
13.1 lexz voyksdu (Overview)

13.1.1  ,d iQyu dh lhek (Limit of a Function)

ekuk f, varjky I esa ifjHkkf"kr ,d iQyu gSA ge varjky I osQ fdlh fcUnq a ij iQyu f  dh lhek
dh voèkkj.kk dk vè;;u djsaxsA

ge dgrs gSa fd –
lim ( )
x a

f x
→

, x = a ij f(x) dk visf{kr eku gS] ftlus a osQ ckb± vksj fudV

ekuksa osQ fy,  f  osQ eku fn, gSaA og eku a ij  f  dh ck,¡ i{k dh lhek dgykrh gSA

ge dgrs gSa fd lim ( )
x a

f x
+→

, x = a ij f(x) dk visf{kr eku gS ftlus a osQ nkb± vksj fudV

ekuksa osQ fy, f  osQ eku fn;s gSaA ;g eku a ij f  dh nk,¡ i{k dh lhek dgykrh gSA
;fn nk,¡ vkSj ck,¡ i{k dh lhek,¡ laikrh gksa rks ge bl mHk;fu"B eku dks x = a ij f(x) dh lhek

dgrs gSa vkSj bls lim ( )
x a

f x
→

ls fufnZ"V djrs gSaA

lhekvkssa osQ xq.kèkeZ (Some properties of limits)

eku yhft, fd  f  vkSj g nks ,sls iQyu gSa fd lim ( )
x a

f x
→

 vkSj lim ( )
x a

g x
→

 nksuksa dk vfLrRo gSA rc

(i) lim [ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
→ → →

+ = +

(ii) lim [ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
→ → →

− = −

(iii) izR;sd okLrfod la[;k α osQ fy,

lim ( )( ) lim ( )
x a x a

f x f x
→ →

α = α

(iv) lim [ ( ) ( )] [lim ( ) lim ( )]
x a x a x a

f x g x f x g x
→ → →

=

lim ( )( )
lim

( ) lim ( )

x a

x a

x a

f xf x

g x g x

→

→

→

= , fn;k gqvk gS g (x) ≠  0

cgqinksa ,oa ifjes; iQyuksaa dh lhek,a ;fn f ,d cgqinh iQyu gS] rks lim ( )
x a

f x
→

 dk vfLrRo gksrk gS vkSj

lim ( ) ( )
x a

f x f a
→

=  ls izkIr gksrh gSA

vè;k; 13

lhek vkSj vodyt
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226    iz'u izn£'kdk

,d egRoiw.kZ lhek

,d egRoiw.kZ cgqr mi;ksxh lhek uhps nh gqbZ gS%

1
lim

n n
n

x a

x a
na

x a

−

→

−
=

−

fVIi.kh%  ;fn ‘a’ èkukRed gS] rks mijksDr O;atd lHkh ifjes; la[;kvksa n osQ fy, izekf.kr g SA

f=kdks.kferh; iQyuksa dh lhek,a

f=kdks.kferh; iQyuksa dh lhekvksa dk eku Kkr djus osQ fy, ge fuEufyf[kr lhekvksa dk mi;ksx
djsaxs%

(i)
0

sin
lim
x

x

x→
 = 1 (ii)

0
lim cos 1
x

x
→

= (iii)
0

lim sin 0
x

x
→

=

13.1.2  vodyt (Derivatives):  dYiuk dhft,  f ,d okLrfod ekuh; iQyu gS] rks

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −
... (1)

vodyt dgykrk gS ;fn (1) osQ nkb± rjiQ dh lhek vfLrRo esa gSA

iQyuksa osQ vodyt dk chtxf.kr (Algebra of derivative of functions)  D;ksafd
vodyt dh ;FkkFkZ ifjHkk"kk esa lhek fu'p; gh lhèks :i esa lfEefyr gSA ge vodyt osQ
fu;eksa dks fudVrk ls lhek osQ fu;eksa osQ vuqxeu dh vk'kk djrs gSa tSlk fd uhps fn;k gqvk gS%

eku yhft, f vkSj g nks ,sls iQyu gSa fd muosQ mHk;fu"B izkar esa muosQ vodyt ifjHkkf"kr gSaA rc

