
1.1 lexz voyksdu (Overview)
1.1.1 laca/

fdlh vfjDr leqPp; A ls vfjDr leqPp; B esa laca/ R dkrhZ; xq.ku A × B dk ,d
mi&leqPp; gksrk gSA leqPp; A ls leqPp; B esa laca/ R osQ Øfer ;qXeksa osQ lHkh izFke ?kVdksa
osQ leqPp; dks laca/ R dk izkar dgrs gSaA leqPp; A ls leqPp; B esa laca/ R osQ Øfer ;qXeksa
osQ lHkh f}rh; ?kVdksa osQ leqPp; dks laca/  R dk ifjlj dgrs gSaA laiw.kZ leqPp; B laca/ R

dk lg&izkar dgykrk gSA uksV dhft, fd ifjlj lnSo lg&izkar dk ,d mi&leqPp; gksrk gSA

1.1.2 laca/ksa osQ izdkj

fdlh leqPp; A ls A esa laca/ R, A × A dk ,d mi&leqPp; gksrk gSA vr% fjDr leqPp; φ
rFkk A × A (Lo;a)] nks vUR; (�������) laca/ gSaA

(i) fdlh leqPp; A ij ifjHkkf"kr laca/ R ,d fjDr laca/ dgykrk gS] ;fn A  dk dksbZ Hkh
vo;o A osQ fdlh Hkh vo;o ls lacaf/r ugha gS] vFkkZr~ R = φ  ⊂ A × A

(ii) fdlh leqPp; A ij ifjHkkf"kr laca/ R, ,d lkoZf=kd (universal) laca/ dgykrk gS] ;fn
A dk izR;sd vo;o A osQ lHkh vo;o ls lacaf/r gSa] vFkkZr~ R = A × A

(iii) leqPp; A  ij laca/ R LorqY; (reflexive) dgykrk gS] ;fn lHkh a∈A osQ fy, aRa

R lefer (symmetric) dgykrk gS] ;fn ∀  a, b ∈ A osQ fy, aRb ⇒ bRa rFkk ;g
laØked (transitive) dgykrk gS] ;fn ∀ a, b, c ∈ A osQ fy, aRb rFkk bRc ⇒  aRc

dksbZ Hkh laca/] tks LorqY;] lefer rFkk laØked gS] ,d rqY;rk (equivalence) laca/
dgykrk gSA

  fVIi.kh  fdlh rqY;rk&laca/ dk ,d egRoiw.kZ xq.k ;g gS fd og lca¼ leqPp; dks
;qxyr% vla;qDr mi&leqPp;ksa esa foHkkftr dj nsrk gS ftUgsa rqY;rk&oxZ dgrs gSa rFkk ftudk
laxzg leqPp; dk foHkktu (partition) dgykrk gSA uksV dhft, fd lHkh rqY;rk&oxk±s osQ
lfEeyu ls laiw.kZ leqPp; izkIr gksrk gSA

1.1.3 iQyuksa osQ izdkj
(i) dksbZ iQyu  f : X → Y ,oSQdh (one-one) [;k ,oSQd (injective)] iQyu dgykrk gS] ;fn

vè;k; 1
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f   osQ varxZr X osQ fHkUu&fHkUu vo;oksa osQ izfrfcac Hkh fHkUu&fHkUu gksrs gSa] vFkkZr~
x

1 
, x

2
  ∈ X, f (x

1
) = f (x

2
) ⇒  x

1
 = x

2

(ii) iQyu  f : X → Y vkPNknd (onto) [;k vkPNknh (surjective)] dgykrk gS] ;fn f  osQ
varxZr Y dk izR;sd vo;o]  X osQ fdlh u fdlh vo;o dk izfrfcac gS] vFkkZr~ izR;sd
y ∈ Y osQ fy,] X esa ,d ,sls vo;o x dk vfLrRo gS fd f (x) = y

(iii) iQyu  f : X → Y ,d ,oSQdh rFkk vkPNknd [;k ,oSQdh vkPNknh (bijective)] dgykrk
gS] ;fn  f  ,oSQdh rFkk vkPNknd nksuksa gh gksrk gSA

1.1.4 iQyuksa dk la;kstu

(i) eku yhft, fd  f  : A → B rFkk g : B → C nks iQyu gSaA rc  f  rFkk g dk la;kstu,

g o f,  }kjk fu:fir iQyu g o f : A → C fuEufyf[kr izdkj ls ifjHkkf"kr gS%

g o f (x) = g (f (x)), ∀  x ∈ A

(ii) ;fn  f : A → B rFkk g : B → C ,oSQdh gSa] rks g o f : A → C Hkh ,oSQdh gksrk gS

(iii) ;fn  f : A → B rFkk g : B → C vkPNknd gSa] rks g o f : A → C Hkh vkPNknd gksrk gSA

rFkkfi] mi;qZDr dfFkr fu;e (ifj.kke) (ii) rFkk (iii) osQ foykse vko';d :i ls lR; ugha
gksrs gSaA blosQ vfrfjDr bl laca/ esa fuEufyf[kr fu;e (ifj.kke) gSaA

(iv) eku yhft, fd  f : A → B rFkk g : B → C nks fn, gq, iQyu bl izdkj gSa fd g o f

,oSQdh gS] rks  f  Hkh ,oSQdh gSA
(v) eku yhft, fd  f : A → B rFkk  g : B → C nks fn, gq, iQyu bl izdkj gSa fd g o f

vkPNknh gS] rks g  Hkh vkPNknh gSA

1.1.5  O;qRØe.kh; iQyu
(i) dksbZ iQyu f : X → Y O;qRØe.kh; gksrk gS] ;fn ,d iQyu g : Y → X dk vfLrRo bl

izdkj gS fd  g o f = I
x
 rFkk  f o g = I

Y
. iQyu g dks iQyu  f  dk izfrykse dgrs gSa rFkk

izrhd f –1 ls fu:fir djrs gSaA

(ii) ,d iQyu  f : X → Y O;qRØe.kh; gksrk gS] ;fn vkSj osQoy ;fn f  ,oSQdh vkPNknh gSA

(iii) ;fn f : X → Y, g : Y →  Z rFkk h : Z →  S rhu iQyu gSa] rks  h o (g o f) = (h o g) o f

(iv) eku yhft, fd  f : X → Y rFkk g : Y →  Z nks O;qRØe.kh; iQyu gSa rks g o f  Hkh
O;qRØe.kh; gksrk gS] bl izdkj fd (g o f)–1 = f –1 o g–1.

