
DIFFERENTIATION 

OBJECTIVE PROBLEMS 

1. )0(......, ||log ≠= xx
dx

d   

(a) 
x

1  (b) 
x

1−  

(c) x (d) x−  

2. If ,.....
!3!2

1
32

∞++++= xx
xy then =

dx

dy  

(a) y (b) 1−y  

(c) 1+y  (d) None of these 

3. =








+
−

x

x

dx

d

sin1

cos
tan 1  

(a) 
2

1−  (b) 
2

1  

(c) 1−  (d) 1 

4. =








+
−−

abx

bax

dx

d 1tan  

(a) 
22

2

21

1

ba

a

x +
−

+
 (b) 

22

2

21

1

ba

a

x +
−

+
−  

(c) 
22

2

21

1

ba

a

x +
+

+
 (d) None of these 

5. If 
n

n

x
by 







= logcos , then =
dx

dy  

(a) 
n

n

x
bn 







− logsin  (b) 
n

n

x
bn 








logsin  

(c) 
n

n

x

x

bn







−
logsin  (d) None of these 
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6. If 3/23/23/2 ayx =+ , then =
dx

dy  

(a) 
3/1










x

y  (b) 
3/1








−
x

y  

(c) 
3/1










y

x  (d) 
3/1









−

y

x  

7. If xxxf 1tan)( −= , then )1('f =   

(a) 
4

1
π+  (b) 

42

1 π+  

(c) 
42

1 π−  (d) 2 

8. If 
!

.....
!3!2

1
32

n

xxx
xy

n

+++++= , then =
dx

dy  

(a) y (b) 
!n

x
y

n

+  

(c) 
!n

x
y

n

−  (d) 
!

1
n

x
y

n

−−  

9. )log(logx
dx

d =    

(a) 
x

x

log
 (b) 

x

xlog  

(c) 1)log( −xx  (d) None of these 

10. If 
x

x

x

x
y

23

32
tan

51

4
tan 1

2
1

−
++

+
= −− , then =

dx

dy  

(a) 
22 1

2

251

1

xx +
+

+
 (b) 

22 1

2

251

5

xx +
+

+
 

(c) 
2251

5

x+
 (d) 

2251

1

x+
 

11. If 
x

x
xxxx

xy
2

1
sin

2
sin

2
cos 

2
sin

2
cos +








+






 −






 += , then =
dx

dy  

(a) 
xx

xxxx
4

1
sin)1(cos)1( −−++                     (b)

xx
xxxx

4

1
sin)1(cos)1( +++−  

(c) 
xx

xxxx
4

1
sin)1(cos)1( −+++                     (d)None of these 
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12. If ,)11(sin 21 xxxxy −+−= − then =
dx

dy  

(a) 
22 2

1

1

2

xxx

x

−
+

−

−   (b) 
22 2

1

1

1

xxx −
−

−

−  

(c) 
22 2

1

1

1

xxx −
+

−
  (d) None of these 

13. =
+
−

x

x

dx

d

2sin1

2sin1   

(a) x2sec  (b) 






 −− x
4

sec2 π  

(c) 






 + x
4

sec2 π  (d) 






 − x
4

sec2 π  

14. )(loglog 77 x
dx

d = 

(a) 
xx elog

1  (b) 
xx e

e

log

7log  

(c) 
xx

e

elog

log7  (d) 
xx

e

7

7

log

log  

15. =









+
−

1cot

1cot
2

2

x

x

dx

d  

(a) x2sin−  (b) x2sin2  

(c) x2cos2  (d) x2sin2−  

16. 


















−

+
−

2
cos1

2
cos1

tan 1

x

x

dx

d is equal to    

(a) 
4

1−  (b) 
2

1  

 (c) 
2

1
−  (d) 

4

1  

17. If ),(loglog)( xxf x= then )(' xf at ex = is  

(a) e (b) 
e

1  

(c) 1 (d) None of these 
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18. =
−
+

x

x

dx

d

2cos1

2cos1  

(a) x2sec  (b) x2cosec−  

(c) 
2

sec2 2 x  (d) 
2

cosec2 2 x−  

19. =












+
−−

x

x

dx

d

cos1

cos1
tan 1  

(a) 
2

1−  (b) 0 

(c) 
2

1  (d) 1 

20. If 










−
+=

2

2

1

1
sin

x

x
y , then =

dx

dy    

(a) 










−
+

− 2

2

2 1

1
cos.