(i) nks iQyuksa osQ ;ksx dk vodyt mu iQyuksa osQ vodytksa dk ;ksx gSA

[ ]( ) ( )
d

f x g x
dx

+  = ( ) ( )
d d

f x g x
dx dx

+

(ii) nks iQyuksa osQ varj dk vodyt muosQ vodytksa dk vUrj gSA

[ ]( ) ( )
d

f x g x
dx

−  = ( ) ( )
d d

f x g x
dx dx

−

(iii) nks iQyuksa osQ xq.ku dk vodyt fuEufyf[kr xq.ku fu;e ls izkIr gksrk gS%

[ ]( ) ( )
d

f x g x
dx

⋅  = ( ) ( ) ( ) ( )
d d

f x g x f x g x
dx dx

    
⋅ + ⋅    

    

bldks Leibnitz osQ nks iQyuksa osQ xq.ku osQ fu;e ls lEcUèk tksM+k tkrk gSA
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lhek vkSj vodyt    227

(iv) nks iQyuksa osQ HkkxiQy dk vodyt fuEufyf[kr HkkxiQyfu;e ls izkIr gksrk gS (tgka dgha
gj dk iQyu 'kwU; ugha gS)

( )

( )

d f x

dx g x

  
  
  

 =
( )2

( ) ( ) ( ) ( )

( )

d d
f x g x f x g x

dx dx

g x

    
⋅ − ⋅        

13.2  gy fd, gq, mnkgj.k

y?kq mÙkjh; iz'u

mnkgj.k 1  eku Kkr dhft,%  
3 22

1 2(2 3)
lim

2 3 2x

x

x x x x→

−  
−

  − − +  

gy  ge ikrs gSa

3 22

1 2(2 3)
lim

2 3 2x

x

x x x x→

−  
−

  − − +  
 =

2

1 2(2 3)
lim

2 ( 1) ( 2)x

x

x x x x→

−  
−

  − − −  

=
2

( 1) 2 (2 3)
lim

( 1) ( 2)x

x x x

x x x→

− − −  

  − −  

=

2

2

5 6
lim

( 1) ( 2)x

x x

x x x→

  − +
  

− −  

=
2

( 2) ( 3)
lim

( 1) ( 2)x

x x

x x x→

− −  

  − −  
 [x – 2 ≠ 0]

=
2

3 1
lim

( 1) 2x

x

x x→

− −  
=

  −  

mnkjg.k 2  eku Kkr dhft,% 
0

2 2
lim
x

x

x→

+ −

gy  y = 2 + x izfrLFkkfir dhft, rkfd tc x → 0, y → 2

blfy,          
0

2 2
lim
x

x

x→

+ −
 =

1 1

2 2

2

2
lim

2y

y

y→

−

−
 =

1 1
1

2 2
1 1 1

(2) 2
2 2 2 2

− −

= ⋅ =
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228    iz'u izn£'kdk

mnkgj.k 3 ;fn 
3

3
lim 108

3

n n

x

x

x→

−
=

−
, rks èkukRed iw.kk±d n Kkr dhft,A

gy  gesa izkIr gS

3

3
lim

3

n n

x

x

x→

−

−
 = n(3)n – 1

blfy, n(3)n – 1 = 108 = 4 (27) = 4(3)4 – 1

rqyukRed n`f"V ls ge n = 4 izkIr djrs gSaA

mnkgj.k 4  eku Kkr dhft,% 
2

lim (sec tan )
x

x x
π

→

−

gy  y = 
2

x
π

−  izfrLFkkfir dhft, rkfd tc  y → 0, x → 
2

π

2

lim (sec tan )
x

x x
π

→

−  =
0

lim [sec( ) tan ( )]
2 2y

y y
→

π π
− − −

=
0

lim (cosec cot )
y

y y
→

−

=
0

1 cos
lim

sin siny

y

y y→

  
−  

  

=
0

1 cos
lim

siny

y

y→

−  
  
  

=   

2

0

2 sin
2lim

2sin cos
2 2

y

y

y y→

2 1 cos
since , sin

2 2

sin 2sin cos
2 2

y y

y y
y

−  
=

  