1.1.6  f}&vk/kjh lafØ;k,¡
(i) fdlh leqPp; A esa ,d f}&vk/kjh lafØ;k * ,d iQyu * : A × A → A.gSA ge * (a, b)

dks a * b }kjk fu:fir djrs gSaA



laca/ ,oa iQyu    3

(ii) leqPp; X esa ,d f}&vk/kjh lafØ;k * Øe&fofues; dgykrh gS] ;fn izR;sd a, b ∈ X

osQ fy,  a * b = b * a

(iii) ,d f}&vk/kjh lafØ;k * : A × A  → A lkgp;Z dgykrh gS] ;fn izR;sd a, b, c ∈ A

osQ fy, (a * b) * c = a * (b * c)

(iv) fdlh iznÙk f}&vk/kjh lafØ;k * : A × A → A osQ fy,] ,d vo;o e ∈ A, ;fn bldk vfLrRo
gS] lafØ;k * dk rRled (identity) dgykrk gS] ;fn a * e = a = e * a,∀  a ∈A

(v) A esa rRled vo;o e okys iznÙk ,d f}&vk/kjh lafØ;k * : A × A → A, osQ fy,] fdlh
vo;o a ∈ A dks lafØ;k * osQ lanHkZ esa O;qRØe.kh; dgrs gSa] ;fn A esa ,d ,sls vo;o
b dk vfLrRo bl izdkj gS fd a * b = e = b * a rFkk b dks a dk izfrykse (inverse)
dgrs gSa vkSj ftls izrhd a–1 }kjk fu:fir djrs gSaA

1.2  gy fd, gq, mnkgj.k
y?kq mÙkjh; (S.A.)

mnkgj.k 1 eku yhft, fd A = {0, 1, 2, 3} rFkk A esa ,d laca/ R fuEufyf[kr izdkj ls
ifjHkkf"kr dhft,%

R = {(0, 0), (0, 1), (0, 3), (1, 0), (1, 1), (2, 2), (3, 0), (3, 3)}

D;k R LorqY;] lefer] laØked gS\

gy  R LorqY; rFkk lefer gS] iajrq laØked ugha gS] D;ksafd (1, 0) ∈ R rFkk (0, 3) ∈ R tc fd
(1, 3)  ∉ R

mnkgj.k 2 leqPp; A = {1, 2, 3}, osQ fy, ,d laca/ R uhps fy[ks vuqlkj ifjHkkf"kr dhft,%

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

mu Øfer ;qXeksa dks fyf[k,] ftudks R esa tksM+us ls og U;wure (NksVs ls NksVk) rqY;rk laca/ cu tk,A

gy  (3, 1) ,d vosQyk Øfer ;qXe gS ftldks  R esa tksM+us ls og NksVs ls NksVk rqY;rk laca/ cu
tkrk gSA

mnkgj.k 3 eku yhft, fd R = {(a, b) : la[;k 2, a – b dks foHkkftr djrh gS} }kjk ifjHkkf"kr
laca/ R iw.kk±dksa osQ leqPp; Z esa rqY;rk laca/ gSA rqY;rk&oxZ [0] fyf[k,A

gy  [0] = {0, ± 2, ± 4, ± 6,...}

mnkgj.k 4 eku yhft, fd iQyu f : R → R , f (x) = 4x – 1, ∀  x ∈ R }kjk ifjHkkf"kr gS] rks
fl¼ dhft, fd f  ,oSQdh gSA
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gy  fdUgha nks vo;o x
1
, x

2
 ∈ R, bl izdkj fd  f (x

1
) = f (x

2
), osQ fy,

4x
1
 – 1 = 4x

2
 – 1

⇒    4x
1
 = 4x

2
,  vFkkZr~  x

1
 = x

2

vr%  f  ,oSQdh gSA

mnkgj.k 5  ;fn  f = {(5, 2), (6, 3)}, g = {(2, 5), (3, 6)}, rks  f o g fyf[k,A

gy  f o g = {(2, 2), (3, 3)}

mnkgj.k 6 eku yhft, fd  f : R → R,  f (x) = 4x – 3 ∀  x ∈ R. }kjk ifjHkkf"kr ,d iQyu
gS] rks  f –1 fyf[k,A

gy      fn;k gqvk gS fd f (x) = 4x – 3 = y] (eku yhft,), rks
4x  = y + 3

⇒ x =  
3

4

y+

vr% f –1 (y) = 
3

4

y+

mnkgj.k 7 D;k Z (iw.kk±dksa dk leqPp;) esa  m * n = m – n + mn  ∀m, n  ∈ Z }kjk ifjHkkf"kr
f}vk/kjh&lafØ;k * Øe&fofues; gS\

gy  * Øefofues; ugha gS] D;ksafd 1, 2 ∈ Z rFkk  1 * 2 = 1 – 2 + 1.2 = 1 tc fd

2 * 1 = 2 – 1 + 2.1 = 3 bl izdkj 1 * 2 ≠ 2 * 1.

mnkgj.k 8 ;fn  f  = {(5, 2), (6, 3)} rFkk g = {(2, 5), (3, 6)}, rks  f  rFkk g osQ ifjlj fyf[k,A

gy    f  dk ifjlj {2, 3} rFkk g dk ifjlj = {5, 6}

mnkgj.k 9 ;fn A = {1, 2, 3} rFkk  f,  g, A × A osQ mi&leqPp; osQ lax fuEufyf[kr izdkj lwfpr
laca/ gSa

f = {(1, 3), (2, 3), (3, 2)}

g = {(1, 2), (1, 3), (3, 1)}

 f  rFkk g esa ls dkSu iQyu gS vkSj D;ksa\

gy   f  ,d iQyu gS D;ksafd Øfer ;qXeksa esa izFke LFkku (?kVd) esa A  dk izR;sd vo;o f}rh;
LFkku (?kVd) esa A osQ osQoy ,d gh vo;o ls lacaf/r gS tc fd  g ,d iQyu ugha gS D;ksafd
1, A osQ ,d ls vf/d vo;oksa ls lacaf/r gS] uker% 2 rFkk 3 lsA
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mnkgj.k 10 ;fn  A = {a, b, c, d} rFkk  f = {a, b), (b, d), (c, a), (d, c)} rks fl¼ dhft, fd
f  ,oSQdh gS rFkk A ls A ij vkPNknh gSA  f –1 Hkh Kkr dhft,A

gy  f  ,oSQdh gS] D;ksafd A  dk izR;sd vo;o leqPp; A osQ ,d vf}rh; vo;o ls fufnZ"V
(lacaf/r) gSA lkFk gh  f  vkPNknh gS] D;ksafd  f (A) = A A blosQ vfrfjDr  f –1 = {(b, a),
(d, b), (a, c), (c, d)}.