1

4

x

x

x

x   (b) 










−
+

− 2

2

22 1

1
cos.

)1( x

x

x

x  

(c) 










−
+

− 2

2

2 1

1
cos.

)1( x

x

x

x   (d) 










−
+

− 2

2

22 1

1
cos.

)1(

4

x

x

x

x   

21. If 














+
−+















−
+= −−

1

1
sin

1

1
sec 11

x

x

x

x
y , then =

dx

dy  

(a) 0 (b) 
1

1

+x
 

(c) 1 (d) None of these 

22. If 
xaxa

xaxa
y

−++
−−+= , then  =

dx

dy   

(a) 
22 xax

ay

−
 (b) 

22 xa

ay

−
 

(c) 
22 axx

ay

−
 (d) None of these 

23. =−− )43(sin 31 xx
dx

d     

(a) 
21

3

x−
 (b) 

21

3

x−

−

      
(c)

 
21

1

x−
        (d)

 
21

1

x−

−  
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24. =+− )tan(sectan 1 xx
dx

d  

(a) 1 (b) 1/2 

(c) xcos  (d) xsec  

25. =








x

x

dx

d

sin

log   

(a) 
x

xx
x

x

sin

cos.log
sin −

  (b) 
x

xx
x

x

2sin

cos.log
sin −

 

(c) 
x

xxx
2sin

cos.logsin −   (d)
 x

x
x

x

2sin

log
sin −

 

26. If 








−
+= −

x

x
y

1

1
cot 1 , then =

dx

dy    

(a) 
21

1

x+
 (b) 

21

1

x+
−  

(c) 
21

2

x+
 (d) 

21

2

x+
−  

27. If 
11

11
22

22

−−+

−++=
xx

xx
y , then =

dx

dy  

(a) 
1

2
2

4

3

−
+

x

x
x  (b) 

1
2

4

3

−
+

x

x
x  

(c) 
1

2
4

3

−
+

x

x
x  (d) None of these 

28. =)2sinlog( xe
dx

d x     

(a) )2cot22sin(log xxe x +   (b) )2cot22cos(log xxe x +  

(c) )2cot2cos(log xxe x +   (d) None of these 

29. If 3/23/4 3 −−= tty , then dtdy / = 

(a) 
3/5

2

3

32

t

t +  (b) 
3/5

2 32

t

t +  

(c) 
3/5

2 )32(2

t

t +  (d) 
3/5

2

3

)32(2

t

t +  
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30. If )cossinsin( xxy += , then =
dx

dy   

(a) 
xx

xx

cossin

cossincos

2

1

+
+  

(b) 
xx

xx

cossin

cossincos

+
+  

(c) )sin.(cos
cossin

cossincos

2

1
xx

xx

xx −
+

+  

(d) None of these  

31. =






 +
24

tanlog
x

dx

d π  

(a) xeccos  (b) xeccos−  

(c) xsec  (d) xsec−  

32. =












+
−

x

x

dx

d

cos1

cos1
log    

(a) xsec  (b) xeccos  

(c) 
2

eccos
x  (d) 

2
sec

x  

33. If )1)(1)(1( 4/12/14/1 xxxy −++= , then 
dx

dy =  

 (a) 1 (b) – 1 

 (c) x (d) x  

34. If 














+
−= −

ax

xa
y

1
tan 1 , then =

dx

dy   

(a) 
xx)1(2

1

+
 (b) 

xx)1(

1

+
 

(c) 
xx)1(2

1

+
−  (d) None of these 

35. =xxe
dx

d sin     

(a) )sincos(sin xxxe xx +   (b) )sin(cossin xxxe xx +  

(c) )sin(cossin xxe xx +   (d) None of these 
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36. 






 xe
dx

d
sinlog =  

(a) )cot(
4

1 2/2/ xx ee  (b) )cot( 2/2/ xx ee  

(c) )(cot
4

1 xx ee  (d) )(cot
2

1 2/2/ xx ee  

37. If 
xx

xx

ee

ee
y

22

22

−

−

−
+= , then =

dx

dy    

(a) 
222 )(

8
xx ee −−

−  (b) 
222 )(

8
xx ee −−

 