  

  =
  

=
0

2

lim tan
2y

y

→

 = 0
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mnkgj.k 5  eku Kkr dhft,%  
0

sin (2 ) sin(2 )
lim
x

x x

x→

+ − −

gy  (i) ge ikrs gSa

0

sin (2 ) sin(2 )
lim
x

x x

x→

+ − −
 =  

0

(2 2 ) (2 2 )
2cos sin

2 2lim
x

x x x x

x→

+ + − + − +

=
0

2cos 2 sin
lim
x

x

x→

= 2 cos 2 
0

sin
lim 2cos 2
x

x

x→
=  

0

sin
as lim 1

x

x

x→

  
=  

  

mnkgj.k 6 izFke fl¼kar dh lgk;rk ls f (x) = ax + b dk vodyt Kkr dhft, tgk¡ a rFkk b

'kwU;srj vpj gSaA

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

( ) ( )
lim
h

a x h b ax b

h→

+ + − +
 = 

0
lim
h

bh

h→
 = b

mnkgj.k 7 izFke fl¼kUr dh lgk;rk ls f (x) = ax2 + bx + c dk vodyt Kkr dhft, tgk¡]
a, b, c 'kwU;sÙkj vpj gSaA

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=

2 2

0

( ) ( )
lim
h

a x h b x h c ax bx c

h→

+ + + + − − −

= 

2

0

2
lim
h

bh ah axh

h→

+ +
 =

0
lim
h→

 ah + 2ax + b = b + 2ax
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230    iz'u izn£'kdk

mnkgj.k 8 izFke fl¼kar dh lgk;rk ls f (x) = x3 dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=

3 3

0

( )
lim
h

x h x

h→

+ −

=

3 3 3

0

3 ( )
lim
h

x h xh x h x

h→

+ + + −

=
0

lim
h→

(h2 + 3x (x + h)) = 3x2

mnkgj.k 9 izFke fl¼kar dh lgk;rk ls  f (x) = 
1

x
 dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

1 1 1
lim
h h x h x→

  
−  +  

=
0

lim
( )h

h

h x h x→

−

+
 = 2

1−

x
.

mnkgj.k 10 izFke fl¼kar ls]  f (x) = sin x dk vodyt Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj

f ′(x) =
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

sin ( ) sin
lim
h

x h x

h→

+ −

=
0

2
2cos sin

2 2
lim

2
2

h

x h h

h→

+  
  
  

⋅
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=
0 0

sin
(2 ) 2lim cos lim

2

2

h h

h

x h

h→ →

+
⋅

= cos x.1 = cos x

mnkgj.k 11 izFke fl¼kar ls f (x) = xn dk vodyt Kkr dhft, tgk¡ n ,d èkukRed iw.kk±d gSA

gy  ifjHkk"kk osQ vuqlkj]

f ′(x) =
( ) ( )f x h f x

h

+ −

=
( )

n nx h x

h

+ −

f}in izes; osQ mi;ksx ls gesa (x + h)n = nC
0
 xn + nC

1
 xn – 1 h + ... + nC

n

 hn ] izkIr gSA

vr% f ′(x) = 0

( )
lim

n n

h

x h x

h→

+ −

=

1 1

0

( ... ]
lim

n n

h

h nx h

h

− −

→

+ +
 = nxn – 1.

mnkgj.k 12  2x4 + x dk vodyt Kkr dhft,A

gy  eku yhft, y = 2x4 + x

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij] ge ikrs gSa%

dy

dx
 =

4
(2 ) ( )

d d
x x

dx dx
+

= 2 × 4x4 – 1 + 1x0

= 8x3 + 1

blfy, 4
(2 )

d
x x

dx
+  = 8x3 + 1.
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mnkgj.k 13  x2 cosx dk vodyt Kkr dhft,

gy  eku yhft, y = x2 cosx

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij] ge ikrs gSa

dy

dx
 =

2
( cos )

d
x x

dx

=
2 2

(cos ) cos ( )
d d

x x x x
dx dx

+

= x2 (– sinx) + cosx (2x)