mnkgj.k 11 izko`Qr la[;kvksa osQ leqPp; N esa m * n = g.c.d (m, n), m, n ∈ N }kjk
f}&vk/kjh&lafØ;k * ifjHkkf"kr dhft,A D;k lafØ;k * Øefofues; rFkk lkgp;Z gS\

gy lafØ;k Li"Vr% Øe&fofues; gS] D;ksafd

         m * n = g.c.d (m, n) = g.c.d (n, m) = n * m  ∀m, n ∈ N

;g lkgp;Z Hkh gS] D;ksafd l, m, n  ∈ N osQ fy,]
    l * (m * n) = g. c. d (l, g.c.d (m, n))

= g.c.d. (g. c. d (l, m), n)

         = (l * m) * n

nh?kZ mÙkjh; (L.A)

mnkgj.k 12 izkòQr la[;kvksa osQ leqPp; N esa ,d laca/ R fuEufyf[kr izdkj ls ifjHkkf"kr dhft,%

∀ n, m ∈ N, nRm ;fn n rFkk m esa ls izR;sd la[;k dks 5 ls foHkkftr djus ij 'ks"kiQy 5 ls
de cprk gS] vFkkZr~] 0, 1, 2, 3 rFkk 4 esa ls dksbZ ,d la[;kA fl¼ dhft, fd R ,d rqY;rk laca/
gSA lkFk gh R }kjk fu/kZfjr ;qxyr% vla;qDr mi&leqPp;ksa dks Hkh Kkr dhft,A

gy  R LorqY; gS] D;ksafd izR;sd a ∈ N osQ fy, aRa, R lefer gS] D;ksafd a, b, ∈ N osQ fy,]
;fn aRb, rFkk bRa = 54±, lkFk gh] R  laØked gS] D;ksafd a, b, c ∈ N osQ fy,] ;fn aRb rFkk
aRc rks aRc vr% R, N esa ,d rqY;rk laca/ gS] tks leqPp; N dk ;qxyr% vla;qDr mileqPp;ksa
esa foHkktu (partition) dj nsrk gSA bl foHkktu ls izkIr rqY;rk&oxZ uhps mfYyf[kr gSa%

A
0
 = {5, 10, 15, 20 ...}

A
1
 = {1, 6, 11, 16, 21 ...}

A
2
 = {2, 7, 12, 17, 22, ...}

A
3
 = {3, 8, 13, 18, 23, ...}

A
4
 = {4, 9, 14, 19, 24, ...}

;g lqLi"V gS fd mi;qZDr ik¡p leqPP; ;qxyr% vla;qDr gSa rFkk

A
0
 ∪ A

1
 ∪ A

2
 ∪ A

3
 ∪ A

4
 = 

4

0
Ai

i=
∪ =N
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mnkgj.k 13 fl¼ dhft, fd  f (x) = 2
,

1

x
x

x
∀ ∈

+
R , }kjk ifjHkkf"kr iQyu f : R → R u rks

,oSQdh gS vkSj u vkPNknh gSA
gy  x

1
, x

2
 ∈ R, osQ fy, fopkj dhft, fd

f (x
1
) = f (x

2
)

⇒ 
1 2

2 2
1 21 1

x x

x x
=

+ +

⇒ x
1

2
2x + x

1 
= x

2

2
1x + x

2

⇒ x
1 
x

2 
(x

2 
– x

1
) = x

2 
– x

1

⇒ x
1 
= x

2 
 ;k  x

1 
x

2
 = 1

ge ns[krs gSa fd x
1
 rFkk x

2
 ,sls nks vo;o gks ldrs gSa fd x

1 
≠ x

2
  fiQj Hkh  f (x

1
) = f (x

2
),

mnkgj.kkFkZ ge x
1
 = 2 rFkk x

2 
= 

1

2
, ysrs gSa] rks  f (x

1
) =

2

5
 rFkk  f (x

2
) =  

2

5
 ijarq 

1
2

2
≠  vr%  f

,oSQdh ugha gSA lkFk gh]  f  vkPNknh Hkh ugha gS D;ksafd] ;fn ,slk gS] rks 1∈R osQ fy,  ∃ x ∈ R

bl izdkj fd  f (x) = 1, ftlls 2
1

1

x

x
=

+  izkIr gksrk gSA iajrq izkar R esa ,slk dksbZ vo;o ugha

gS D;ksafd lehdj.k x2 – x + 1 = 0, x dk dksbZ okLrfod eku ugha nsrk gSA

mnkgj.k 14 eku yhft, fd f (x) = x  + x rFkk g (x) = x  – x  ∀  x ∈ R }kjk ifjHkkf"kr f,

g : R → R nks iQyu gSa] rks fog rFkk gof  Kkr dhft,A

gy  ;gk¡  f (x) =  x  + x ftls fuEufyf[kr izdkj ls iqu% ifjHkkf"kr dj ldrs gSa%

f (x) = 
2 0

0 0

x x

x

≥⎧
⎨

<⎩

;fn
;fn

blh izdkj] g(x) = x  – x }kjk ifjHkkf"kr iQyu g fuEufyf[kr izdkj ls iqu% ifjHkkf"kr fd;k tk

ldrk gS]

g (x) =  
0 0

–2 0

x

x x

≥⎧
⎨

<⎩

;fn
;fn
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blfy, g o f  fuEufyf[kr izdkj ls ifjHkkf"kr gksxk%

x ≥ 0 osQ fy,] (g o f ) (x) = g (f (x) = g (2x) = 0

rFkk x < 0, osQ fy, (g o f ) (x) = g (f (x) = g (0) = 0

iQyLo:i]  (g o f ) (x) = 0, ∀  x ∈ R.