(c) 
222 )(

4
xx ee −−

−  (d) 
222 )(

4
xx ee −−

 

38. If 
x

x
y

cos1

cos1
tan 1

−
+= − , then 

dx

dy  is equal to  

 (a) 0 (b) 
2

1−  

 (c) 1/2 (d) 1 

39. =+ )}tan{log(sec xx
dx

d     

(a) xcos  (b) xsec  

(c) xtan  (d) xcot  

40. If 








+
−+









−
+= −−

1

1
sin

1

1
sec 11

x

x

x

x
y , then =

dx

dy  

(a) 0 (b) 1 

(c) 2 (d) 3 

41. If 
x

x

e

e
y

−
+=

1

1 , then =
dx

dy     

(a) 
xx

x

ee

e
21)1( −−

 (b) 
xx

x

ee

e

−− 1)1(
 

(c) 
xx

x

ee

e
21)1( +−

 (d) 
xx

x

ee

e

+− 1)1(  
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42. If 4)2( =f , 1)2(' =f then =
−
−

→ 2

)(2)2(
lim

2 x

xfxf
x

 

 (a) 1 (b) 2 

 (c) 3 (d)  –2 

43. =












 +−

2

cos1
cos 1 x

dx

d     

(a) 1 (b) 
2

1  

(c) 
3

1  (d) None of these 

44. =+ −− )](tancot)(cot[tan 11 xx
dx

d  

(a) 0 (b) 1 

(c) – 1 (d) – 2 

45. The value of |]5||1[| −+− xx
dx

d  at 3=x  is 

(a) – 2 (b) 0 

 (c) 2 (d) 4 

46. If xxy 11 cos)1(sin −− +−= , then =
dx

dy  

 (a) 
)1(

1

xx −
 (b) 

)1(

1

xx −
−  

 (c) 
)1(

1

xx +
 (d) None of these 

47. If 












−−+
−++= −

xx

xx
y

sin1sin1

sin1sin1
cot 1 , then =

dx

dy  

 (a)
2

1  (b)
3

2  

 (c) 3 (d) 1 

48. The derivative of ||)( xxxf =  is   

 (a) x2  (b) – 2x 

 (c) 22x  (d) ||2 x  
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49. 



































−
+ 4/3

2

2
log

x

x
e

dx

d x  equals   

 (a) 
4

7
2

2

−
−

x

x  (b) 1 

 (c) 
4

1
2

2

−
+

x

x  (d) 
4

1
2

2

−
−

x

x
e x  

50. If xy x sinlogcos= , then 
dx

dy is equal to 

 (a) 
2)cos(log

sinlogtancoslogcot

x

xxxx +  

 (b) 
2)cos(log

sinlogcotcoslogtan

x

xxxx +  

 (c) 
2)sin(log

sinlogtancoslogcot

x

xxxx +  

 (d) None of these 

51. If ,
)(log1

)(log1
cos)(

2

2
1













+
−= −

x

x
xf then the value of =)(' ef  

(a) 1 (b) 1/e 

 (c) 2/e (d) 
2

2

e
 

52. If 






 −+=+ xxxy 1log1 22 , then =+++ 1)1( 2 xy

dx

dy
x  

 (a) 0 (b) 1 

 (c) 2 (d) None of these 

53. If )(xf  is a differentiable function, then 
ax

axfxaf
ax −

−
→

)()(
lim  is  

(a) )()( afafa −′  (b) )(')( afaaf −  

(c) )()( afafa +′  (d) )(')( afaaf +   

54. If )tan(sectan 1 xxy −= − then =
dx

dy  

(a) 2 (b) –2 

 (c) 1/2 (d) –1/2 
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55. =
















+
−−

ax

xa

dx

d

1
tan 1  

(a) 
21

1

x+
−  (b) 

22 1

1

1

1

xa +
−

+
 

 (c) 
2

1
1

1










+
−+

ax

xa
 (d) 

2

1
1

1










+
−−

−

ax

xa
 

56. 



































