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5.1 lexz voyksdu (Overview)

5.1.1 fdlh fcanq ij ,d iQyu dk lkarR;

eku yhft, fd okLrfod la[;kvksa osQ fdlh mileqPp; ij f  dksbZ okLrfod iQyu gS rFkk
;g Hkh eku yhft, fd c iQyu f  osQ izkar esa fLFkr ,d fcanq gSA rc f,  fcanq c ij larr gksrk
gS] ;fn

lim ( ) ( )
x c

f x f c
→

=

vf/d lqLi"V :i ls] ;fn x = c ij iQyu osQ oke i{k dh lhek] nf{k.k lhek rFkk iQyu osQ
eku dk vfLrRo gks vkSj ;s ijLij cjkcj gksa] vFkkZr~

lim ( ) ( ) lim ( )
x c x c

f x f c f x
    

  

rks f  dks x = c ij larr dgk tkrk gSA

5.1.2 ,d varjky esa lkarR;
(i) f  ,d [kqys varjky (a, b) esa larr dgk tkrk gS] ;fn og bl varjky esa izR;sd fcanq

ij larr gksA

(ii) f  ,d can varjky [a, b] esa larr dgk tkrk gS] ;fn

 f  varjky (a, b) esa larr gksA

lim
x a+→

  f (x) = f (a)

–
lim
x b→

  f (x) = f (b)

vè;k; 5

lkarR; vkSj vodyuh;rk
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5.1.3 lkarR; dk T;kferh; vFkZ

(i) x = c ij iQyu f  larr gksxk] ;fn fcanq ( ), ( )c f c ij bl iQyu osQ vkys[k esa dksbZ

foPNsnu u gksA

(ii) ,d varjky esa dksbZ iQyu larr dgk tkrk gS] ;fn bl laiw.kZ varjky esa ml iQyu osQ
vkys[k esa dksbZ foPNsnu u gksA

5.1.4 vlkarR;

iQyu f  fcanq x = a ij fuEufyf[kr fLFkfr;ksa esa ls fdlh esa Hkh vlarr gksxk%

(i) lim
x a−→

  f (x) vkSj lim
x a+→

  f (x)  dk vfLrRo gS] ijarq ;s cjkcj ugha gSaA

(ii) lim
x a−→

  f (x) vkSj lim
x a+→

  f (x) osQ vfLrRo cjkcj gSa] ijarq budk eku f (a) osQ cjkcj

ugha gSaA

(iii)  f (a) ifjHkkf"kr ugha gSA

5.1.5 oqQN lkekU; iQyuksa dk lkarR;
iQyu f (x) varjky ftlesa

f  larr gS

1.  vpj iQyu] vFkkZr~ f (x)  = c

2.  rRled iQyu] vFkkZr~  f (x)  = x R

3.  cgqin iQyu] vFkkZr~

f (x)= a
0
 xn + a

1
 x n–1 + ... + a

n–1
 x + a

n

4. | x – a | (–∞ ,∞ )

5. x–n, n ,d /ukRed iw.kkZad gS (–∞ ,∞ ) – {0}

6. p (x) / q (x), tgk¡ p (x) vkSj q (x) pj R – { x : q (x) = 0}

x esa cgqin gSa

7. sin x, cos x R

8. tan x, sec x R– { (2 n + 1) 
π

2
: n ∈ Z}
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9. cot x, cosec x R– { (nπ : n ∈ Z}

10. ex R

11. log x (0, ∞ )

12. vius laxr izkarksa esa izfrykse f=kdks.kferh; iQyu vFkkZr~ sin–1 x, cos–1 x bR;kfnA

5.1.6 la;ksftr iQyuksa dk lkarR;

eku yhft, fd f vkSj g okLrfod ekuksa okys ,sls iQyu gSa fd (fog) fcanq a ij ifjHkkf"kr gSA ;fn
a ij g larr gS rFkk g (a) ij f larr gS] rks (fog) fcanq a ij larr gksrk gSA

5.1.7 vodyuh;rk

f ′ (x) = 
0

( ) ( )
lim
h

f x h f x

h→

+ −
, tgk¡ Hkh lhek dk vfLrRo gks] ls ifjHkkf"kr iQyu dks x ij f

osQ vodyt osQ :i esa ifjHkkf"kr fd;k tkrk gSA nwljs 'kCnksa esa ge dgrs gSa fd dksbZ iQyu f  vius

izkar esa fdlh fcanq c ij vodyuh; gksrk gS] ;fn 
0

( ) ( )
lim
h

f c h f c

h−→

+ −
, ftls oke vodyt

dgk tkrk gS vkSj Lf ′ (c)  ls O;Dr fd;k tkrk gS rFkk 
0

( ) ( )
lim
h

f c h f c

h+→

+ −
, ftls nf{k.k

vodyt dgk tkrk gS vkSj R f ′ (c)  ls O;Dr fd;k tkrk gS] nksuksa gh ifjfer gksa rFkk ijLij
cjkcj gksaA

(i) iQyu y = f (x) dks ,d [kqys varjky (a, b) esa vodyuh; dgk tkrk gS] ;fn og
(a, b) osQ izR;sd fcanq ij vodyuh; gksrk gSA

(ii) iQyu y = f (x) dks ,d can varjky [a, b] esa vodyuh; dgk tkrk gS] ;fn R f ′ (a)

vkSj L f ′ (b) dk vfLrRo gks rFkk (a, b) osQ izR;sd fcanq osQ fy, f ′ (x) dk vfLrRo gksA

(iii) izR;sd vodyuh; iQyu larr gksrk gS] iajrq bldk foykse lR; ugha gSA

5.1.8 vodytksa dk chtxf.kr
;fn u vkSj v pj x osQ iQyu gSa] rks

(i)
( )d u v

d x

±
 = ±

du dv

dx dx
   (ii) ( ) = +

d dv du
u v u v

dx dx dx
    (iii) 

2

du dv
v ud u dx dx

dx v v

−
⎛ ⎞ =⎜ ⎟
⎝ ⎠
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5.1.9 Ükà[kyk fu;e iQyuksa osQ la;kstu dks vodfyr djus osQ fy, ,d fu;e gSA eku yhft,

fd f = vou A ;fn t = u (x) rFkk 
dt

dx
 vkSj 

dv

dt
 nksuksa dk gh vfLrRo gS rks .=

df dv dt

dx dt dx
A

5.1.10 oqQN ekud vodyt (vius mi;qDr izkarksa esa) fuEufyf[kr gSa%

1.
–1

2

1
(sin )

1
=

−

d
x

dx x
2.