= 2x cosx – x2 sinx

nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k 14  eku Kkr dhft,% 
2

2

6

2sin sin 1
lim

2sin 3sin 1x

x x

x xπ
→

+ −

− +

gy  è;ku nhft,%
2 sin2 x + sin x – 1 = (2 sin x – 1) (sin x + 1)

2 sin2 x – 3 sin x + 1 = (2 sin x – 1) (sin x – 1)

blfy,]
2

2

6

2sin sin 1
lim

2sin 3sin 1x

x x

x xπ
→

+ −

− +
 =

6

(2sin 1) (sin 1)
lim

(2sin 1) (sin 1)x

x x

x xπ
→

− +

− −

=

6

sin 1
lim

sin 1x

x

xπ
→

+

−
(as 2 sin x – 1 ≠ 0)

=

1 sin
6

sin 1
6

π
+

π
−

 = –3
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mnkgj.k 15  eku Kkr dhft, 
3

0

tan sin
lim

sinx

x x

x→

−

gy  gesa izkIr gS

3
0

tan sin
lim

sinx

x x

x→

−
 = 3

0

1
sin 1

cos
lim

sinx

x
x

x→

  
−  

  

=
2

0

1 cos
lim

cos sinx

x

x x→

−

=

2

0 2 2

2sin
2lim

cos 4sin cos
2 2

x

x

x x
x

→   
⋅  

  

 = 
1

2
.

mnkgj.k 16  eku Kkr dhft,% 
2 3

lim
3 2x a

a x x

a x x→

+ −

+ −

gy  ge ikrs gSa 
2 3

lim
3 2x a

a x x

a x x→

+ −

+ −

=
2 3 2 3

lim
3 2 2 3x a

a x x a x x

a x x a x x→

+ − + +
×

+ − + +

=
( ) ( )

2 3
lim

3 2 2 3x a

a x x

a x x a x x→

+ −

+ − + +

= 
( )

( ) ( ) ( )
( ) 3 2

lim
2 3 3 2 3 2x a

a x a x x

a x x a x x a x x→

− + +

+ + + − + +

=
( ) ( )

( ) 3 2
lim

2 3 3 4x a

a x a x x

a x x a x x→

  − + +  

+ + + −

=
4

3 2 3

a

a×
 = 

2 2 3

93 3
= .
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mnkgj.k 17  eku Kkr dhft,% 
0

cos cos
lim

cos 1x

ax bx

cx→

−

−

gy  ge ikrs gSa% 
2

0

( ) ( )
2sin sin

2 2
lim

sin
2

2

x

a b a b x
x

cx→

+ −  
  
  

=

2

2
0 2

( ) ( )
2sin sin

2 2lim

sin
2

x

a b x a b x

x

cxx→

+ −
⋅

⋅

= 

2

2

0 2

4( ) ( )
sin sin

22 2lim
( ) 2( ) 2

sin
2 22

x

cxa b x a b x

c
a b x cxa b x

a ba b

→

  + −
×  

  
⋅ ⋅

−+   ⋅⋅   −+  

= 2

4

2 2

a b a b

c

+ −  
× ×  

  
 = 

2 2

2

a b

c

−

mnkgj.k 18  eku Kkr dhft,% 
2 2

0

( ) sin ( ) sin
lim
h

a h a h a a

h→

+ + −

gy  gesa izkIr gS 
2 2

0

( ) sin ( ) sin
lim
h

a h a h a a

h→

+ + −

= 

2 2 2

0

( 2 ) [sin cos cos sin ] sin
lim
h

a h ah a h a h a a

h→

+ + + −

       = 

2 2

0

sin (cos 1) cos sin
lim [
h

a a h a a h

h h→

−
+ ( 2 ) (sin cos cos sin )]h a a h a h+ + +

=

2 2
2

20 0 0

sin ( 2sin )
cos sin2lim lim lim ( 2 ) sin ( )

2

2

h h h

h
a a

h a a h
h a a h

hh→ → →

  
−

  
⋅ + + + +  
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= a2 sin a × 0 + a2 cos a (1) + 2a sin a