+
− 4/3

2

2
log

x

x
e

dx

d x  equals to 

(a) 1 (b) 
4

1
2

2

−
+

x

x  

(c) 
4

1
2

2

−
−

x

x  (d) 
4

1
2

2

−
−

x

x
e x  

57. If 








+
−= −

xaxb

xbxa
y

sincos

sincos
tan 1  then =

dx

dy  

 (a) 2 (b) – 1 

(c) 
b

a  (d) 0 

58. If ,sin cos eey yx =+ − then 
dx

dy  at ),1( π  is  

(a) ysin  (b) yx cos−  

 (c) e  (d) yxy cossin −  

59. 




























−
−−

x

xx

dx

d

31

)3(
tan 1 =   

 (a) 
xx)1(2

1

+
 (b) 

xx)1(

3

+
 

(c) 
xx)1(

2

+
 (d) 

xx)1(2

3

−
 

60. If ,sin yxy +=  then 
dx

dy  equals to  

(a) 
12

sin

−y

x  (b) 
12

cos

−y

x  

(c) 
12

sin

+y

x  (d) 
12

cos

+y

x  
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61. If ,
sincos

cossin
tan 1










−
+= −

xx

xx
y  then 

dx

dy  is    

(a) 2/1  (b) 4/π  

(c) 0 (d) 1 

62. If ),sin(sin yaxy += then =
dx

dy  

(a) 
)2sin(

)(sin2

ya

ya

+
+  (b) 

)2cos(

)(sin2

ya

ya

+
+  

 (c) 
a

ya

sin

)(sin2 +  (d) 
a

ya

cos

)(sin2 +  

63. If 5)cos(4)sin(3 =+ xyxy , then =
dx

dy   

 (a) 
x

y−   (b)
 )sin(4)cos(3

)cos(4)sin(3

xyxy

xyxy

−
+  

 (c) 
)sin(3)cos(4

)sin(4)cos(3

xyxy

xyxy

−
+   (d) None of these 

64. If
x

xf
−

=
1

1
)( , then the derivative of the composite function )}]({[ xfff  is equal to   

  

 (a) 0 (b) 
2

1  

 (c) 1 (d) 2 

65. If 648 33 =++ yxyx ,then =
dx

dy  

(a) 
2

2

38

83

yx

yx

+
+−  (b) 

2

2

38

83

yx

yx

+
+  

 (c) 
yx

yx

38

83
2

2

+
+  (d) None of these 

66. If ,sin)cos( xyyx =+ then =
dx

dy   

(a) 
)sin(sin

cos)sin(

yxx

xyyx

++
++−  (b) 

)sin(sin

cos)sin(

yxx

xyyx

++
++  

(c) 
)sin(sin

)sin(cos

yxx

yxxy

+−
+−  (d) None of these 
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67. If  sin(x+y)=log(x+y), then 
dx

dy = 

 (a) 2 (b) – 2 

 (c) 1 (d) –1 

68. If ),cos(sin yaxy +=  then =
dx

dy  

 (a) 
a

ya

cos

)(cos2 +  (b) 
a

ya
2cos

)cos( +  

 (c) 
a

ya

sin

)(sin2 +  (d) None of these 

69. Let f and g be differentiable functions satisfying ,2)( =′ ag bag =)(  and Ifog = (identity 

function). Then )(' bf  is equal to 

(a) 
2

1  (b) 2 

(c) 
3

2  (d) None of these 

70. Let )(xg  be the inverse of the function )(xf  and 
31

1
)('

x
xf

+
= . Then )(xg ′  is equal to 

 (a) 
3))((1

1

xg+
 (b) 

3))((1

1

xf+
 

 (c) 3))((1 xg+  (d) 3))((1 xf+  

71. If )sin( ttax +=  and )cos1( tay −= , then 
dx

dy  equals  

 (a) )2/tan(t  (b) )2/cot(t  

 (c) t2tan  (d) ttan  

72. 011 =+++ xyyx , then =
dx

dy   

(a) x+1  (b) 2)1( −+ x  

(c) 1)1( −+− x  (d) 2)1( −+− x  

73. If )sin( ttax −= and ),cos1( tay −= then =
dx

dy  

(a) 








2
tan

t  (b) 






−
2

tan
t

       
(c)

 









2
cot

t  (d)
 