–1

2

1
(cos )

1

d
x

dx x

−
=

−

3.
–1

2

1
(tan )

1
=

+
d

x
dx x

4.
–1

2

1
(cot )

1

d
x

dx x

−
=

+

5.
–1

2

1
(sec ) , 1

1

d
x x

dx x x
= >

− 6.
–1

2

1
(cosec ) , 1

1

d
x x

dx x x

−
= >

−

5.1.11 pj?kkrkadh vkSj y?kqx.kdh; iQyu

(i) eku yhft, /ukRed vk/kj b > 1okyk pj?kkrkadh iQyu y = f (x) = bx gSA bldk izkar
lHkh okLrfod la[;kvksa dk leqPp; R gS rFkk ifjlj lHkh /ukRed okLrfod la[;kvksa
dk leqPp; gSA vk/kj 10 okyk pj?kkrkadh iQyu lkekU; pj?kkrkadh iQyu dgykrk gS
rFkk vk?kkj  e okyk pj?kkrkadh iQyu izko`Qfrd pj?kkrkadh iQyu dgykrk gSA

(ii) eku yhft, fd b > 1, ;fn  bx=a rks vk/kj b ij a osQ y?qkx.kd] x gksrk gSA bls
log

b
 a = x }kjk O;Dr fd;k tkrk gSA ;fn vk/kj b = 10 gks] rks bls lkekU; y?kqx.kd

dgk tkrk gS rFkk ;fn vk/kj  b = e gks] rks bls izko`Qfrd y?kqx.kd dgk tkrk gSA
log x vk/kj – e ij y?kqx.kd iQyu dks O;Dr djrk gSA y?kqx.kdh; iQyu dk izkar
lHkh /ukRed okLrfod la[;kvksa dk leqPp; R+ gS rFkk bldk ifjlj lHkh okLrfod
la[;kvksa leqPp; R gSA

(iii) fdlh Hkh vk/kj b > 1 osQ fy,] y?kqx.kdh; iQyu osQ xq.k uhps fy[ks tk jgs gaS%

1.  log
b
 (xy) = log

b
 x + log

b
 y ; x > 0;  y > 0   4.  

log
log

log
c

b
c

x
x

b
=  , tgk¡ c > 1 gSaA

2.  log
b
 
⎛ ⎞
⎜ ⎟
⎝ ⎠

x

y  = log
b
 x – log

b
 y                  5.  log

b
 x 

1

log
=

x b
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3.  log
b
 xn = n log

b
 x                  6.  log

b
 b = 1 vkSj  log

b
 1 = 0

(iv) x osQ lkis{k ex  dk vodyt ex  gS]  vFkkZr~ ( )x xd
e e

dx
 gSA x osQ lkis{k (log )x dk

vodyt
1

x
gS] vFkkZr~ 

1
(log )

d
x

dx x
 gSA

5.1.12  f (x) = (u (x))v(x), osQ :i osQ iQyuksa dks vodfyr djus osQ fy,] y?kqx.kdh;
vodyu ,d l'kDr rduhd gS tgk¡  f  vkSj  u nksuksa dk] bl rduhd dk oqQN vFkZ
gksus osQ fy,] /UkkRed iQyu gksuk vko';d gSA

5.1.13 fdlh iQyu dk ,d vU; iQyu osQ lkis{k vodyu

eku yhft, fd u = f (x) vkSj v = g (x) pj x osQ nks iQyu gSaA rc] g (x) osQ lkis{k f (x)  dk

vodyt Kkr djus osQ fy,] vFkkZr~ 
du

dv
 Kkr djus osQ fy,] ge lw=k

du
du dx

dvdv
dx

=
 dk mi;ksx djrs gSaA

5.1.14 f}rh; dksfV vodyt

2

2

d dy d y

dx dx dx

       ] iQyu y dk x osQ lkis{k f}rh; dksfV vodyt dgykrk gSA ;fn y = f (x)

gks] rks bls y′′ ;k y
2
 ls O;Dr djrs gSaA

5.1.15 jksys dk izes;

eku yhft, fd  f : [a, b]    R varjky [a, b] ij larr vkSj (a, b) ij vodyuh; bl izdkj
gS fd f (a) = f (b)] tgk¡ a vkSj b dksbZ okLrfod la[;k,¡ gSaA rc (a, b) esa U;wure ,d fcanq c

dk vfLrRo bl izdkj gS fd f ′ (c) = 0 A

T;kferh; :i ls] jksys dk izes; ;g lqfuf'pr djrk gS fd oØ y = f (x) ij U;wure ,d fcanq
,slk gS fd ftl ij oØ dh Li'kZ js[kk x-v{k osQ lekarj gS  (fcanq dk Hkqt (a, b)esa fLFkr gS)A

5.1.16 ekè;eku izes; (yxzakt)

eku yhft, fd f : [a, b]   R varjky [a, b] ij ,d larr iQyu gS rFkk (a, b) ij vodyuh;
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gSA rc] (a, b) esa de ls de ,d fcanq c ,slk gS fd f ′ (c) = 
( ) ( )f b f a

b a

 
  gksrk gSA

T;kferh; :i ls] ekè; eku izes; ;g dgrh gS fd (a, b) esa U;wure ,d ,slss fcanq c dk
vfLRkRo gS fd fcanq (c, f (c)) ij Li'kZ js[kk fcanqvksa (a, f (a) vkSj (b, f (b)) dks feykus okyh
js[kk[kaM osQ lekarj gksrh gSA

5.2  gy mnkgj.k
y?kq mÙkjh; (S.A.)
mnkgj.k 1 vpj k dk eku Kkr dhft, rkfd iQyu  f ] x = 0 ij larr gks] tgk¡

2

1 – cos 4
( ) , 0

8
, 0

x
f x x

x
k x

⎧
⎪⎪= ≠⎨
⎪
⎪ =⎩

 gSA

gy  ;g fn;k gS fd iQyu f] x = 0 ij larr gSA vr%] 
0

lim
x→  f (x) = f (0) gSA

⇒ 20

1– cos4
lim

8x

x
k

x→
=

⇒
2

20

2sin 2
lim

8x

x
k

x→
=

⇒
2

0

sin 2
lim

2x

x
k

x→

⎛ ⎞ =⎜ ⎟
⎝ ⎠

⇒ k = 1
vr%] ;fn f] x = 0 ij larr gS] rks k dk eku 1 gksxkA
mnkgj.k 2 iQyu f(x) = sin x . cos x osQ lkarR; dh ppkZ dhft,A
gy  D;ksafd sin x vkSj cos x larr iQyu gSa rFkk nks larr iQyuksa dk xq.kuiQy ,d larr iQyu
gksrk gS] blfy,  f(x) = sin x . cos x ,d larr iQyu gSA

mnkgj.k 3 ;fn

3 2

2

–16 20
, 2

( ) ( – 2)

2

x x x
x

f x x

k x

⎧ + +
≠⎪= ⎨

⎪ =⎩

  x = 2 ij larr gS] rks k dk eku Kkr

dhft,A
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gy   f (2) = k fn;k gSA

vc] –

3 2

222 2

–16 20
lim ( ) lim ( ) lim

( – 2)xx x

x x x
f x f x

x+ →→ →

+ +
= =

= 
2

22 2

( 5)( – 2)
lim lim( 5) 7

( – 2)x x

x x
x

x  

    