= a2 cos a + 2a sin a.

mnkgj.k 19 izFke fl¼kar ls  f (x) = tan (ax + b), dk vodyt Kkr dhft,A

gy  ge ikrs gSa  f ′(x) = 
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
( )

0

tan ( ) tan ( )
lim
h

a x h b ax b

h→

+ + − +

=
0

sin ( ) sin ( )

cos ( ) cos ( )
lim
h

ax ah b ax b

ax ah b ax b

h→

+ + +
−

+ + +

=
0

sin ( ) cos ( ) sin ( ) cos ( )
lim

cos ( ) cos ( )h

ax ah b ax b ax b ax ah b

h ax b ax ah b→

+ + + − + + +

+ + +

=
0

sin ( )
lim

cos ( ) cos ( )h

a ah

a h ax b ax ah b→ ⋅ + + +

=
0 0

sin
lim lim

cos ( ) cos ( )h ah

a ah

ax b ax ah b ah→ →+ + +
 [as h → 0 ah → 0]

= 2
cos ( )

a

ax b+
 = a sec2 (ax + b).

mnkgj.k 20 ( ) sinf x x= , dk vodyt izFke fl¼kar dh lgk;rk ls Kkr dhft,A

gy  ifjHkk"kk osQ vuqlkj]

f ′(x) = 
0

( ) ( )
lim
h

f x h f x

h→

+ −

=
0

sin ( ) sin
lim
h

x h x

h→

+ −

=
( ) ( )

( )0

sin ( ) sin sin ( ) sin
lim

sin ( ) sinh

x h x x h x

h x h x→

+ − + +

+ +
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= ( )0

sin ( ) sin
lim

sin ( ) sinh

x h x

h x h x→

+ −

+ +

=

( )0

2
2 cos sin

2 2
lim

2 sin ( ) sin
2

h

x h h

h
x h x

→

+  
  
  

⋅ + +

=
cos

2 sin

x

x
  = 

1
cot sin

2
x x

mnkgj.k 21 
cos

1 sin

x

x+
 dk vodyt Kkr dhft,A

gy  eku yhft,  y = 
cos

1 sin

x

x+

nksuksa i{kksa dk x osQ lkis{k vodyu djus ij ge ikrs gSa%

dy

dx
 =

cos

1 sin

d x

dx x

  
  

+  

   =
2

(1 sin ) (cos ) cos (1 sin )

(1 sin )

d d
x x x x

dx dx

x

+ − +

+

= 2

(1 sin ) ( sin ) cos (cos )

(1 sin )

x x x x

x

+ − −

+

=

2 2

2

sin sin cos

(1 sin )

x x x

x

− − −

+

= 2

(1 sin )

(1 sin )

x

x

− +

+
 = 

1

1 sin x

−

+
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oLrqfu"B iz'u

mnkgj.k la[;k 22 ls 28 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u
dhft, (M.C.Q.)

mnkgj.k 22  
0

sin
lim

(1 cos )x

x

x x→ +
 dk eku gS%

(A) 0 (B)
1

2
(C) 1 (D) –1

gy  lgh mÙkj (B) gSA

0

sin
lim

(1 cos )x

x

x x→ +
 =

0 2

2sin cos
2 2lim

2cos
2

x

x x

x
x

→   
  
  

=
0

tan
1 2lim
2

2

x

x

x→
 = 

1

2

mnkjg.k 23  

2

1 sin
lim

cosx

x

xπ
→

−
 dk eku gS%

(A) 0 (B) –1 (C) 1 (D) vfLrRoghu gSA

gy  lgh mÙkj (A) gSA D;ksafd

2

1 sin
lim

cosx

x

xπ
→

−
 =

0

1 sin
2

lim
2

cos
2

y

y

x

y
→

  π  
− −      π  

− =    
  π    −  

      