blh izdkj f o g fuEufyf[kr izdkj ls ifjHkkf"kr gksrk gS%

x ≥ 0 osQ fy,] (f o g ) (x) = f (g (x) = f (0) = 0 rFkk

x < 0 osQ fy,] (f o g ) (x) = f (g(x)) = f (–2 x) = – 4x

vFkkZr~]
0, 0

( ) ( )
4 , 0

x
f o g x

x x

>⎧
= ⎨− <⎩

mnkj.k 15  eku yhft, fd R okLrfod la[;kvksa dk leqPp; gS rFkk f : R → R ,d iQyu
gS] tks f (x) = 4x + 5 }kjk ifjHkkf"kr gSA fl¼ dhft, fd f  O;qRØe.kh; gS rFkk
f –1 Kkr dhft,A

gy  ;gk¡ iQyu f : R → R fuEufyf[kr izdkj ls ifjHkkf"kr gS% f (x) = 4x + 5 = y (eku yhft,)] rks

 4x = y – 5         ;k        x = 
5

4

y−

ftlls  g (y) = 
5

4

y−
  }kjk ifjHkkf"kr ,d iQyu g : R → R feyrk gSA

blfy,             (g o f) (x) = g(f (x)       = g (4x + 5)

= 
4 5 5

4

x+ −
  =  x

;k g o f = I
R

blh izdkj    (f o g) (y) = f (g(y))

= 
5

4

y
f

−⎛ ⎞
⎜ ⎟
⎝ ⎠
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=  
5

4 5
4

y −⎛ ⎞ +⎜ ⎟
⎝ ⎠

  =   y

;k f o g = I
R
.

vr%  f  O;qRØe.kh; gS rFkk f –1 = g ] ftlls f –1 (x) = 
5

4

x −
 feyrk gSA

mnkgj.k 16 eku yhft, fd Q esa ifjHkkf"kr * ,d f}&vk/kjh lafØ;k gSA Kkr dhft, fd
fuEufyf[kr f}&vk/kjh lafØ;kvksa esa ls dkSu&dkSu lkgp;Z gSa%

(i) a, b ∈ Q osQ fy, a * b = a – b

(ii) a, b ∈ Q osQ fy, a * b = 
4

ab

(iii) a, b ∈ Q osQ fy, a * b = a – b + ab

(iv)  a, b ∈ Q osQ fy, a * b = ab2

gy

(i) * lkgp;Z ugha gS] D;ksafd ;fn ge a = 1, b = 2 rFkk c = 3, ysrs gSa] rks

(a * b) * c = (1 * 2) * 3 = (1 – 2) * 3 = – 1 – 3 = – 4 rFkk

a * (b * c) = 1 * (2 * 3) = 1 * (2 – 3) = 1 – ( – 1)  =  2

vr% (a * b) * c ≠ a * (b * c) vkSj blfy, * lkgp;Z ugha gSA

(ii) * lkgp;Z gS] D;ksafd Q esa xq.ku lkgp;Z gksrk gSA

(iii) * lkgp;Z ugha gS] D;ksafd ;fn ge a = 2, b = 3 rFkk c = 4 ysrs gSa] rks

(a * b) * c = (2 * 3) * 4 = (2 – 3 + 6) * 4 = 5 * 4 = 5 – 4 + 20 = 21, rFkk

a * (b * c) = 2 * (3 * 4) = 2 * (3 – 4 + 12) = 2 * 11 = 2 – 11 + 22 = 13

vr% (a * b) * c ≠  a * (b * c) vkSj blfy, * lkgp;Z ugha gSA

(iv) * lkgp;Z ugha gS] D;ksafd ;fn ge a = 1, b = 2 rFkk c = 3 ysrs gSa] rks

(a * b) * c = (1 * 2) * 3 = 4 * 3 = 4 × 9 = 36 rFkk

a * (b * c) = 1 * (2 * 3) = 1 * 18 = 1 × 182 = 324

vr% (a * b) * c  ≠ a * (b * c) vkSj blfy, * laØked ugha gSA
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oLrqfu"B iz'u

mnkgj.k 17 ls 25 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&

mnkgj.k 17 eku yhft, fd R izko`Qr la[;kvksa osQ leqPp; N esa ,d laca/ gS] tks nRm ;fn
n foHkkftr djrk gS m dks] }kjk ifjHkkf"kr gS] rks R

(A) LorqY; ,oa lefer gSA (B) laØked ,oa lefer gS
(C) rqY;rk laca/ gS (D) LorqY;] laØked gS ijarq lefer ugha gS

gy lgh fodYi (D) gS]
D;ksafd n foHkkftr djrk gS n dks, ∀  n ∈ N, rks R LorqY; gSA R lefer ugha gS] D;ksafd
3, 6 ∈ N ijarq 3R

6
 ≠ 6 R 3. R laØked gS] D;ksafd n, m, r osQ fy, tc&tc n/m rFkk

m/r ⇒ n/r, vFkkZr~] tc&tc n foHkkftr djrk gS r dksA

mnkgj.k 18 eku yhft, fd L fdlh lery esa fLFkr lHkh ljy js[kkvksa osQ leqPp; dks fu:fir
djrk gSA eku yhft, fd ,d laca/ R] fu;e lRm ;fn vkSj osQoy ;fn l yEc gS m  ij]
∀ l, m ∈ L] }kjk ifjHkkf"kr gSA rc R

(A) LorqY; gS (B) lefer gS (C) laØked gS (D) buesa ls dksbZ Hkh ugha gS
gy  lgh fodYi (B) gSA

mnkgj.k 19  eku yhft, fd N izko`Qr la[;kvksa dk leqPp; gS rFkk f : N → N,   f (n) = 2n

+ 3 ∀ n ∈ N }kjk ifjHkkf"kr ,d iQyu gS] rks f

(A) vkPNknh gS (B) ,oSQd gS (C) ,oSQdh vkPNknh gS   (D)buesa ls dksbZ Hkh ugha gS
gy (B) lgh fodYi gSA

mnkgj.k 20 leqPp; A esa 3 vo;o gSa RkFkk leqPp; B esa 4 vo;o gSa] rks A ls B esa ifjHkkf"kr
,oSQd izfrfp=k.kksa dh la[;k