D;ksafd x = 2 ij f  larr gS] blfy, gesa izkIr gksrk gS%

 
2

lim ( ) (2)
x

f x f
→

=

⇒ k = 7

mnkgj.k 4  n'kkZb, fd  

1
sin , 0

( )
0, 0

x x
f x x

x

⎧ ≠⎪= ⎨
⎪ =⎩

 }kjk ifjHkkf"kr iQyu f,  x = 0 ij larr gSA

gy   x = 0 ij] oke i{k dh lhek uhps fn, vuqlkj izkIr gksrh gS&

 
– –0 0

1
lim ( ) lim sin
x x

f x x
x→ →

=  =  0 [D;ksafd –1 < sin
1

x
 < 1]

blh izdkj] 
0 0

1
lim ( ) lim sin 0
x x

f x x
x    

   gSA lkFk gh]  f (0) = 0 gSA

bl izdkj] –0 0
lim ( ) lim ( ) (0)
x x

f x f x f
   

   gSA vr%] x = 0 ij iQyu f  larr gSA

mnkgj.k 5   f (x) = 
1

–1x
fn;k gSA la;ksftr iQyu y = f  [f(x)] esa vlarr osQ fcanq Kkr dhft,A

gy  ge tkurs gSa fd iQyu f (x) = 
1

–1x
 fcanq x = 1 ij vlarr gSA

vc 1x  osQ fy,]

f (f (x)) = 
1

–1
f

x
  
     = 

1 –1
1 2 ––1
–1

x

x
x

 

tks x = 2 ij vlarr gSA
vr% ok¡fNr vlarr fcanq x = 1 vkSj x = 2  gSaA

mnkgj.k 6 eku yhft, fd lHkh x ∈ R osQ fy,] f (x) = x x  rksA x = 0 ij] f (x) dh

vodytrk dh ppkZ dhft,A
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gy  ge f  dks iqu% fuEufyf[kr :i esa fy[k ldrs gS% 
2

2

, 0
( )

, 0

x x
f x

x x

⎧ ≥⎪= ⎨
− <⎪⎩

;fn

;fn

vc] L f ′ (0) = 
– –

2

0 0 0

(0 ) – (0) – – 0
lim lim lim 0
h h h

f h f h
h

h h −→ → →

+
= = =

rFkk R f ′ (0) = 
2

0 0 0

(0 ) – (0) – 0
lim lim lim 0
h h h

f h f h
h

h h+ + −→ → →

+
= = =

D;ksafd oke vodyt vkSj nf{k.k vodyt nksuksa cjkcj gSa vr% x = 0 ij  f vodyuh; gSA

mnkgj.k 7 tan x  dks x osQ lkis{k vodfyr dhft,A

gy  eku yhft, fd y = tan x  gSA  Ükà[kyk fu;e dk iz;ksx djus ij] ge izkIr djrs gSa%

1
. (tan )

2 tan

dy d
x

dx dxx
 

= 
21

.sec ( )
2 tan

d
x x

dxx

= 
21 1

(sec )
22 tan

x
xx

  
    

= 

2(sec )

4 tan

x

x x

mnkgj.k  8  ;fn y = tan(x + y) gS] rks 
dy

dx
Kkr dhft,A

gy  y = tan (x + y) fn;k gSA nksuksa i{kksa dks x osQ lkis{k vodfyr djus ij

       
2sec ( ) ( )

dy d
x y x y

dx dx
   

= sec2 (x + y) 1
dy

dx
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;k [1 – sec2 (x + y] 
dy

dx
= sec2 (x + y)

vr%]
2

2

sec ( )

1 sec ( )

dy x y

dx x y

  
   = – cosec2 (x + y)

mnkgj.k 9  ;fn ex + ey = ex+y fn;k gS] rks fl¼ dhft, fd y xdy
e

dx
−=− gSA

gy  ex + ey = ex+y fn;k gSA nksuksa i{kksa dks x osQ lkis{k vodfyr djus ij

ex + ey
dy

dx
 = ex+y 1

dy

dx
       ;k  (ey – ex+y)

dy

dx
 =  ex+y – ex

ftlosQ IkQyLo:i  
–

–
x y x x y x

y x
y x y y x y

dy e e e e e
e

dx e e e e e

 
 

 
     

   .

mnkgj.k 10  ;fn y = tan–1 

3

2

3 1 1
,

1 3 3 3

x x
x

x

⎛ ⎞−
− < <⎜ ⎟

−⎝ ⎠
gS] rks 

dy

dx
 Kkr dhft,A

gy  x = tan  jf[k,] tgk¡ 
6 6

−π π
< θ <

vr% y = tan–1 
3

2

3tan tan

1 3tan

⎛ ⎞θ− θ
⎜ ⎟

− θ⎝ ⎠
= tan–1 (tan3  )

= 3  (D;ksafd 3
2 2

      )

= 3tan–1x

blfy,]     
dy

dx
= 2

3

1 x .

mnkgj.k 11 ;fn  y = sin–1   21 1x x x x   vkSj 0 < x < 1 gS] rks 
dy

dx
 Kkr dhft,A

gy  gesa izkIr gS% y = sin–1   21 1x x x x   gS] tgk¡ 0 < x < 1

x = sinA vkSj x  = sinB j[kus ij%
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y = sin–1   2 2sin A 1 sin B sin B 1 sin A   

 = sin–1   sin AcosB sin Bcos A 

= sin–1   sin(A B) = A – B

bl izdkj] y = sin–1 x –  sin–1 x

x osQ lkis{k vodfyr djus ij]

  
  

2 2

1 1
.

1 1

dy d
x

dx dxx x
  

  

= 2

1 1

2 11 x xx
 

  

mnkgj.k 12 ;fn x = a sec3   vkSj y = a tan3  gS] rks 
3

    ij 
dy

dx
 Kkr dhft,A

gy  gesa x = a sec3   vkSj y = a tan3  izkIr gSA
        osQ lkis{k vodfyr djus ij]

2 33 sec (sec ) 3 sec tan
dx d

a a
d d

      
  

rFkk 2 2 23 tan (tan ) 3 tan sec
dy d

a a
d d

= θ θ = θ θ
θ θ

bl izdkj] 

2 2

3

3 tan sec tan
sin

sec3 sec tan

dy
dy ad

dxdx a
d

         
   

 

vr%]
3

at sin
3 3 2

dy

dx

π π⎛ ⎞ θ = =⎜ ⎟
⎝ ⎠

ij

mnkgj.k 13  ;fn xy = ex–y gS] rks fl¼ dhft, fd 
dy

dx
 = 2

log

(1 log )

x

x 

gy  gesa izkIr gS% xy = ex–y nksuksa i{kksa dk y?kqx.kd ysus ij]
y log x = x – y
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⇒ y (1 + log x) = x

vFkkZr~ y = 1 log

x

x  nksuksa i{kksa dks x osQ lkis{k vodfyr djus ij

2 2

1
(1 log ).1

log

(1 log ) (1 log )

x x
dy xx
dx x x

        
  

  

mnkgj.k 14  ;fn y = tanx + secx gS] rks fl¼ dhft, fd 
2

2

d y

dx
 = 2

cos

(1 sin )

x

x  gSA

gy  gesa izkIr gS% y = tanx + secx

         x osQ lkis{k vodfyr djus ij]

dy

dx
 = sec2x + secx tanx

= 2 2

1 sin

cos cos

x

x x
   =  2

1 sin

cos

x

x

 
= 

1 sin

(1 sin )(1 sin )

x

x x

+
+ −

bl izdkj] 
dy

dx
 = 

1

1–sin x   vc] x osQ lkis{k iqu% vodfyr djus ij

2

2

d y

dx
 =

  
2 2

– – cos cos

(1– sin ) (1– sin )

x x

x x
 

mnkgj.k 15  ;fn f (x) = |cos x| gS] rks f ′
3

4

   
    Kkr dhft,A

gy  tc 
2

 
< x < π rks cosx < 0, ftlls |cos x| = – cos x, vFkkZr~ f (x) = – cos x gSA

   f ′ (x) = sin x

vr%  f ′
3

4

   
    = sin 

3

4

   
    