yus  s ij

                         =
0

1 cos
lim

siny

y

y→

−
 = 

2

0

2sin
2lim

2sin cos
2 2

y

y

y y→  =  
0

lim tan
2y

y

→
 = 0
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mnkgj.k 24  
0

| |
lim
x

x

x→
 cjkcj gS%

(A) 1 (B) –1 (C) 0 (D) vfLrRoghu gS

gy  lgh mÙkj (D) gSA

D;ksafd R.H.S =
0

| |
lim 1
x

x x

x x+→
= =

,oa L.H.S =
–

0

| |
lim 1
x

x x

x x→

−
= = −

mnkgj.k 25  
1

lim [ 1]
x

x
→

− , dk eku fuEufyf[kr esa ls dkSu&lk gS\ tgk¡  [.] egÙke iw.kk±d iQyu gSA

(A) 1 (B) 2 (C) 0 (D) does not exists

gy  lgh mÙkj (D) gSA

D;ksafd R.H.S =
1

lim [ 1] 0
x

x
+→

− =

,oa L.H.S =
1

lim [ 1] –1
x

x
−→

− =

mnkgj.k 26  
0

1
lim sin
x

x
x→

 dk eku gS%

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

2
(D) vfLrRoghu gS

gy  lgh mÙkj (A) gSA

D;ksafd 
0

lim 0
x

x
→

=  ,oa –1 ≤ 
1

sin
x

 ≤ 1 (lSaMfop izes; osQ vuqlkj)

0

1
lim sin
x

x
x→

 = 0

mnkgj.k 27  2

1 2 3 ...
lim
n

n

n→∞

+ + + +
,  n ∈ N

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

2
(D)

1

4
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gy  lgh mÙkj (C) gSA D;ksafd 2

1 2 3 ...
lim
x

n

n→∞

+ + + +

= 2

( 1)
lim

2n

n n

n→∞

+
 =

1 1 1
lim 1

2 2x n→∞

  
+ =  

  

mnkgj.k 28  ;fn f(x) = x sinx, rks 
2

f
π  

  
  

′  dk eku gS%

(A) 0 (B) 1 (C) –1 (D)
1

2

gy  lgh mÙkj (B) gSA D;ksafd  f ′ (x) = x cosx + sinx

blfy,
2

f
π  

′   
  

 = cos sin 1
2 2 2

π π π
+ =

13.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

eku Kkr dhft,%

1.

2

3

9
lim

3x

x

x→

−

−
2.

2

1

2

4 1
lim

2 1x

x

x→

−

− 3.
0

lim
h

x h x

h→

+ −

4.

1 1

3 3

0

( 2) 2
lim
x

x

x→

+ −
5.

6

2
0

(1 ) 1
lim

(1 ) 1x

x

x→

+ −

+ −
6.

5 5

2 2(2 ) ( 2)
lim
x a

x a

x a→

+ − +

−

7.

4

1
lim

1x

x x

x→

−

−
8.

2

2

4
lim

3 2 2x

x

x x→

−

− − +

9.

4

2
2

4
lim

3 2 8x

x

x x→

−

+ −
10.

7 5

3 2
1

2 1
lim

3 2x

x x

x x→

− +

− +
11.

3 3

2
0

1 1
lim
x

x x

x→

+ − −

12.

3

5
3

27
lim

243x

x

x→−

+

+
13.

2

21

2

8 3 4 1
lim

2 1 4 1x

x x

x x→

  − +
−  − −  
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14. Find ‘n’, if 
2

2
lim 80

2

n n

x

x

x→

−
=

−
, n ∈ N 15.

0

sin 3
lim

sin 7x

x

x→

16.

2

2
0

sin 2
lim

sin 4x

x

x→
17. 2

0

1 cos2
lim
x

x

x→

−
18. 3

0

2sin sin 2
lim
x

x x

x→

−

19.
0

1 cos
lim

1 cosx

mx

nx→

−

− 20.
3

1 cos6
lim

2
3

x

x

x
π

→

−

π  
−  

  

21.
4

sin cos
lim

4
x

x x

x
π

→

−

π
−

22.

6

3 sin cos
lim

6
x

x x

x
π

→

−

π
−

23.
0

sin 2 3
lim

2 tan 3x

x x

x x→

+

+ 24.
sin sin

lim
x a

x a

x a→

−

−

25.

