèkkuh gS
q : la[;k 100, la[;k 11 ls HkkT; gS q : p.Mhx<+ ;w-ih- dh jktèkkuh gS
r : la[;k 100, la[;k 5 ls HkkT; gSA

(v)  p : 7 ,d ifjes; la[;k gS (vi) p : 0 izR;sd èku iw.kk±d ls de gS

q : 7 ,d vifjes; la[;k gS q  : 0 izR;sd ½.k iw.kk±d ls de gS

(vii) p : ikSèks izdk'k la'ys"k.k osQ fy, lw;Z osQ izdk'k dk iz;ksx djrs gSa
q : ikSèks izdk'k la'ys"k.k osQ fy, ikuh dk iz;ksx djrs gSa
r : ikSèks izdk'k la'ys"k.k osQ fy, dkcZu MkbZ vkDlkbM dk iz;ksx djrs gSaA

(viii) p : fdlh lery esa fLFkr nks js[kk,¡ ,d fcUnq ij izfrPNsn djrh gS
q : fdlh lery eas fLFkr nks js[kk,¡ lekarj gksrh gSa

(ix) p : ,d vk;r] ,d prqHkZqt gksrk gS
q : ,d vk;r] ,d 5&Hkqtkvksa dk cgqHkqt gksrk gS

3. (i) la;qDr dFku lR; gS rFkk blosQ ?kVd dFku fuEufyf[kr gSa%
p : 57, la[;k 2 ls HkkT; gS vkSj q : 57, la[;k 3 ls HkkT; gS

(ii) la;qDr dFku lR; gS rFkk blosQ ?kVd dFku fuEufyf[kr gSa%
p : 24, 4 dk xq.kt gSA vkSj q : 24, 6 dk xq.kt gSA

(iii) la;qDr dFku lR; gS rFkk blosQ ?kVd dFku uhps fn, gSa%
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p : lHkh thfor oLrqvksa dh nks vk¡[ksa gksrh gSa
q : lHkh thfor oLrqvksa osQ nks iSj gksrs gSa

(iv) la;qDr dFku lR; gS rFkk blosQ ?kVd dFku fuEufyf[kr gSa%
p : 2 ,d la[;k gS ; q : 2 ,d vHkkT; la[;k gS

4. (i) la[;k 17, ,d vHkkT; la[;k ugha gSA   (ii)  2 + 7 ≠ 6

(iii) cSxuh jax uhyk ugha gksrk gSA

(iv) 5 ,d ifjes; la[;k ugha gSA (v) 2, ,d vHkkT; la[;k gSA

   (vi) ,d ,slh okLrfod la[;k dk vfLrRo gS] tks ,d vifjes; la[;k ugha gSA
(vii) ;g oLrqfLFkr ugha gS fd xk; osQ pkj iSj gksrs gSaA
(viii) ,d yhi o"kZ esa 366 fnu ugha gksrs gSaA

   (ix) ,d ,sls le:i f=kHkqt dk vfLrRo gS] tks lok±xle ugha gSA
(x) fdlh o`Ùk dk {ks=kiQy] o`Ùk dh ifjfèk osQ leku ugha gksrk gSA

5. (i) p ∧ q tgk¡  p : jkgqy us fgUnh fo"k; esa ijh{kk ikl dh;
q :  jkgqy us vaxzsth fo"k; esa ijh{kk ikl dhA

(ii) p ∧ q tgk¡ p : x ,d le iw.kk±d gS_ q : y ,d le iw.kk±d gSA
(iii) p ∧ q ∧ r tgk¡ p : 2, la[;k 12 dk ,d xq.ku[k.M gS_

q : 3, la[;k 12 dk ,d xq.ku[k.M gS_
r : 6, 12 dk ,d xq.ku[k.M gSA

(iv)  p ∨ q, tgk¡ p : x ,d fo"ke iw.kk±d gS ; q : x +1, ,d fo"ke iw.kk±d gSA
(v) p ∨ q tgk¡ p : ,d la[;k 2 ls HkkT; gS_ q : og la[;k 3 ls HkkT; gSA
(vi) p ∨ q tgk¡ p : x = 2, lehdj.k 3x2 – x –10 = 0 dk ewy gSA

q : x = 3 lehdj.k 3x2 –x –10 = 0 dk ,d ewy gSA
(vii) p ∨ q, tgk¡ p : fo|kFkhZx.k fgUnh dks oSdfYir iz'ui=k osQ :i esa pqu ldrs gSa_

q : fo|kFkhZx.k vaxjsth dks oSdfYid iz'ui=k osQ :i esa pqu ldrs gSaA
6. (i) ;g vlR; gS fd lHkh ifjes; la[;k,¡ okLrfod vkSj lfEeJ gksrh gS_