(A) 144 (B) 12 (C) 24 (D) 64

gy  lgh fodYi (C) gSA 3 vo;o okys leqPp; ls 4 vo;o okys leqPp; esa ,oSQd izfrfp=k.kksa

dh oqQy la[;k 4P
3
 gSA vFkkZr~ 4! = 24

mnkgj.k 21 eku yhft, fd f : R → R,  f (x) = sin x  rFkk g : R → R g (x) = x2] }kjk
ifjHkkf"kr gSa] rks f o g

(A) x2 sin x           (B) (sin x)2                 (C) sin x2 (D) 2

sin x

x

gy  (C) lgh fodYi gSA
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mnkgj.k 22 eku yhft, fd f : R → R,  f (x) = 3x – 4, }kjk ifjHkkf"kr gS] rks f –1 (x)

gy  (A) lgh fodYi gSA

mnkgj.k 23 eku yhft, fd f : R → R,  f (x) = x2 + 1 }kjk ifjHkkf"kr gS] rks 17 rFkk –3 osQ
iwoZ izfrfcEc Øe'k%.

gy  (C) lgh fodYi gS] D;ksafd f –1 ( 17 ) = x ⇒ f (x) = 17 ;k x2 + 1 = 17 ⇒  x = ± 4 ;k
f –1 ( 17 )  = {4, – 4} RkFkk f –1 (–3) osQ fy,] f –1 (–3) = x ⇒ f (x) = – 3  ⇒ x2 + 1

= – 3 ⇒ x2 = – 4 vr%  f –1 (– 3) = φ

mnkgj.k 24 okLrfod la[;kvksa x rFkk y osQ fy, ifjHkkf"kr dhft, fd xRy, ;fn vkSj osQoy ;fn

x – y + 2  ,d vifjes; la[;k gS] rks laca/ R

gy  (A) lgh fodYi gSA

mnkgj.k 25 ls 30 rd izR;sd esa fjDr LFkku dh iwfrZ dhft,A

mnkgj.k 25 leqPp; A = {1, 2, 3} ij fopkj dhft, rFkk R, A esa NksVs ls NksVk rqY;rk laca/
gS] rks R = ________

gy  R = {(1, 1), (2, 2), (3, 3)}.

mnkgj.k 26  f (x) = 2 – 3 2x x+  }kjk ifjHkkf"kr iQyu f : R → R dk izkar ________gSA

gy          ;gk¡ x2 – 3x + 2 ≥ 0

 ⇒   (x – 1) (x – 2) ≥ 0

               ⇒   x  ≤ 1 ;k  x ≥ 2

vr%  f  dk izkar = (– ∞, 1] ∪ [2, ∞)

mnkgj.k 27 n vo;oksa okys leqPp; A ij fopkj dhft,A A ls Lo;a A ij ,oSQdh vkPNknd
iQyuksa dh oqQy la[;k ________gSA

gy   n!

mnkgj.k 28 eku yhft, fd Z iw.kkZadksa dk leqPp; gS rFkk R, Z esa ifjHkkf"kr ,d laca/ bl izdkj
gS fd aRb, ;fn a – b HkkT; gS 3 ls] rks R leqPp; Z dks ________ ;qxyr% vla;qDr
mi&leqPp;ksa esa foHkktu djrk gSA

(A) 
4

3

x+
(B) 4

3

x
− (C) 3x + 4 (D) buesa ls dksbZ ugha gSA

(A) φ, {4, – 4} (B) {3, – 3} (C) {4, – 4}, φ (D) {4, – 4}, {2, –2} gSA

(A) LorqY; gS (B) lefer gS (C) laØked gS (D)buesa ls dksbZ Hkh ugha gSS
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gy  rhu

mnkgj.k 29 eku yhft, fd R okLrfod la[;kvksa dk leqPp; gS rFkk R esa ,d f}&vk/kjh
lafØ;k * bl izdkj ifjHkkf"kr gS fd a * b = a + b – ab  ∀  a, b ∈ R. rks f}&vk/kjh lafØ;k

* osQ fy, rRled vo;o_______gSA

gy f}&vk/kjh lfØ;k * osQ fy, rRled vo;o 0 gSA

mnkgj.k 30 ls 34 rd izR;sd esa iznÙk dFku lR; gSa ;k vlR; gSa&

mnkgj.k 30 leqPp; A = {1, 2, 3} rFkk laca/ R = {(1, 2), (1, 3)} ij fopkj dhft,A R ,d
laØked laca/ gSA

gy   lR; gSA

mnkgj.k 31 eku yhft, fd A ,d ifjfer leqPp; gS] rks A ls Lo;a A esa izR;sd ,oSQd iQyu
vkPNknh ugha gSA

gy  vlR; gSA

mnkgj.k 32 leqPp; A, B rFkk C osQ fy,] eku yhft, fd f : A → B, g : B → C iQyu bl
izdkj osQ gSa fd iQyu g o f  ,oSQd gS] rks f  rFkk g nksuksa gh ,oSQd iQyu gSaA

gy  vlR; gSA

mnkgj.k 33 leqPp; A, B rFkk C osQ fy,] eku yhft, fd f : A → B, g : B → C iQyu bl
izdkj osQ gSa fd iQyu g o f  vkPNknh gS] rks g Hkh vkPNknh gSA

gy  lR; gSA

mnkgj.k 34 eku yhft, fd N izkòQr la[;kvksa dk leqPp; gS] rks a * b = a + b, ∀  a, b ∈ N

}kjk N esa ifjHkkf"kr f}&vk/kjh lafØ;k * osQ fy, rRled vo;o gSA

gy  vlR; gSA

1.3  iz'ukoyh

y?kq mÙkjh; iz'u (SA)

1. eku yhft, fd A = {a, b, c} rFkk A esa ifjHkkf"kr laca/ R fuEufyf[kr gS%
R = {(a, a), (b, c), (a, b)}. rks mu Øfer ;qXeksa dh] de ls de] la[;k fyf[k,] ftudks
R esa tksM+us ls R LorqY; rFkk laØked cu tkrk gSA