−
2

cot
t  
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74. If 
2

2

1

1

t

t
x

+
−= and 

21

2

t

t
y

+
= , then =

dx

dy  

(a) 
x

y−  (b) 
x

y  

(c) 
y

x−  (d) 
y

x  

75. If ,
122

t
tyx −=+

2
244 1

t
tyx +=+ , then =

dx

dy
yx 3  

(a) 1 (b) 2 

(c) 3 (d) 4 

76. If θθ 33 sin,cos ayax == , then =






+
2

1
dx

dy  

 (a) θ2tan  (b) θ2sec  

 (c) θsec  (d) |sec| θ  

77. If ,)( qpqp yxyx ++= then =
dx

dy  

(a) 
x

y  (b) 
x

y−  

(c) 
y

x  (d) 
y

x−  

78. The first derivative of the function













+













 +− xx
x

2

1
sincos 1  with respect to x at x = 1 is   

   

 (a) 
4

3  (b) 0 

 (c) 
2

1  (d)  
2

1−  

79. If ∞+++= .....logloglog xxxy , then =
dx

dy  

(a) 
12 −y

x  (b) 
12 +y

x  

(c) 
)12(

1

−yx
 (d) 

)21(

1

yx −
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80. If ,xy yx = then =
dx

dy   

(a) 
)log(

)log(

xxyx

yyxy

e

e

+
+  (b) 

)log(

)log(

xxyx

yyxy

e

e

−
−  

(c) 
)log(

)log(

xxyy

yyxx

e

e

−
−  (d) 

)log(

)log(

xxyy

yyxx

e

e

+
+  

81. If ,log xxy = then =
dx

dy     

(a) )log1( xx x +  (b) )log(ex  

(c) 








x

e
log  (d) None of these 

82.  If )( xxxy = , then =
dx

dy     

(a) ]log).(log[ xx xxexxy +   

(b) ]log).(log[ xxexxy x +  

(c) ]log).(log[ 1−+ xx xxexxy  

(d) ]log).(log[ 1−+ x
e

x xxxxy  

83. If yxy ex −= , then =
dx

dy   

(a) 2)].[log(log −exx  (b) 2)].[log(log exx  

(c) 2).(loglog xx  (d) None of these 

84. If 
∞+++=

....xexexey , then =
dx

dy  

(a) 
y

y

−1
 (b) 

y−1

1  

(c) 
y

y

+1
 (d) 

1−y

y

 

85. If )43(sin 31 ttx −= −  and )1(cos 21 ty −= − , then 
dx

dy  is equal to   

(a) 1/2 (b) 2/5 

(c) 3/2 (d) 1/3 
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86. If ∞
=

)......(sin)(sin)(sin
xxxy , then =

dx

dy  

(a) 
xy

xy

sinlog1

cot2

−
 (b) 

xy

xy

sinlog1

cot2

+
 

(c) 
xy

xy

sinlog1

cot

−
 (d) 

xy

xy

sinlog1

cot

+
 

87. If byx axy =+ ,then =
dx

dy  

(a) 
xxxy

yyyx
yx

xy

log

log
1

1

+
+− −

−
 (b) 

xxxy

yyyx
yx

xy

log

log
1

1

+
+

−

−
 

(c) 
yx

xy

xxy

yyx

+
+−

−

−

1

1

 (d) 
yx

xy

xxy

yyx

+
+

−

−

1

1

 

88. If ,

......

1
1

1

2
2

2

2

∞+
+

+
+=

x
x

x
xy then =

dx

dy  

(a) 
22

2

xy

xy

−
 (b) 

2xy

xy

+
 

 (c) 
2xy

xy

−
 (d) 

y

x

xy
2

2

2

+
 

89. If ,222 yxyx +=+ then the value of 
dx

dy  at 1== yx is  

(a) 0 (b) – 1 

(c) 1 (d) 2 

90. If ,)(2 nmnm yxyx ++=  the value of 
dx

dy  is   

(a) yx +  (b) yx /  (c) xy /  (d) /y x−  

91. If 
∞

=
....x

x
xy , then =

dx

dy  

(a) 
xyx

y

log22

2

−
 (b) 

xx

y

log2

2

+
 

(c) 
xyx

y

log22

2

+
 (d) None of these 
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92. If ∞++=
o....tyeyex , ,0>x  then 

dx

dy  is     

(a) 
x

x+1  (b) 
x

1  

(c) 
x

x−1  (d) 
x

x

+1
 

93. If ,
2

cot)( 1









 −=
−

−
xx xx

xf then )1('f  is equal to  

(a) – 1 (b) 1 

 (c) 2log  (d) 2log−  

94. 
1

1
1cos −

−
−

+
−

xx

xx

dx

d =      

(a) 
21

1

x+
 (b) 

