
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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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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(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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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



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) 2

16 – 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)  = 2
16 x− , [– 4, 4] gSA

ifjlj osQ fy,] eku yhft, fd y = 2
16 x− ,
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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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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) f g (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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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)



lacaèk ,oa iQyu    31

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) = 2
1 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 2
1 x y+ , f  (x) . f  (y) = 2 2 2 2

1 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}