2. eku yhft, fd D,  f (x) = 225 x−  }kjk ifjHkkf"kr] okLrfod eku iQyu f  dk izkar gS]

rks D dks fyf[k,A
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 3. eku yhft, fd f , g : R → R Øe'k% f (x) = 2x + 1 rFkk g (x) = x2 – 2, ∀ x ∈ R }kjk
ifjHkkf"kr gSa] rks g o f  Kkr dhft,A

 4. eku yhft, fd f  : R → R  iQyu f (x) = 2x – 3 ∀ x ∈ R }kjk ifjHkkf"kr gSA f –1 fyf[k,A

 5. ;fn A = {a, b, c, d} rFkk iQyu f = {(a, b), (b, d), (c, a), (d, c)}, rks f –1 fyf[k,A

 6. ;fn f  : R → R, f  (x) = x2 – 3x + 2 }kjk ifjHkkf"kr gS] rks f (f (x)) fyf[k,A

 7. D;k g = {(1, 1), (2, 3), (3, 5), (4, 7)} ,d iQyu gS\ ;fn g, g (x) = αx + β }kjk of.kZr
gS] rks α rFkk β dk eku D;k fu/kZfjr gksuk pkfg,\

 8. D;k Øfer ;qXeksa osQ fuEufyf[kr leqPPk;] iQyu gSa\ ;fn ,slk gS] rks tk¡p dhft, fd
izfrfp=k.k ,oSQd vFkok vkPNknh gSa fd ugha gSaA

(i) {(x, y): x ,d O;fDr gS] y ek¡ gS x dh}

(ii){(a, b): a ,d O;fDr gS] b iwoZt gS a dk}

 9. ;fn izfrfp=k.k f  rFkk g Øe'k% f = {(1, 2), (3, 5), (4, 1)} rFkk g = {(2, 3), (5, 1), (1, 3)}

}kjk nÙk gSa] rks f o g fyf[k,A

10. eku yhft, fd C lfEeJ la[;kvksa dk leqPp; gSA fl¼ dhft, fd f (z) = |z|, ∀  z ∈
C  }kjk nÙk izfrfp=k.k f : C → R u rks ,oSQdh gS vkSj u vkPNknd (vkPNknh) gSA

11. eku yhft, fd iQyu f : R → R, f (x) = cosx, ∀  x ∈ R] }kjk ifjHkkf"kr gSA fl¼
dhft, fd f  u rks ,oSQdh gS vkSj u vkPNknd (vkPNknh) gSA

12. eku yhft, fd X =  {1, 2, 3}rFkk Y = {4, 5}. Kkr dhft, fd D;k X ×Y osQ fuEufyf[kr
mileqPp; X ls Y esa iQyu gSa ;k ugha gSaA

(i)    f = {(1, 4), (1, 5), (2, 4), (3, 5)} (ii)  g = {(1, 4), (2, 4), (3, 4)}

(iii) h = {(1,4), (2, 5), (3, 5)} (iv) k = {(1,4), (2, 5)}

13. ;fn iQyu f : A → B rFkk g : B → A , g o f = I
A
 dks larq"V djrs gSa] rks fl¼ dhft,

fd f  ,oSQd gS rFkk g vkPNknd gSA

14. eku yhft, fd f : R → R]  f (x) =  
1

2 – cos x   x   R }kjk ifjHkkf"kr ,d iQyu gS]

rks f  dk ifjlj Kkr dhft,A

15. eku yhft, fd n ,d fuf'pr (fLFkj) /u iw.kkZad gSA Z esa ,d laca/ R fuEufyf[kr izdkj
ls ifjHkkf"kr dhft,%  a, b   Z, aRb ;fn vkSj osQoy ;fn a – b HkkT; gS n lsA fl¼
dhft, fd R ,d rqY;rk laca/ gSA
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nh?kZ mÙkjh; iz'u (L.A.)

16. ;fn A = {1, 2, 3, 4 }, rks A esa fuEufyf[kr xq.kksa okys laca/ksa dks ifjHkkf"kr dhft,%

(a)  LorqY; rFkk laØked gksa fdarq lefer ugha gksaA
(b)  lefer gksa ijUrq u rks LorqY; gksa vkSj u laØked gksaA
(c)  LorqY;] lefer rFkk laØked gksaA

 17. eku yhft, fd R] izko`Qr la[;kvksa osQ leqPp; N esa fuEufyf[kr izdkj ls ifjHkkf"kr ,d

laca/ gSA

R = {(x, y): x  N, y  N, 2x + y = 41}. laca/ R dk izkar rFkk ifjlj Kkr dhft,A lkFk
gh lR;kfir (tk¡p) dhft, fd D;k R LorqY;] lefer rFkk laØked gSA

18. fn;k gqvk gS fd A = {2, 3, 4}, B = {2, 5, 6, 7} fuEufyf[kr esa ls izR;sd osQ ,d mnkgj.k
dh jpuk dhft,%

(a)  A ls B esa ,d ,oSQd izfrfp=k.kA

(b)  A ls B esa ,d ,slk izfrfp=k.k] tks ,oSQd ugha gSA

(c)  B ls A esa ,d izfrfp=k.kA

19. ,d ,sls izfrfp=k.k dk mnkgj.k nhft, tks&

(i)  ,oSQdh gS fdarq vkPNknd ugha gSA
           (ii)  ,oSQdh ugha gS fdarq vkPNknd gSA
           (iii) u rks ,oSQdh gS vkSj u vkPNknd gSA

20. eku yhft, fd A = R – {3}, B = R – {1}. eku yhft, fd  f : A → B,  f (x) = 
– 2

–3

x

x

 x   A }kjk ifjHkkf"kr gS] rks fl¼ dhft, fd f  ,oSQdh vkPNknh gSA

21. eku yhft, fd A = [–1, 1]] rks fopkj dhft, fd D;k A esa ifjHkkf"kr fuEufyf[kr iQyu
,oSQdh] vkPNknd ;k ,oSQdh vkPNknh gSa%

(i)  ( )
2

x
f x  

22. fuEufyf[kr esa ls izR;sd N esa ,d laca/ ifjHkkf"kr djrs gSa%
    (i)    x cM+k gS y ls]   x, y   N                     (ii)    x + y = 10, x, y   N