 = 
1

2

mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k 16  ;fn  f (x) = |cos x – sinx| gS] rks f ′
6

   
     Kkr dhft,A
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gygygygygy tc 0 < x < 
4

π
 gS] rks cos x > sin x gksrk gS] ftlls cos x – sin x > 0 gS] vFkkZr~

f  (x) = cos x – sin x gSA
   f ′ (x) = – sin x – cos x

vr%  f ′
6

   
    = – sin

6

 
 – cos

6

 
 =  

1
(1 3)

2
− + gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k 17  0,
2

   
    

 esa iQyu f (x) = sin 2x osQ fy, jksys osQ izes; dk lR;kiu dhft,A

gygygygygy 0,
2

   
    

 esa iQyu f (x) = sin 2x ij fopkj dhft,A è;ku nhft, fd%

(i) 0,
2

   
    

 esa iQyu f  larr gS] D;ksafd f   ,d lkbu (sine) iQyu gS] tks lnSo larr

gksrk gSA

(ii) 0,
2

   
     esa f ′ (x) = 2cos 2x dk vfLrRo gSA vr%] 0,

2

π⎛ ⎞
⎜ ⎟
⎝ ⎠

 esa f  vodyuh; gSA

(iii) f (0) = sin0 = 0 gS rFkk f  
2

   
     = sinπ = 0 gSA blls  f (0) =  f  

2

   
     gSA

;gk¡ jksys osQ izes; osQ izfrca/ larq"V gks tkrs gSaA vr%] de ls de ,d ,sls fcUnq c ∈ 0,
2

   
    

dk vfLrRo gS rkfd f ′(c) = 0 gSA bl izdkj]

2 cos 2c = 0 ⇒    2c = 
2

 
⇒    c = 

4

 

mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k 18 [3, 5] esa iQyu f (x) = (x – 3) (x – 6) (x – 9) osQ fy, ekè;eku izes; dk lR;kiu
dhft,A
gygygygygy (i)   [3, 5] esa iQyu f  larr gS] D;ksafd cgqin iQyuksa dk xq.kuiQy ,d cgqin gS] tks

larr gSA
     (ii)   (3, 5) esa f ′(x) = 3x2 – 36x + 99 dk vfLrRo gSA vr%] ;gk¡ (3, 5) esa vodyuh; gSA

bl izdkj] ekè;eku izes; osQ izfrca/ larq"V gks tkrs gSaA vr% de ls de ,d ,sls fcanq
c ∈ (3, 5) osQ fy,&

(5) (3)
( )

5 3

f f
f c
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⇒ 3c2 – 36c + 99 = 
8 0

2

 
 = 4

⇒ c =  
13

6
3

 

vr%] 
13

6
3

c    (D;ksafd nwljk eku vekU; gSA)

nh?kZ mÙkjh; mnkgj.k (L.A.)

mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k 19 ;fn f (x) = 
2 cos 1

,
cot 1 4

x
x

x

   
 gS] rks f 

4

   
     dk ,slk eku Kkr dhft, fd

x = 
4

 
 ij f (x) larr cu tk,A

gygygygygy fn;k gS   f (x) = 
2 cos 1

,
cot 1 4

x
x

x

   
 

vr%]
4 4

2 cos 1
lim ( ) lim

cot 1x x

x
f x

x    

  
 

= 
( )

4

2 cos 1 sin
lim

cos sinx

x x

x xπ
→

−

−

= 
  
  

  
  

  
  

4

2 cos 1 2 cos 1 cos sin
lim . . .sin

cos sin cos sin2 cos 1x

x x x x
x

x x x xx  

   
   

= ( )
2

2 2

4

2cos 1 cos sin
lim . sin

cos sin 2 cos 1x

x x x
x

x x xπ
→

− +
− +

= ( )
4

cos 2 cos sin
lim . sin

cos 2 2 cos 1x

x x x
x

x xπ
→

⎛ ⎞+
⎜ ⎟

+⎝ ⎠

= 
  

4

cos sin
lim sin

2 cos 1x

x x
x

x  
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= 

1 1 1
12 2 2

1 22. 1
2

       
 

 

bl izdkj]  
4

1
lim ( )

2x

f x
  

 
 ;fn ge 

1

4 2
f

π⎛ ⎞=⎜ ⎟
⎝ ⎠

 ifjHkkf"kr djsa] rks
4

x
 ij f (x) larr cu tk,xkA

vr%] f  osQ 
4

x
π

=  ij larr gksus osQ fy, 
1

4 2
f

         gSA

mnkgj.k 20 n'kkZb, fd 

1

1

1
, 0

( )
1

0, 0

x

x

e
x

f x
e

x

⎧
−⎪ ≠⎪=⎨
+⎪

⎪ =⎩

;fn

;fn

 }kjk fn;k tkus okyk iQyu f  fcanq

      x = 0 ij vlarr gSA
gy x = 0  ij %

1

10 0

1 0 1
lim ( ) lim 1

0 1
1

x

x x
x

e
f x

e
    

      
 

 
.

blh izdkj]           

1

10 0

1
lim ( ) lim

1

x

x x
x

e
f x

e
    

 
 

 

=  

1

0

1

1
1

lim
1

1

x

x

x

e

e

  

 

   = 

1

10

1 1 0
lim 1

1 0
1

x

x
x

e

e
 

 

  

    
 

 

bl izdkj] 
0 00

lim ( ) lim ( ), lim ( )
     

 
x xx

f x f x f xgAS  vr%]  dk vfLrRo ugha gSA blhfy,] x = 0 ij f

vlarr gSA
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mnkgj.k 21 eku yhft, fd 

2

1 cos4
, 0

, 0( )

, 0
16 4

x
x

x
a xf x

x
if x

x

−⎧ <⎪
⎪⎪ ==⎨
⎪

>⎪
⎪ + −⎩

;fn

;fn  gSA

a osQ fdl eku osQ fy, x = 0 ij f  larr gS\

gy ;gk¡ f (0) = a gS rFkk 0 ij f  dh oke lhek gS%

20 0

1 cos4
lim ( ) lim
x x

x
f x

x    

   
2

20

2sin 2
lim
x

x

x  
 

2

2 0

sin 2
lim 8

2x

x

x  

       = 8 (1)2 = 8

rFkk 0 ij f  dh nf{k.k lhek gS%

0 0
lim ( ) lim

16 4x x

x
f x

x
    

 
  

        = 0

( 16 4)
lim

( 16 4)( 16 4)x

x x

x x
  

  

    

        =   
0 0

( 16 4)
lim lim 16 4 8

16 16x x

x x
x

x    

  
    

  

bl izdkj] 
0 0

lim ( ) lim ( ) 8
x x

f x f x
    

   gSA vr%] x = 0 ij f  osQoy rHkh larr gksxk tc a = 8 gksA

mnkgj.k 22 

2 3, 3 2

( ) 1 , 2 0

2 , 0 1

x x

f x x x

x x

+ − ≤ <−⎧
⎪= + − ≤ <⎨
⎪ + ≤ ≤⎩

;fn

;fn
;fn

 }kjk ifjHkkf"kr iQyu dh vodyuh;rk dh

tk¡p dhft,A
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gy f (x) dh vodyuh;rk osQ lansgkLin fcanq osQoy x = – 2 vkSj x = 0 gSaA
x = – 2 ij voyuh;rk osQ fy,%

vc]  L f ′ (–2) = 
0

(–2 ) (–2)
lim
h

f h f

h  

  