21

1

x+
−  

(c) 
21

2

x+
 (d) 

21

2

x+
−  

95. If )(11 22 yxayx −=−+− , then =
dx

dy  

(a) 
2

2

1

1

y

x

−
−  (b) 

2

2

1

1

x

y

−
−  

(c) 
2

2

1

1

y

x

−
−  (d) 

2

2

1

1

x

y

−
−  

96. =























+
−−

2

2
1

1

1
cos

x

x

dx

d  

(a) 
21

1

x+
 (b) 

21

1

x+
−  

(c) 
21

2

x+
−  (d) 

21

2

x+
 

97. If 






 += −

5

sin4cos3
cos 1 xx

y , then =
dx

dy  

(a) 0 (b) 1 

(c) 1−  (d) 
2

1  
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98. =
−

−

22

1tan
xa

x

dx

d  

(a) 
22 xa

a

+
 (b) 

22 xa

a

+
−  

(c) 
22

1

xaa −
 (d) 

22

1

xa −
 

99. Let ,)/1(2)(3 xxfxf =−  then )2('f is equal to 

(a) 7/2  (b) 2/1  

 (c) 2 (d) 2/7  

100. 












 −+−

x

x

dx

d 11
tan

2
1 is equal to  

(a) 
21

1

x+
  (b)

 )1(2

1
2x+

 

(c) 
)11(12 22

2

−++ xx

x

 
 (d)

 21

2

x+
 

101. If  










 −+= −

x

x
u

11
tan

2
1  and xv 1tan2 −= , then 

dv

du   is equal to   

 (a) 4 (b) 1 

 (c) 1/4 (d) –1/4 

102. If 










+
−= −

2

2
1

1

1
sin

x

x
y , then 

dx

dy  equals  

 (a)  
21

2

x−
 (b)  

21

1

x+
 

 (c) 
21

2

x+
±  (d) 

21

2

x+
−  

103. The derivative of 










+
−−

2

2
1

1

1
cos

x

x w.r.t. 










−
−−

2

2
1

3

31
cot

xx

x  is  

(a) 1 (b) 
2

3  

 (c) 
3

2  (d) 
2

1
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104. Differential coefficient of 
x

x
1

1

tan1

tan
−

−

+
w.r.t. x1tan−  is  

(a) 
x1tan1

1
−+

 (b) 
x1tan1

1
−+

−  

 (c) 
2

)tan1(

1
1 x−+

 (d) 
21 )tan1(2

1

x−+
−  

105. If mxmx beaey −+= , then =− ym
dx

yd 2
2

2

  

(a) )(2 mxmx beaem −−  (b) 1 

 (c) 0 (d) None of these 

106. If nn bxaxy −+ += 1 , then =
2

2
2

dx

yd
x   

 (a) ynn )1( −  (b) ynn )1( +  

 (c) ny (d) yn 2  

107. The derivative of 








+
−

2
1

1

2
sin

x

x w.r.t. 










+
−−

2

2
1

1

1
cos

x

x  is  

(a) –1 (b) 1 

(c) 2 (d) 4 

108. The differential coefficient of 












 −+−

x

x 11
tan

2
1  with respect to 1tan− x  is    

(a) 
2

1  (b) 
2

1−  

(c) 1 (d) None of these 

109. 
2

2

dy

xd is equal to     

(a) 
2)/(

1

dxdy
 (b) ( )

( )2

22

/

/

dxdy

dxyd  

(c) 
2

2

dx

yd  (d) ( )
( )2

22

/

/

dxdy

dxyd−  

110. If )(xf  is a differentiable function and af =′′ )0(  then 
20

)4()2(3)(2
lim

x

xfxfxf
x

+−
→

 is  

(a) 3a (b) 2a 

(c) 5a (d) 4a 
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111. If exye y =+ , then the value of 
2