(iii)   x y fdlh iw.kkZad dk oxZ gS] x, y   N      (iv)   x + 4y = 10  x, y   N

fu/kZfjr dhft, fd mi;qZDr laca/ksa esa ls dkSu&ls laca/ LorqY;] lefer rFkk laØked gSaA

(ii) g(x) = x (iii) ( )h x x x  (iv) k(x) = x2
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23. eku yhft, fd A = {1, 2, 3, ... 9} rFkk A ×A esa (a, b)] (c, d) osQ fy, (a, b) R
(c, d) ;fn vkSj osQoy ;fn a + d = b + c }kjk ifjHkkf"kr R ,d laca/ gSA fl¼ dhft,
fd R ,d rqY;rk laca/ gS rFkk rqY;rk&oxZ [(2, 5)] Hkh izkIr (Kkr) dhft,A

24. ifjHkk"kk dk iz;ksx djrs gq,] fl¼ dhft, fd iQyu f : A → B O;qRØe.kh; gS] ;fn vkSj
osQoy ;fn] f  ,oSQdh rFkk vkPNknd nksuks gSA

25. iQyu f , g : R → R Øe'k% f (x) = x2 + 3x + 1 rFkk g (x) = 2x – 3 }kjk ifjHkkf"kr gSa]
rks fuEufyf[kr Kkr dhft,%
(i)   f o g (ii)   g o f         (iii)    f o f (iv) g o g

26. eku yhft, fd ,d f}&vk/kjh; lafØ;k *  Q esa ifjHkkf"kr gSA Kkr dhft, fd
fuEufyf[kr f}&vk/kjh lafØ;kvksa esa ls dkSu&dkSu lh lafØ;k,¡ Øe&fofues; gSa

(i) a * b = a – b   a, b ∈     Q (ii) a * b = a2 + b2   a, b ∈ Q
(iii) a * b = a + ab   a, b ∈ Q (iv) a * b = (a – b)2   a, b ∈ Q

27. eku yhft, fd R esa f}&vk/kjh lafØ;k  *, a * b = 1 + ab,   a, b ∈ R.  rks lafØ;k *

(i) Øe&fofues; gS fdarq lkgp;Z ugha gSA      (ii)lkgp;Z gS fdarq Øe&fofues; ugha gSA
(iii) u rks Øe&fofues; gS vkSj u lkgp;Z gSA  (iv)Øe&fofues; rFkk lkgp;Z nksuksa gh gSA

oLrqfu"B iz'u

iz'u la[;k 28 ls 47 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&

28. eku yhft, fd T] ;qfDyMh; lery esa] lHkh f=kHkqtksa dk leqPp; gS rFkk eku yhft,
fd T esa ,d laca/ R bl izdkj ifjHkkf"kr gS fd aRb ] ;fn a lokZaxle gS b osQ]

 a, b ∈ T] rks R

(A) LorqY; gS fdarq laØked ugha gSA (B) laØked gS fdarq lefer ugha gSA

(C) rqY;rk laca/ gSA (D) buesa ls dksbZ ugha gSA

29. fdlh ifjokj esa cPpksa osQ vfjDr leqPp; rFkk aRb] ;fn a HkkbZ gS b dk] }kjk ifjHkkf"kr

laca/ R ij fopkj dhft,] rks R

(A) lefer gS fdUrq laØked ugha gSA (B) laØked gS fdUrq lefer ugh gSA

(C) u rks lefer gS vkSj u laØked gS (D) lefer rFkk laØked nksuksa gSA

30. leqPp; A = {1, 2, 3} esa rqY;rk laca/ksa dh vf/dre la[;k

(A) 1 (B) 2 (C) 3 (D) 5 gSA
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31. ;fn leqPp; {1, 2, 3} esa R = {(1, 2)} }kjk ifjHkkf"kr ,d laca/ R gS] rks R

32. eku yhft, fd ge R esa ,d laca/ R bl izdkj ifjHkkf"kr djsa fd aRb] ;fn a ≥ b] rks R
(A) ,d rqY;rk laca/ gS (B) LorqY; rFkk laØked gS fdarq lefer ugha gS

(C) lefer rFkk laØked gS fdarq (D) u rks laØked gS vkSj u LorqY; gS fdarq
LorqY; ugha gaS lefer gS

33. eku yhft, fd A = {1, 2, 3} laca/ R = {1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1,3)}

ij fopkj dhft,] rks R

(A) LorqY; gS fdarq lefer ugha gS (B) LorqY; gS fdarq laØked ugha gS

(C) lefer rFkk laØked gS (D) u rks lefer gS vkSj u laØked gS

34. Q ~ {0} esa a * b = 
2

ab
  a, b ∈ Q ~ {0}  izdkj ls ifjHkkf"kr f}&vk/kjh lafØ;k *

dk (osQ fy,) rRle vo;o

(A) 1 (B) 0             (C) 2      (D) buesa ls dksbZ ugha gSA

35. ;fn leqPp; A esa 5 vo;o gSa rFkk leqPp; B esa 6 vo;o gSa] rks A ls B esa ,oSQdh rFkk
vkPNknd izfrfp=k.kksa dh la[;k

(A) 720 gS (B) 120 gS       (C) 0 gS      (D) buesa ls dksbZ ugha gS

 36. eku yhft, fd A = {1, 2, 3, ...n} rFkk B = {a, b} ] rks A ls B esa vkPNknh izfrfp=kksa
(izfrfp=k.kksa) dh la[;k

(A) nP
2 
gS (B) 2n – 2 gS    (C) 2n – 1 gS    (D) buesa ls dksbZ ugha gS

37. eku yhft, fd  f : R → R,  f (x) = 
1

x
  x ∈ R osQ }kjk ifjHkkf"kr gS] rks f

(A) ,oSQdh gS       (B)vkPNknd gS   (C) ,oSQdh vkPNknh gS   (D) f ifjHkkf"kr ugha gS

38. eku yhft, fd  f : R → R,  f (x) = 3x2 – 5 }kjk rFkk g : R → R  g (x) = 2 1

x

x +

}kjk ifjHkkf"kr gS] rks g o f  fuEufyf[kr gS]

(A) 
2

4 2

3 5

9 30 26

x

x x

−
− +         (B)

2

4 2

3 5

9 6 26

x

x x

−
− +     (C) 