= 
0 0 0

2(–2 ) 3 (–2 1) 2
lim lim lim 2 2

h h h

h h

h h      

       

rFkk  R f ′ (–2) = 
0

(–2 ) (–2)
lim
h

f h f

h  

  

= 
0

–2 1 ( 2 1)
lim

h

h

h  

     

= 
0 0

1 (–1)
lim lim 1
h h

h h

h h    

    

bl izdkj] R f  ′ (–2) ≠ L f  ′ (–2) gSA vr%] x = – 2 ij] f  vodyuh; ugha gSA
blh izdkj] x = 0 ij iQyu dh vodyuh;rk osQ fy,] gesa

L (f ′(0)=  
0

(0 ) (0)
lim

h

f h f

h  

  

=  
0

0 1 (0 2)
lim

h

h

h  

    

=  
0 0

1 1
lim lim 1

h h

h

h h    

         

ftldk vfLrRo ugha gSA vr%] x = 0 ij iQyu vodyuh; ugha gSA

mnkgj.k 23 cos-1   22 1x x  osQ lkis{k tan-1 

21 x

x

   
  
  

 dks vodfyr dhft,] tgk¡

     
1

,1
2

x
        gSA

gy eku yhft, fd  u = tan-1 

21 x

x

   
  
  

vkSj v = cos-1   22 1x x  gSA
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ge 

du
du dx

dvdv
dx

 
 Kkr djuk pkgrs gSaA

vc u = tan-1 

21 x

x

   
  
  

 esa x = sinθ jf[k,] tgk¡ 
4 2

π π⎛ ⎞<θ<⎜ ⎟
⎝ ⎠

 gSA

rc] u = tan-1 

21 sin

sin

    
     

  = tan-1 (cot θ)

        = tan-1 tan
2 2

⎛ ⎞π π⎛ ⎞− θ = − θ⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 
–1sin

2
x

   

vr%]   2

1

1

du

dx x

  
  gksxkA

vc          v = cos–1 (2x 21 x )

;k]          v = 
2

 
– sin–1 (2x 21 x ) ;  x = sin v j[kus ij%

= 
2

 
– sin–1 (2sinθ 

2 –11 sin ) sin (sin 2 )
2

π
− θ = − θ

 = 
2

 
– sin–1 (sin (π – 2θ))   [D;ksafd 

2

π
 < 2 θ < π]

= ( 2 ) 2
2 2

          

vr% v = 
2

  
+ 2sin–1x

⇒ 2

2

1

dv

dx x
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vr%

2

2

1

11
2 2

1

du
du xdx

dvdv
dx x

−
−−= = =

−

.

oLrqfu"B iz'u

mnkgj.kksa 24 ls  35 rd izR;sd esa] fn, gq, pkjksa fodYiksa esa ls lgh mÙkj pqfu,&

mnkgj.k 24 ;fn iQyu f (x) =

sin
cos , 0

, 0

x
x x

x
k x

⎧ + ≠⎪
⎨
⎪ =⎩

;fn

;fn
 fcanq x = 0 ij larr gS] rks k dk eku gS

(A)  3 (B)  2 (C)  1 (D)  1.5
gy (B) lgh mÙkj gSA

mnkgj.k 25  iQyu f (x) = [x], tgk¡ [x] egÙke iw.kkZad iQyu dks O;Dr djrk gS] fuEufyf[kr
ij larr gS
(A)  4 (B)  – 2 (C)  1 (D)  1.5

gy  (D) lgh mÙkj gSA egÙke iw.kkZad iQyu [x], x osQ lHkh iw.kkZadh; ekuksa ij vlarr gSA vr%]
D lgh mÙkj gSA

mnkgj.k 26 mu fcanqvksa dh la[;k] ftu ij iQyu f (x) = 
1

–[ ]x x   larr ugha gS]

(A)  1 (B)  2 (C)  3 (D)buesa ls dksbZ ugha

gy  (D) lgh mÙkj gSA D;ksafd tc x ,d iw.kkZad gS] rks x – [x] = 0 gS] blfy, fn;k gqvk iQyu
lHkh x ∈ Z osQ fy, vlarr gSA

mnkgj.k 27  f (x) = tanx }kjk fn, tkus okyk iQyu fuEufyf[kr leqPp; ij vlarr gS

(A)   :n n  Z     (B)    2 :n n  Z   (C)  (2 1) :
2

n n
       

  
Z (D) :

2

n
n

      
  

Z

gy  (C) lgh mÙkj gSA

mnkgj.k 28  eku yhft, fd  f (x)= |cosx| gSA tc]

(A) f  izR;sd LFkku ij vodyuh; gS

(B) f  izR;sd LFkku ij larr gS] ijarq x = nπ, n  Z  ij vodyuh; ugha gS
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(C) f  izR;sd LFkku ij larr gS] ijarq x = (2n + 1)
2

π
, n∈Z  ij vodyuh; ugha gS

(D) buesa ls dksbZ ugha

gy  (C) lgh mÙkj gSA

mnkgj.k 29  iQyu f (x) = |x| + |x – 1|

(A)  x = 0 rFkk x = 1 nksuksa ij larr gS (B) x = 1 ij larr gS] ijarq x = 0 ij larr ugha gS

(C)  x = 0 rFkk x = 1 nksuksa ij vlarr gS (D) x = 0 ij larr gS] ijarq x = 1 ij larr ugha gS

gy%  lgh mÙkj (A) gSA

mnkgj.k 30  k dk og eku] tks 
1

sin , 0
( )

, 0

x
f x x

k x

⎧ ≠⎪=⎨
⎪ =⎩

;fn

;fn

}kjk ifjHkkf"kr iQyu dks x = 0 ij larr cuk ns]
(A)  8 (B)  1 (C)  –1 (D)  buesa ls dksbZ ugha

gy  (D) lgh mÙkj gSA fu%lansg] 
0

1
lim sin
x x→

 dk vfLrRo ugha gSA

mnkgj.k 31  mu fcanqvksa dk lEeqPp;] tgk¡ f (x) = |x – 3| cosx }kjk fn;k tkus okyk iQyu
vodyuh; gS]
(A)  R (B)  R – {3} (C)  (0, ∞) (D)  buesa ls dksbZ ugha
gy  (B) lgh mÙkj gSA
mnkgj.k 32  x osQ lkis{k sec (tan–1x) dk vody xq.kkad gS

(A)  21

x

x+ (B)  21

x

x+ (C)  21x x+ (D)  2

1

1 x+

gy  (A) lgh mÙkj gSA

mnkgj.k 33  ;fn u = 
–1

2

2
sin

1

x

x

⎛ ⎞
⎜ ⎟
+⎝ ⎠

vkSj v = 
–1

2

2
tan

1

x

x

⎛ ⎞
⎜ ⎟
−⎝ ⎠

 gS] rks 
du

dv
 gS

(A)  
1

2
(B)  x (C)  

2

2

1–

1

x

x+ (D)  1

gy  (D) lgh mÙkj gSA
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mnkgj.k 34  iQyu f (x) = ex sinx, [0, ]x∈ π  osQ fy,] jksys osQ izes; esa c dk eku gS

(A)  
6

π
(B)  

4

π
(C)  

2

π
(D)  