2

dx

yd for 0=x , is 

 (a) 
e

1  (b) 
2

1

e
 

 (c) 
3

1

e
 (d) None of these 

112. If ,1 2
n

xxy 





 ++= then 

dx

dy
x

dx

yd
x ++

2

2
2)1(  is  

(a) yn2  (b) yn2−  

(c) y−  (d) yx 22  

113. If )()1()1( 33366 yxayx −=−+− , then =
dx

dy  

 (a) 
6

6

2

2

1

1

y

x

y

x

−
−  (b) 

6

6

2

2

1

1

x

y

x

y

−
−  

 (c) 
6

6

2

2

1

1

x

y

y

x

−
−  (d) None of these 

114. If θθ cossec −=x and θθ nny cossec −= , then 

(a) )4( )4( 22
2

2 +=






+ yn
dx

dy
x  

(b) )4( )4( 22
2

2 +=






+ yx
dx

dy
x  

(c) )4( )4( 2
2

2 +=






+ y
dx

dy
x   

(d) None of these 

115. If )log(
22

22
2

22 axx
a

xa
x

y ++++= ,then =
dx

dy  

(a) 22 ax +  (b) 
22

1

ax +
 

(c) 222 ax +  (d) 
22

2

ax +
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116. If )(2 xpy = is a polynomial of degree three, then 












2

2
3 .2

dx

yd
y

dx

d =  

(a) )(')( xpxp +′′′  (b) )().( xpxp ′′′′′  

(c) )().( xpxp ′′′  (d) Constant 

117. If )().()( yfxfyxf =+ for all x and y and 2)5( =f , 3)0(' =f , then )5('f will be  

(a) 2 (b) 4 

(c) 6 (d) 8 

118. Let Rf →∞+ ),0(:  and ∫=
x

dttfxF
0

)()( .  

 If )1()( 22 xxxF += , then )4(f  equals   

(a) 
4

5  (b) 7 

(c) 4 (d) 2 
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DIFFERENTIATION 

HINTS AND SOLUTIONS 

 

1. (a) xx log||log = , if 0>x )log( x−= , if 0<x  

 Hence { }
x

x
dx

d 1
||log = ,if 0>x  

   
xx

1
)1(

1 =−








−
= ,if 0<x  

 Thus { }
x

x
dx

d 1
||log = , if 0≠x . 

2. (a) ∞++++= ......
!3!2

1
32 xx

xy ⇒ xey =  

 Differentiating with respect to x, we get ye
dx

dy x == . 

3. (a) 
















+
−

x

x

dx

d

sin1
cos

tan 1  

 




































++

−
= −

2
cos

2
sin2

2
sin

2
cos

2
sin

2
cos

tan
22

22

1

xxxx

xx

dx

d  

 
2

1

24
tantan

2
tan1

2
tan1

tan 11 −=














 −=














































+








−
= −− x

dx

d

x

x

dx

d π  

4. (d) .

1

1
tan

2
1










+
−+

=








+
−−

abx

baxabx

bax

dx

d









+
−

abx

bax

dx

d  

5. (c) 
nn

n

n

n

x

x

nb

n

x

n

n

nxn

x
b

dx

dy







−=














−=
−

logsin
)/(

1
logsin

1

. 

6. (b) 3/23/23/2 ayx =+  

 ⇒ 0
3

2

3

2 3/13/1 =+ −−

dx

dy
yx  or 

3/13/1








−=







−=

−

x

y

y

x

dx

dy . 
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7. (b) xxxf 1tan)( −=  

 Differentiating w.r.tx, we get x
x

xxf 1
2

tan
1

1
)(' −+

+
=  

 Now put 1=x , then 
2

1

4
)1(tan

2

1
)1(' 1 +=+= − π

f . 

8. (c) 
!

....
!3!2

1
32

n

xxx
xy

n

+++++=  

 ⇒
)!1(

....
!2

10
12

−
+++++=

−

n

xx
x

dx

dy n

 

 ⇒
!

.....
!2

1
!

2

n

xx
x

n

x

dx

dy nn

++++=+ ⇒
!n

x
y

dx

dy n

−= . 

9. (c) 1)log(
log

1
.

1
)log(log −== xx

xx
x

dx

d . 