2

4 2

3

2 4

x

x x+ −  (D) 
2

4 2

3

9 30 2

x

x x+ −

(A) LorqY; gS (B) laØked gS (C) lefer gS (D)buesa ls dksbZ Hkh ugha gSS
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39. Z ls Z esa fuEufyf[kr iQyuksa ls dkSu&ls ,oSQdh vkPNknh gSa\
(A) f (x) = x3      (B) f (x) = x + 2     (C) f (x) = 2x + 1      (D) f (x) = x2 + 1

40. eku yhft, fd  f : R → R, f (x) = x3 + 5 }kjk ifjHkkf"kr ,d iQyu gS] rks  f –1 (x)

fuEufyf[kr gS]

(A)
1

3( 5)x+         (B)
1

3( 5)x−              (C)
1

3(5 )x−                (D)  5 – x

41.   eku yhft, fd f : A → B  rFkk g : B → C ,oSQdh vkPNknh iQyu gSa] rks (g o f)–1

  fuEufyf[kr gS]
(A) f –1 o g–1      (B) f  o g                (C)  g –1 o f–1            (D)  g  o f

42. eku yhft, fd  f : 
3

5
⎧ ⎫− ⎨ ⎬
⎩ ⎭

R → R,  f (x) = 
3 2

5 3

x

x

+
−  }kjk ifjHkkf"kr gS] rks

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

(C) ( f o f ) x = – x (D) f –1 (x) = 
1

19
f (x)

43. eku yhft, fd  f : [0, 1] → [0, 1],  f (x) = 
,

1 ,

x x

x x

⎡ ⎤
⎢ ⎥
−⎢ ⎥⎣ ⎦

;fn ifje;s  gS

;fn vifjes; gS
 }kjk ifjHkkf"kr

gS] rks (f o f ) x

(A) vpj gS               (B)  1 + x gS              (C) x gS           (D) buesa ls dksbZ ugha gS

44. eku yhft, fd  f : [2, ∞) → R,  f (x) = x2 – 4x + 5 }kjk ifjHkkf"kr ,d iQyu gS] rks
f  dk ifjlj
(A) R gS                   (B) [1, ∞) gS            (C)  [4, ∞) gS    (D)  [5, ∞) gS

45. eku yhft, fd  f : N  → R,  f (x) = 
2 1

2

x−
 }kjk ifjHkkf"kr ,d iQyu gS] rFkk

g : Q → R, g (x) = x + 2 }kjk ifjHkkf"kr ,d vU; iQyu gS] rks (g o f) 
3

2
⎛ ⎞
⎜ ⎟
⎝ ⎠

(A)  1 gS                   (B) 1 gS                  (C) 
7

2
 gS           (D) buesa ls dksbZ ugha gS

46. eku yhft, fd f : R → R,

2

2 : 3

( ) :1 3

3 : 1

x x

f x x x

x x

>⎧
⎪

= < ≤⎨
⎪ ≤⎩
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}kjk ifjHkkf"kr gS] rks  f  (– 1) + f (2) + f (4)

(A) 9 gS (B) 14 gS (C) 5 gS       (D)buesa ls dksbZ ugha gS
47. eku yhft, fd f : R → R,  f (x) = tan x }kjk nÙk gS] rks f –1 (1)

(A)   
4

π
 gS (B) {n π + 

4

π
 : n ∈ Z}gS

(C) dk vfLrRo ugha gSA (D) buesa ls dksbZ ugha gS
iz'u la[;k 48 ls 52 rd izR;sd esa fjDr LFkku dh iwfrZ dhft,&
48. eku yhft, fd N esa ,d laca/ R, aRb ;fn 2a + 3b = 30 }kjk ifjHkkf"kr gS] rks

R = ______.
49. eku yhft, fd A = {1, 2, 3, 4, 5} esa ,d laca/ R = {(a, b) : |a2 – b2| < 8 }kjk

ifjHkkf"kr gS] rks R _______ }kjk O;Dr gSA
50. eku yhft, fd  f = {(1, 2), (3, 5), (4, 1)} rFkk g = {(2, 3), (5, 1), (1, 3)} rks

g o f  = _______ rFkk f o g = _______.

51. eku yhft, fd  f : R → R, ( )
2

.
1

x
f x

x
=

+
}kjk ifjHkkf"kr gS] rks

( f o f o f ) (x)  = _______
52. ;fn  f (x) = (4 – (x–7)3}, rks f –1(x) = _____________.

crykb, fd iz'u la[;k 53 ls 62 rd izR;sd osQ dFku lR; gSa ;k vlR; gSa&

53. eku yhft, fd leqPp; A = {1, 2, 3} esa ifjHkkf"kr ,d laca/ R = {(3, 1), (1, 3),

(3, 3)}] rks  R lefer rFkk laØked gS fdarq LorqY; ugha gSA
54. eku yhft,  f : R → R,  f (x) = sin (3x+2),  x ∈ R }kjk ifjHkkf"kr ,d iQyu gS] rks f

O;qRØe.kh; gSA
55. izR;sd laca/ tks lefer rFkk laØked gS LorqY; Hkh gSA
56. ,d iw.kkZad m ,d vU; iw.kkZad n ls lacaf/r dgykrk gS] ;fn m ,d iw.kkZadh; xq.kt gS n

dkA Z esa bl izdkj dk laca/ LorqY;] lefer rFkk laØked gksrk gSA
57. eku yhft, fd A = {0, 1} rFkk N izkòQr la[;kvksa dk leqPp; gS] rks f (2n–1) = 0,  f (2n) = 1,

 n ∈ N }kjk ifjHkkf"kr izfrfp=k.k f : N → A vkPNknd gSA
58. leqPp; A esa] R = {{1, 1), (1, 2), (2, 1), (3, 3)} izdkj ls ifjHkkf"kr laca/ R  LorqY;]

lefer rFkk laØked gSA
59. iQyuksa dk la;kstu Øe&fofues; gksrk gSA
60. iQyuksa dk la;kstu lkgp;Z gksrk gSA
61. izR;sd iQyu O;qRØe.kh; gksrk gSA
62. fdlh leqPp; esa fdlh f}&vk/kjh lafØ;k dk rRled vo;o lnSo gksrk gSA