(ii) ;g vlR; gS fd lHkh okLrfod la[;k,¡ ifjes; ;k vifjes; gksrh gS_
(iii) x = 2, oxZ lehdj.k x2– 5x + 6 = 0 dk ewy ugha gS ;k x = 3 oxZ lehdj.k

x2–5x + 6 = 0 dk ewy ugha gSA
(iv) fdlh f=kHkqt dh u rks 3&Hkqtk,¡ gksrh gS vkSj u 4&Hkqtk,¡ gksrh gSaA
(v) 35 ,d vHkkT; la[;k ugha gS vkSj ;g ,d feJ la[;k ugha gSA
(vi) ;g vlR; gS fd lHkh vHkkT; iw.kk±d ;k rks le gksrs gSa ;k fo"ke gksrs gSaA
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(vii) x , x osQ cjkcj ugha gksrk gS vkSj ;g –x osQ cjkcj ugha gksrk gSA

(viii) la[;k 6, 2 ls HkkT; ugha gS ;k ;g 3 ls HkkT; ugha gSA
7. (i) ;fn ,d la[;k fo"ke gS] rks bldk oxZ fo"ke gSA

(ii) ;fn vki jkf=k&Hkkst djrs gSa] rks vkidks LohV fM'k feysxhA
(iii) ;fn vki vè;;u ugha djsaxs] rks vki isQy (vuqÙkh.kZ) gks tk,axsA
(iv) ;fn ,d iw.kk±d] 5 ls HkkT; gS] rks mldk bdkbZ dk vad 0 ;k 5 gSA
(v) ;fn dksbZ la[;k vHkkT; gS] rks bldk oxZ vHkkT; ugha gSA
(vi) ;fn a,b vkSj c, A.P esa gSa] rks 2b = a + c.

8. (i) fdlh iw.kk±d dk bdkbZ dk vad 'kwU; gS ;fn vkSj osQoy ;fn og] 5 ls HkkT; gSA
(ii) ,d izkÑr la[;k n fo"ke gS ;fn vkSj osQoy ;fn izkÑr la[;k 2 ls HkkT; ugha gSA
(iii) ,d f=kHkqt leckgq f=kHkqt gS ;fn vkSj osQoy ;fn ml f=kHkqt dh rhuksa Hkqtk,a leku gSaA

9. (i) ;fn 3x ≠ , rks x y≠ ;k 3y ≠

(ii) ;fn n ,d iw.kk±d ugha gS] rks n ,d izkÑr la[;k ugha gSA
(iii) ;fn dksbZ f=kHkqt leckgq ugha gS] rks f=kHkqt dh rhuksa Hkqtk,¡ leku ugha gSA
(iv) ;fn xy ,d èku iw.kk±d ugha gS] rks x ;k y  ½.k iw.kk±d ugha gSaA
(v) ;fn izkÑr la[;k n, 2 ;k 3 ls HkkT; ugha gS] rks n, 6 ls HkkT; ugha gSA
(vi) ;fn ekSle B.Mk ugha gksxk] rks ciZQ ugha fxj jgh gSA

10. (i) ;fn R ,d leprqHkZqt gS] rks ;g ,d oxZ gSA
(ii) ;fn dy eaxyokj gS] rks vkt lkseckj gSA
(iii) ;fn vki rktegy fuf'pr gh tk,¡ rks vki vkxjk tk,¡aA
(iv) ;fn ,d f=kHkqt lddks.k f=kHkqt gS] rks f=kHkqt dh nks Hkqtkvksa osQ oxks± dk

;ksxiQy ml f=kHkqt dh rhljh Hkqtk osQ oxZ osQ cjkcj gSA
(v) ;fn ,d f=kHkqt leckgq gS] rks ml f=kHkqt osQ rhuksa dks.k leku gSaA

  (vi) ;fn 2x = 3y, rks  x:y = 3:2

(vii) ;fn fdlh prqHkqZt S osQ lEeq[k dks.k lEiwjd gSa] rks S ,d pØh; prqHkZqt gSA
(viii) ;fn x u rks èku vkSj ½.k gS] rks x = 0