3

4

π

gy  (D) lgh mÙkj gSA

mnkgj.k 35  iQyu f (x) = x (x – 2), x ∈ [1, 2] osQ fy,] ekè; eku izes; esa c dk eku gS

(A)  
3

2
(B)  

2

3
(C)  

1

2
(D)  

3
–

2

gy  (A) lgh mÙkj gSA

mnkgj.k 36  fuEufyf[kr dk lqesyu dhft,&
LraHk I LraHk II

(A) ;fn iQyu 

sin3
, 0

( )

, 0
2

      
    

x
x

xf x
k

x

;fn

;fn

(a) |x|

x = 0 ij larr gS] rks k cjkcj gS
(B) izR;sd larr iQyu vodyuh; gksrk gS (b) lR;
(C) ,d iQyu dk mnkgj.k] tks izR;sd LFkku ij (c) 6

larr gS] ijarq Bhd ,d LFkku ij vodyuh; ugha gS
(D) rRled iQyu] vFkkZr] f (x) = x Rx∀ ∈ ,d (d) vlR;

larr iQyu gS
gy  A → c, B → d,  C → a, D → b

mnkgj.kksa 37 ls 41 rd izR;sd esa fjDr LFkkuksa dks Hkfj,&

mnkgj.k 37  mu fcanqvksa dh la[;k] tgk¡ iQyu f (x) = 
1

log | |x  vlarr gS] ________gSA

gy  fn;k gqvk iQyu x = 0, ± 1 fcanqvksa ij vlarr gSA vr%] vlarrrk osQ fcanqvksa dh ok¡fNr
     la[;k 3 gSA

mnkgj.k 38 ;fn 
1if 1

( )
2if 1

ax x
f x

x x

+ ≥⎧
=⎨ + <⎩

larr gS] rks a _______ osQ cjkcj eku gksuk pkfg,A

gy  a = 2

mnkgj.k 39  x osQ lkis{k log
10

x dk vodyt ________ gSA
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gy  ( )10
1

log e
x

mnkgj.k 40 ;fn 
–1 1

sec
1

x
y

x

⎛ ⎞+
= ⎜ ⎟⎜ ⎟−⎝ ⎠

 + 
–1 –1

sin
1

x

x

⎛ ⎞
⎜ ⎟⎜ ⎟+⎝ ⎠

gS, rks 
dy

dx
 = ______gSA

gy   0

mnkgj.k 41 cos x osQ lkis{k sin x dk vodyt ________ gSA
gy   – cot x

mnkgj.k 42 ls 46 rd izR;sd esa crkb, fd dFku lR; gS ;k vlR; &

mnkgj.k 42  x = a, ij f (x) larrrk osQ fy,\ lim ( )
x a

f x
+→  vkSj –

lim ( )
x a

f x
→  esa ls izR;sd f (a)

osQ cjkcj gksrk gSA
gy   lR;

mnkgj.k 43  y = |x – 1| ,d larr iQyu gSA
gy   lR;

mnkgj.k 44 ,d larr iQyu esa oqQN ,sls fcanq gks ldrs gSa tgk¡ lhekvksa dk vfLrRo u gksaA
gy   vlR;

mnkgj.k 45  |sinx| pj x osQ izR;sd eku osQ fy, ,d vodyuh; iQyu gSA
gy  vlR;

mnkgj.k 46  cos |x| izR;soQ LFkku ij vodyuh; gSA
gy   lR;

5.3 iz'ukoyh

laf{kIr mÙkj (S.A.)

1. iQyu  f (x) = x3 + 2x2 – 1 dks x = 1 ij larrrk dh tk¡p dhft,A

Kkr dhft, fd iz'u 2 ls 10 rd esa fn, iQyuksa esa ls dkSu ls iQyu bafxr fcanqvksa ij larr
;k vlarr gSa%

2. 2x= ij 2

3 5, 2
( )

, 2

      
   

x x
f x

x x

;fn

;fn 3. 0x= ij
2

1 cos2
, 0

( )

5, 0

      
   

x
x

xf x

x

;fn

;fn
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  4. 2x= ij

22 3 2
, 2

( ) 2

5, 2

        
   

x x
x

f x x

x

;fn

;fn

5. x= 4 ij

4
, 4

( ) 2( 4)

0, 4

  
     

   

x
x

f x x

x

;fn

;fn

  6. x = 0 ij 

1
cos , 0

( )

0, 0

     
   

x x
f x x

x

;fn

;fn

  7. x = a ij

1
sin , 0

( )

0,

       
   

x a x
x af x

x a

;fn

;fn

  8. x = 0 ij

1

1
, 0

( )
1

0, 0

 
     

  
   

x

x

e
x

f x
e

x

;fn

;fn

  9. x = 1   ij

2

2

, 0 1
2( )

3
2 3 , 1 2

2

 
      

       

x
x

f x

x x x

;fn

;fn

10. x = 1 ij ( ) 1x x x= + −

iz'u 11 ls 14 rd izR;sd esa k dk og eku Kkr dhft, ftlosQ fy, iQyu bafxr fcanq ij larr gS%
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11.
3 8, 5

5 ( )
2 , 5

x x
x f x

k x

− ≤⎧
= =⎨ >⎩

;fn
ij

;fn
     12.  

22 16
, 2

2 ( ) 4 16

, 2

x

x x
x f x

k x

+⎧ −
≠⎪= = −⎨

⎪ =⎩

;fn
ij

;fn

13.  x = 0 ij 

1 1
, 1 0

( )
2 1

, 0 1
1

    
           

   

kx kx
x

xf x
x

x
x

;fn

;fn

14. x = 0 ij 

1 cos
, 0

sin( )
1

, 0
2

       
    

kx
x

x xf x

x

;fn

;fn

15.    fl¼ dhft, fd 
2 , 0

2( )

0

x
x

x xf x

k x

⎧ ≠⎪ +=⎨
⎪ =⎩

   ls ifjHkkf"kr iQyu f  fcanq x = 0 ij vlarr

jgrk gS] pkgs k dk dksbZ Hkh eku fy;k tk,A
16. a vkSj b osQ eku Kkr dhft, ftlosQ fy;s fn;k gqvk iQyu

4
, 4

4

( ) , 4

4
, 4

4

x
a x

x

f x a b x

x
b x

x

−⎧ + <⎪ −⎪⎪= + =⎨
⎪ −⎪ + >

−⎪⎩

;fn

;fn

;fn

fcanq x = 4 ij larr gSA

17. iQyu f (x) = 
1

2x+  fn;k gSA la;ksftr iQyu y = f (f (x)) esa vlarR; osQ fcanq Kkr dhft,A

18. iQyu 
2

1
( )

2
f t

t t
=

+ −
 dh vlarrrk osQ lHkh fcanq Kkr dhft,] tgk¡ 

1

1
t

x
=

−
 gSA



lkarR; vkSj vodyuh;rk    107

19. n'kkZb, fd iQyu f (x) = sin cosx x+  fcanq x = π ij larr gSA

iz'u 20 ls 22 esa] f  dh vodyuh;rk dh tk¡p dhft, tc fd f  fuEufyf[kr }kjk ifjHkkf"kr
gS&

20. x = 2 ij] f (x) =  
[ ], , 0 2

( 1) , 2 3

   
 

    

x x x

x x x

;fn

;fn

21. x = 0 ij] f (x) =  

2 1
sin , 0

0 , 0

   
 
