
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;

2025-26



2     iz'u izn£'kdk

(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

2025-26



6     iz'u izn£'kdk

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
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