(ix) ;fn nks f=kHkqtksa dh laxr Hkqtkvksa dk vuqikr leku gS] rks f=kHkqt le:i gSaA
11. (i) ,d ,sls dk vfLrRo gSa (ii) lHkh osQ fy, (iii) ,d ,slh dk vfLrRo gS (iv) izR;sd

osQ fy, (v) lHkh osQ fy, (vi) ,d ,sls dk vfLrRo gS (vii) lHkh osQ fy, (viii)

,d ,sls dk vfLrRo gS (ix) ,d dk vfLrRo gS (x) ,d ,slh dk vfLrRo gS
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17. C 18. D 19. B 20. D 21.    C       22.   B

23. A 24. B 25. C 26. A 27.    C       28.   B

29. A 30. C 31. B 32. A 33.    C       34.   A

35. C 36. D 37. (i), (ii) vkSj (iv) dFku gS_ (iii) vkSj (v) dFku ugha gSaA

15.3 iz'ukoyh

  1. 0.32        2.    1.25 3.  

2 –1

4

n

n
     4.   

4

n
 5.  

2 –1

12

n
6. 3.87

 7. 

2 2 2
1 1 2 2 1 2 1 2

2
1 2 1 2

( ) ( ) ( )

( )

n s n s n n x x

n n n n

+ −
+

+ +
  8. 5.59  9. 7 10. 1.38

11. ekè; = 2.8, SD = 1.12      12.  8.9    13.5000, 251600  14.ekè; = 5.17, SD = 1.53

15. ekè; = 5.5, Var. = 4.26     16.  0.99  17.  7.08         18.ekè; = 
239

40
, SD = 2.85

19. Var. = 1.16gm, S.D = 1.08 gm   20.ekè; = 
( 1)

2

d n
a

−
+ ,S.D =  

2 1

12

n
d

−

21. glhuk vkSj rhoz ,oe~ laxr gSA        22. 10.24      23.ekè; = 42.3, Var. 43.81

24. B       25.   B 26. B       27.  C 28. A       29.   C 30. C 31. A

32. C       33.   A 34. D       35.  D 36. A        37.  D 38. A 39. A

40. SD     41.   0, de    42.  11 43. Lora=k 44. U;wure

45. de ls de 46. cM+k ;k cjkcj

16.3 iz'ukoyh

  1.
1

72
       2.   

2

3
3. 0.556     4. (a) 5k–1 elements (b) 

5 1

4

k −
5. 

4

9

  6.  0.93       7.(a) 0.65     (b) 0.55     (c) 0.8     (d) 0     (e) 0.35     (f) 0.2

  8. (a) 0.35     (b) 0.77     (c) 0.51     (d) 0.57     9.  (a) 
2

9
  (b) 

5

9
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10. (a) p(tku dh mUUfr) = 
1

8
, p(jhrk dh mUufr) = 

1

4
, p(vlye dh mUufr) = 

1

2
,

 p (xq#izhr dh mUufr) = 
1

8
 (b) P(A) = 

1

4

11. (a) 0.20     (b) 0.17     (c) 0.45     (d) 0.13     (e) 0.15     (f) 0.51

12. (a) { }1 2 1 2 1 2 1 2 1 2 1 1 2 2 2 1, , , , , , , , , ,S B B B W B B B W WB WB BW BW W B W W W B W W=

      (b) 
1

6
  (c)     

2

3
13.(a) 

5

143
 (b) 

28

143
 (c) 

40

143

14. (a) 
2

143
 (b) 

2

143
  (c) 

25

26
 (d) 

15

26
15.

7

13

16. (a) p(A) = .25,  p(B) = .32 , p(A∩Β) = .17 (b) p(A∪B) = .40 (c) .40 (d) .68

17. (a)
1

2
 (b) 

3

4
 (c) 

3

26
 (d) 

5

36
           18. A   19.  B      20. C     21.   C

22. D      23.   A 24. A        25.   C 26. B       27.  C    28. C 29.  B

30. vlR; 31.   vlR;       32.  vlR; 33. lR;     34. lR;  35. vlR;

36. lR;   37.    0.15 38.   0.3 39. { }2,4,6E =      40.0.20

41. 0.2    42.  (a) ↔ (iv) (b) ↔ (v) (c) ↔ (i) (d) ↔ (iii) (e) ↔ (ii)

43. (a) ↔ (iv) (b) ↔ (iii) (c) ↔ (ii)  (d) ↔ (i)
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