2

6

cot 3
lim

cosec 2x

x

xπ
→

−

−
26. 2

0

2 1 cos
lim

sinx

x

x→

− +

27.
0

sin 2sin 3 sin 5
lim
x

x x x

x→

− +

28. ;fn 

4 3 3

2 2
1

1
lim lim

1x x k

x x k

x x k→ →

− −
=

− −
 rks k dk eku Kkr dhft,A

iz'u la[;k 29 ls 42 rd izR;sd iQyu dk x osQ lkis{k vodyu dhft,A

29.
4 3 2

1x x x

x

+ + +
30.

3
1

x
x

  
+  

  
31. (3x + 5) (1 + tanx)

32. (sec x – 1) (sec x + 1) 33. 2

3 4

5 7 9

x

x x

+

− +
34.

5
cos

sin

x x

x

−

35.

2
cos

4

sin

x

x

π

 36. (ax2 + cotx) (p + q cosx)
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37.
sin

cos

a b x

c d x

+

+
38. (sin x + cosx)2 39. (2x – 7)2 (3x + 5)3

40. x2 sinx + cos2x 41. sin3x cos3x 42. 2

1

ax bx c+ +

nh?kZ mÙkjh; iz'u (L.A.)

iz'u la[;k 43 ls 46 rd izR;sd iQyu dk izFke fl¼kar dh lgk;rk ls x osQ lkis{k vodyu dhft,&

43. cos (x2 + 1) 44.
ax b

cx d

+

+ 45.
2

3x
       46.  x cosx

iz'u la[;k 47 ls 53 rd izR;sd lhek dk eku Kkr dhft,&

47.
0

( ) sec( ) sec
lim
y

x y x y x x

y→

+ + −

48.
0

(sin( ) sin( ) sin 2 )
lim

cos 2 cos 2x

x x x
x

x x→

α + β + α − β + α
⋅

β − α

49.

3

4

tan tan
lim

cos
4

x

x x

x
π

→

−

π  
+  

  

50.

1 sin
2lim

cos cos sin
2 4 4

x

x

x x x→π

−

  
−  

  

51. n'kkZb, fd  
4

| 4 |
lim

4x

x

x→

−

−
 vfLrRoghu gSA

52. eku yhft,  f (x) = 

cos

2 2

3
2

k x
x

x

x

π 
≠

 π − 
 

π =
  

tc

tc
 vkSj ;fn 

2

lim ( ) ( )
2x

f x f
π

→

π
= , rks k dk

eku Kkr dhft,A

53. eku yhft,  f (x) = 
2

2 –1

1

x x

cx x

+ ≤ 
 

> − 

 , vkSj ;fn 
–1

lim ( )
x

f x
→

 vfLrRo esa gS rks 'c' dk eku

Kkr dhft,A
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oLrqfu"B iz'u
iz'u la[;k 54 ls 76 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,
(M.C.Q).

54.
sin

lim
x

x

x→π − π
 dk eku gS%

(A) 1 (B) 2 (C) –1 (D) –2

55.

2

0

cos
lim

1 cosx

x x

x→ −
 dk eku gS%

(A) 2 (B)
3

2
(C)

3

2

−
(D) 1

56.
0

(1 ) 1
lim

n

x

x

x→

+ −
 dk eku gS%

(A) n (B) 1 (C) –n (D) 0

57.
1

1
lim

1

m

nx

x

x→

−

−
 dk eku gS%

(A) 1 (B)
m

n
(C)

m

n
− (D)

2

2

m

n

58.
0

1 cos4
lim

1 cos6x→

− θ

− θ
 dk eku gS%

(A)
4

9
(B)

1

2
(C)

1

2

−
(D) –1

59.
0

cosec cot
lim
x

x x

x→

−
 dk eku gS%

(A)
1

2

−
(B) 1 (C)

1

2
(D) 1

60.
0

sin
lim

1 1x

x

x x→ + − −
 dk eku gS%

(A) 2 (B) 0 (C) 1 (D) –1
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61.