   

x x
x

x

;fn

;fn

22. x = 2 ij] f (x) =  
1 , 2

5 , 2

   
 

   

x x

x x

;fn

;fn

23. n'kkZb, fd x = 5 ij] f (x) = 5x−  larr gS] ijarq vodyuh; ugha gSA

24. ,d iQyu f : R →  R lHkh x, y ∈R, f (x) ≠  0 osQ fy, lehdj.k f (x +y)=f (x)

f (y) dks larq"V djrk gSA eku yhft, fd ;g iQyu x = 0 ij vodyuh; gS rFkk
f ′ (0) = 2 gSA fl¼ dhft, fd f ′(x) = 2 f (x) gSA

fuEufyf[kr iz'u 25 ls 43 rd izR;sd dks x osQ lkis{k vodfyr dhft,&

25. 2cos2 x 26. 8

8x

x
27. ( )2log x x a+ +

28. ( )5log log log x⎡ ⎤
⎣ ⎦ 29. 2sin cosx x+ 30. 2sin ( )n ax bx c+ +

31. ( )cos tan 1x+ 32. sinx2 + sin2x + sin2(x2)  33.
–1 1

sin
1x

⎛ ⎞
⎜ ⎟⎜ ⎟+⎝ ⎠

34. ( )cos
sin

x
x 35. sinmx . cosnx 36. (x + 1)2 (x + 2)3 (x + 3)4

37.
–1 sin cos

cos ,
4 42

x x
x

+ −π π⎛ ⎞ < <⎜ ⎟
⎝ ⎠

38.
–1 1 cos

tan ,
1 cos 4 4

x
x

x

⎛ ⎞− π π
− < <⎜ ⎟⎜ ⎟+⎝ ⎠

39.
–1tan (sec tan ),

2 2
x x x

π π
+ − < <
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40.
–1 cos sin

tan , tan –1
cos sin 2 2

⎛ ⎞− π π
− < < >⎜ ⎟+⎝ ⎠

a x b x a
x x

b x a x b
rFkk

41.
–1

3

1 1
sec , 0

4 3 2
x

x x

⎛ ⎞
< <⎜ ⎟

−⎝ ⎠
42.

2 3
–1

3 2

3 1 1
tan ,

3 3 3

a x x x

aa ax

           

43.
2 2

–1

2 2

1 1
tan , 1 1, 0

1 1

x x
x x

x x

⎛ ⎞+ + −⎜ ⎟ − < < ≠
⎜ ⎟+ − −⎝ ⎠

iz'u 44 ls 48 rd izkpfyd :i esa fn;s iQyuksa esa ls izR;sd osQ fy, 
dy

dx
Kkr dft, &

44.    x = t + 
1

t
,  y = t – 

1

t
45. x =  eq

1 1
, y e−θ

⎛ ⎞ ⎛ ⎞θ+ = θ−⎜ ⎟ ⎜ ⎟θ θ⎝ ⎠ ⎝ ⎠

46. x = 3cosq – 2cos3q,  y = 3sinq – 2sin3q

47. 2 2

2 2
sin , tan

1 1

t t
x y

t t
= =

+ − 48. 2

1 log 3 2log
,

t t
x y

tt

+ +
= =

49. ;fn x = ecos2t vkSj y = esin2t ] rks fl¼ dhft, fd 
log

log

dy y x

dx x y

−
=  gSA

50. ;fn x = asin2t (1 + cos2t) vkSj y = b cos2t (1–cos2t) rk s n'kk Zb, fd ]

4

dy b
x

dx a

π
= =ij_

51. ;fn x = 3sint – sin 3t vkSj y = 3cost – cos 3t rks t = 
3

π
ij 

dy

dx
 Kkr dhft,A

52.  sinx osQ lkis{k 
sin

x

x
dks vodfyr dhft,A

53. tan–1 x osQ lkis{k  tan–1

21 1x

x

⎛ ⎞+ −⎜ ⎟
⎜ ⎟
⎝ ⎠

 dks vodfyr dhft,] tc x ≠ 0.

iz'u 54 ls 57 rd izR;sd esa 
dy

dx
 Kkr dhft,] tcfd x vkSj y fn;s gq, laca/ ls la;ksftr gaS
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54. sin (xy) + 
x

y  = x2 –  y 55. sec (x + y) = xy

56. tan–1 (x2 + y2) = a 57. (x2 + y2)2 = xy

58. ;fn ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 rks n'kkZb, fd . 1
dy dx

dx dy
=

59. ;fn 
x

yx e=  rks fl¼ dhft, fd log

dy x y

dx x x

−
=

60. ;fn 
x y xy e −=  rks fl¼ dhft, fd 

( )2
1 log

log

ydy

dx y

+
=

61. ;fn 
(cos ).....(cos )(cos )

xxy x
∞

= rks fl¼ dhft, fd 
2 tan

log cos 1

dy y x

dx y x
=

−

62. ;fn x sin (a + y) + sin a cos (a + y) = 0 rks fl¼ dhft, fd
2sin ( )

sin

dy a y

dx a

+
=

63. ;fn 21 x− + 21 y− = a (x – y) rks fl¼ dhft, fd 
2

2

1

1

dy y

dx x

−
=

−

64. ;fn y = tan–1x rks osQoy  y osQ inksa esa 
2

2

d y

dx
 Kkr dhft,A

iz'u 65 ls 69 rd fn;s iQyuksa esa ls izR;sd osQ fy, jksys osQ izes; dk lR;kiu dhft,&

65. [0, 1] esa f (x) = x (x – 1)2            66.  0,
2

π⎡ ⎤
⎢ ⎥⎣ ⎦

esa f (x) = sin4x + cos4x

67. [–1, 1] esa f (x) = log (x2 + 2) – log3       68.   [–3, 0] esa f (x) = x (x + 3)e–x/2

69. [– 2, 2] esa f (x) = 24 x−

70.

2 1, 0 1
( )

3 , 1 2

x x
f x

x x

⎧ + ≤ ≤⎪=⎨
− ≤ ≤⎪⎩

;fn

;fn   }kjk fn, tkus okys iQyu ij jksys osQ izes; dh

vuqiz;ksxrk ij ppkZ dhft,A
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71. [0, 2p] esa oØ y = (cosx – 1) ij mu fcanqvksa dks Kkr dhft,] tgk¡ Li'kZ js[kk x-v{k osQ

lekarj gSA

72. jksys osQ izes; dk iz;ksx djrs gq, oØ y = x (x – 4), x Î [0, 4] ij og fcanq Kkr dhft,

tgk¡ Li'kZ js[kk x-v{k osQ lekarj gSA

iz'u 73 ls 76 rd fn;s gq, iQyuksa esa ls izR;sd osQ fy, ekè;eku izes; dk lR;kiu dhft,&

73. [1, 4] esa f (x) = 
1

4 1x− 74.  [0, 1] esa f (x) = x3 – 2x2 – x + 3

75. [0, p] esa f (x) = sinx – sin2x 76.  [1, 5] esa f (x) = 225 x−

77. oØ y = (x – 3)2 ij ,d ,slk fcanq Kkr dhft,] ftl ij Li'kZ js[kk (3, 0) vkSj (4, 1)

fcanqvksa dks feykus okyh thok osQ lekarj gksA

78. ekè; eku izes; dk iz;ksx djrs gq,] fl¼ dhft, fd oØ y = 2x2 – 5x + 3 ij ,d ,slk

fcanq gS tks A(1, 0) vkSj B (2, 1) fcanqvksa osQ chp fLFkr gS rFkk ml ij [khaph x;h Li'kZ js[kk

thok AB osQ lekarj gSA lkFk gh] og fcanq Hkh Kkr dhft,A

nh?kZ mÙkjh; (L.A.)

79. p vkSj q osQ ,sls eku Kkr dhft, fd iQyu

                    

2 3 , 1
( )

2, 1

x x p x
f x

qx x

⎧ + + ≤⎪=⎨
+ >⎪⎩

;fn

;fn

fcanq  x = 1 ij vodyuh; gksA

80. ;fn xm.yn = (x + y)m+n gS rks fl¼ dhft, fd

(i)    
dy y

dx x
=  vkSj        (ii)   

2

2
0

d y

dx
=

81. ;fn x = sint vkSj y = sin pt gS rks fl¼ dhft, fd(1–x2)
2

2

d y

dx
 – x 

2 0
dy

p y
dx

+ = gSA

82. ;fn y = xtanx + 
2 1

2

x +
gS] rks 

dy

dx
 Kkr dhft,A

oLrqfu"B iz'u
iz'u la[;k 83 ls  96 rd izR;sd esa ls fn;s gq, pkjksa fodYiksa esa ls lgh fodYi pqfu,&
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83. ;fn f (x) = 2x vkSj g (x) = 
2

1
2

x
+ gS rks fuEufyf[kr esa ls dkSu & lk iQyu vlarr gks

ldrk gS\

(A)   f (x) + g (x)        (B)   f (x) – g (x)      (C)   f (x) . g (x) (D) 
( )

( )

g x

f x

84. iQyu f (x) =  
2

3

4

4

x

x x

−
−

(A) osQoy ,d fcanq ij vlarr gS      (B)  Bhd nks fcanqvksa ij vlarr gS

(C) Bhd rhu fcanqvksa ij vlarr gS    (D)  buesa ls dksbZ ugha

85. fcanqvksa dk og leqPp;] tgk¡ f (x) = 2 1x−   sin x ls fn;s tkuk okyk iQyu f  vodyuh;

gS] fuEufyf[kr gS

(A) R (B) R – 
1

2
⎧ ⎫
⎨ ⎬
⎩ ⎭

    (C)  (0, )∞         (D)  buesa ls dksbZ ugha

86. iQyu f (x) = cot x fuEufyf[kr leqPp; ij vlarr gS

(A) { }:x n n= π ∈Z (B) { }2 :x n n= π ∈Z

(C) ( )2 1 ;
2

x n n
π⎧ ⎫= + ∈⎨ ⎬

⎩ ⎭
Z (D) ;

2

n
x n

π⎧ ⎫= ∈⎨ ⎬
⎩ ⎭

Z

87. iQyu f (x) = xe

(A) izR;sd LFkku ij larr gS] ijarq x = 0 ij vodyuh; ugha gS

(B) izR;sd LFkku ij larr vkSj vodyuh; gS

(C) x = 0 ij larr ugha gS

(D) buesa ls dksbZ ugha

88. ;fn f (x) = 2 1
sinx

x
 ] tgk¡ x ≠ 0 rks x = 0 ij iQyu f  dk eku fuEufyf[kr gksxk ;fn

;g iQyu x = 0 larr gS
(A) 0 (B)  – 1 (C) 1             (D)buesa ls dksbZ ugha
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89. ;fn 
1 ,

2 ( ) = 

sin ,
2

mx x
f x

x n x

π⎧ + ≤⎪⎪
⎨ π⎪ + >
⎪⎩

;fn

;fn
 fcanq x = 

2

π
 ij larr gS rks

(A)   m = 1, n = 0              (B)   m = 
2

nπ
+ 1 (C)    n = 

2

mπ
 (D) m = n = 

2

π

90. eku yhft, f (x) = |sin x| gS] rc
(A) f  izR;sd LFkku ij vodyuh; gS
(B) f  izR;sd LFkku ij larr gS] ijarq x = nπ, n ∈ Z ij vodyuh; ugha gS

(C) f  izR;sd LFkku ij larr gS ijarq x = (2n + 1) 
2

π
, n ∈ Z ij vodyuh; ugha gS

(D) buesa ls dksbZ ugha

91. ;fn y = log 
2

2

1

1

x

x

⎛ ⎞−
⎜ ⎟
+⎝ ⎠

 rks 
dy

dx
 cjkcj gS

(A)
3

4

4

1

x

x− (B) 4

4

1

x

x

−
− (C) 4

1

4 x− (D)
3

4

4

1

x

x

−
−

92.    ;fn y = sin x y+  gS] rks 
dy

dx
 cjkcj gS

(A)
cos

2 1

x

y− (B)
cos

1 2

x

y− (C)
sin

1 2

x

y− (D)
sin

2 1

x

y−

93. cos–1x osQ lkis{k cos–1 (2x2 – 1) dk vodyt gS

(A) 2 (B) 2

1

2 1 x

−

− (C)
2

x (D) 1 – x2

94. ;fn x = t2 vkSj y = t3 gS] rks 
2

2

d y

dx
 gS

(A)
3

2 (B)
3

4t (C)
3

2t (D)
3

2t
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95. varjky [0, 3 ] esa iQyu f (x) = x3 – 3x osQ fy,] jksys osQ izes; esa c dk eku gS

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

2 (D)   
1

3

96. iQyu f (x) = x + 
1

x
, x ∈ [1, 3] osQ fy,] ekè; eku izes; esa c dk eku gS

(A) 1 (B)  3               (C)  2                (D) buesa ls dksbZ ugha

iz'u la[;k 97 ls 101 rd izR;sd esa fjDr LFkkuksa dks Hkfj,&

  97. ,d ,sls iQyu dk mnkgj.k tks lHkh LFkkuksa ij larr gS] ijarq Bhd nks fcanqvksa ij vodyuh;
jgus esa vleFkZ jgrk gS __________ gSA

  98. x3 osQ lkis{k x2 vodyt _________gSA

  99. ;fn f (x) = |cosx| rks  f ′
4

   
     = _______

100. ;fn f (x) = |cosx – sinx | gS rks f ′
3

   
     = _______

101. oØ 1x y  osQ fy,] 
1 1

,
4 4

⎛ ⎞
⎜ ⎟
⎝ ⎠

 ij 
dy

dx
  __________

iz'u la[;k 102 ls 106 rd izR;sd esa fn, gq, dFku osQ fy, crkb, fd ;g lR; gS ;k vlR;&

102. [0, 2] esa iQyu f (x) = |x – 1| osQ fy,] jksys dk izes; iz;qDr gSA

103. ;fn  f  vius izk¡r D ij larr gS] rks | f | Hkh D ij larr gksxkA

104. nks larr iQyuksa dk la;kstu ,d larr iQyu gksrk gSA

105. f=kdks.kferh; ,oa f=kdks.kferh; O;qRØe iQyu vius&vius izk¡rksa esa vodyuh; gksrs gSaA

106. ;fn  f . g  fcanq x = a ij larr gS] rks  f  vkSj g fcanq x = a ij i`Fkd&i`Fkd :i ls larr
gksrs gSaA