2

4

sec 2
lim

tan 1x

x

xπ
→

−

−
 dk eku gS%

(A) 3 (B) 1 (C) 0 (D) 2

62.
( ) ( )

2
1

1 2 3
lim

2 3x

x x

x x→

− −

+ −
 cjkcj gS%

(A)
1

10
(B)

1

10

−
(C) 1 (D) buesa ls dksbZ ugha

63. ;fn f (x) = 

sin[ ]
, [ ] 0

[ ]

0 ,[ ] 0

x
x

x

x

 
≠ 

 

 = 

,  tgk¡ [.] egÙke iw.kk±d iQyu dks fufnZ"V djrk gS] rks

 
0

lim ( )
x

f x
→

 dk eku gS%

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

64.
0

| sin |
lim
x

x

x→
 dk eku gS%

(A) 1 (B) –1 (C) vfLrRoghu gS (D) buesa ls dksbZ ugha

65. eku yhft,  f (x) = 

2
1, 0 2

2 3, 2 3

x x

x x

 − < <
 

+ ≤ < 
, ;fn –

2
lim ( )
x

f x
→

 ,oa 
2

lim ( )
x

f x
+→

,d f}?kkr

lehdj.k osQ ewy gS] rks og f}?kkr lehdj.k gS%

(A) x2 – 6x + 9 = 0 (B) x2 – 7x + 8 = 0

(C) x2 – 14x + 49 = 0 (D) x2 – 10x + 21 = 0

66.
0

tan 2
lim

3 sinx

x x

x x→

−

−
 dk eku gS%

(A) 2 (B)
1

2
(C)

1

2

−
(D)

1

4
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67. eku yhft,  f (x) = x – [x]; ∈ R, rks 
1

2
f

  
′   
  

 dk eku gS%

(A)
3

2
(B) 1 (C) 0 (D) –1

68. ;fn y = 
1

x
x

+ , rks 
dy

dx
 at x = 1 dk eku gS%

(A) 1 (B)
1

2
(C)

1

2
(D) 0

69. ;fn f (x) = 
4

2

x

x

−
, rks  f ′(1) dk eku gS%

(A)
5

4
(B)

4

5
(C) 1 (D) 0

  70. ;fn 
2

2

1
1

1
1

xy

x

+

=

−
, rks 

dy

dx
 dk eku gS%

(A) 2 2

4

( 1)

x

x

−

−
(B) 2

4

1

x

x

−

−
(C)

2
1

4

x

x

−
(D) 2

4

1

x

x −

71. ;fn 
sin cos

sin cos

x x
y

x x

+
=

−
, rks 

dy

dx
 osQ fy,  x = 0 dk eku gS%

(A) –2 (B) 0 (C)
1

2
(D) vfLrRoghu

72. ;fn 
sin( 9)

cos

x
y

x

+
= ,, rks  x = 0 ij 

dy

dx
 dk eku gS%

(A) cos 9 (B) sin 9 (C) 0 (D) 1
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73. ;fn f (x) = 

2 100

1 ...
2 100

x x
x+ + + + , rks f ′(1) dk eku gS%

(A)
1

100
               (B) 100 (C)  vfLrRoghu (D) 0

74. ;fn fdlh vpj a osQ fy, ( )
n nx a

f x
x a

−
=

−
,  rks f ′(a) dk eku gS%

(A) 1 (B) 0 (C) vfLrRoghu (D)
1

2

75. ;fn f (x) = x100 + x99 + ... + x + 1, rks f ′(1) dk eku gS%
(A) 5050 (B) 5049 (C) 5051 (D) 50051

76. ;fn f (x) = 1 – x + x2 – x3 ... – x99 + x100, rks f ′(1) dk eku gS%
(A) 150 (B) –50 (C) –150 (D) 50

iz'u la[;k 77 ls 80 rd fjDr LFkkuksa dh iwfrZ dhft,&

77. ;fn  f (x) = 
tan x

x − π
, rks lim ( )

x
f x

→π
 = ______________

78. ;fn 
0

lim sin cot 2
3x

x
mx

→

  
=  

  
, rks m =  ______________

79. ;fn 

2 3

1 ...
1! 2! 3!

x x x
y = + + + + , rks 

dy

dx
 =  ______________

80.
3

lim
[ ]x

x

x+→
 = ______________
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