10. (c) 
x

x

x

x
y

23

32
tan

51

4
tan 1

2
1

−
++

+
= −−  

  
x

x

xx

xx

.
3

2
1

3

2

tan
.51

5
tan 11

−

+
+

+
−= −−  

  xxx 1111 tan
3

2
tantan5tan −−−− −+−=  

11. (a) 







+







 −






 += x
xxxx

xy sin
2

sin
2

cos
2

sin
2

cos
x2

1+  

 ⇒
x

xxxy
2

1
)sin(cos ++=  

12. (c) Putting Ax sin=  and Bx sin=  

13. (b) 
xx

xx

x

x
y

sincos

sincos

2sin1

2sin1

+
−=

+
−=  

14. (c) 









=

7log

)(loglog
)](log[log 7

77
e

e x

dx

d
x

dx

d  

  
xx

e

xx eee log

log

7log

1
.

log

1 7== . 

15. (d) 












+
−=













+
−

xx

xx

dx

d

x

x

dx

d
22

22

2

2

sincos

sincos

1cot

1cot  
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 xx
dx

d
2sin2]2[cos −== . 

16. (a) Let 

4
sin2

4
cos2

tan

2
cos1

2
cos1

tan
2

2

11

x

x

x

x

y −− =
−

+
=  

  
4242

tantan
4

cottan 11 xxx
y −=







 −== −− ππ  

  ∴
4

1−=
dx

dy . 

17. (b) 
x

x
xxf x log

)log(log
)(loglog)( ==  

 ⇒
e

eef
x

x
xxxf

1

1

0
1

)('
)(log

)log(log
11

)('
2

=
−

=⇒
−

= . 

18. (b) xx
dx

d

x

x

dx

d 2coseccot
2cos1

2cos1 −==
−
+ . 

19. (c) 
2

1

2
tantan

cos1

cos1
tan 11 =







=












+
− −− x

dx

d

x

x

dx

d . 

20. (d) 












−
++−












−
+=

22

22

2

2

)1(

2)1(2)1(
 

1

1
cos

x

xxxx

x

x

dx

dy  

  










−
+

−
=

2

2

22 1

1
cos

)1(

4

x

x

x

x . 

21. (a) 














+
−+















−
+= −−

1

1
sin

1

1
sec 11

x

x

x

x
y  

  
21

1
sin

1

1
cos 11 π=















+
−+















+
−= −−

x

x

x

x  

22. (a) 
)()(
)( 2

xaxa

xaxa
y

xaxa

xaxa
y

−−+
−−+=⇒

−++
−−+=  

  
x

xaxaxa
y

2

)(2)()( 22 −−−++=⇒  

 
x

xaa

2

22 22 −−=  or 
x

xaa
y

22 −−=
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23. (a) Put ,sinθ=x  we get )43(sin 31 xx
dx

d −−  

  
2

1

1

3
)3(sinsin

xdx

d

−
== − θ . 

24. (b) 






 +=+ −−

x

x

dx

d
xx

dx

d

cos

sin1
tan)tan(sectan 11  

  
2

1

24
2

sin
2

cos

2
cos

2
sin

tan 1 =






 +=


























−















+








= − x

dx

d

xx

xx

dx

d π . 

25. (b) 
x

xx
x

x

x

x

dx

d
2sin

cos.log
sin

sin

log −
=







 . 

26. (b) 








−
+= −

x

x
y

1

1
cot 1  

  








−
++−










−
++

−=
22 )1(

)1()1(

1

1
1

1

x

xx

x

xdx

dy  

27. (a) Rationalizing, 2/142
42

)1(
2

122 −+=−+= xx
xx

y  

28. (a) x
x

exexe
dx

d xxx 2cos
2sin

1
22sinlog)2sinlog( +=  

 xexe xx 2cot22sinlog += ).2cot22sin(log xxe x +=  

29. (d) 3/23/4 3 −−= tty  

  
3/5

2

3/5

2
3/53/1

3

)32(2

3

64

3

2
3

3

4

t

t

t

t
tt

dt

dy +=+=×+=∴ − . 

30. (c) )cossinsin( xxy +=  

  )sin(cos
cossin

)cossincos(
2
1

xx
xx

xx

dx

dy −
+

+= . 

31. (c) 
2

1
.

24
sec

24
tan

1

24
tanlog 2 







 +







 +
=







 + x

x

x

dx

d π
π

π  

32. (b) x
x

dx

d

x

x

dx

d
cosec

2
tanlog

cos1

cos1
log =















=












+
− . 

33. (b) )1)(1)(1( 4/12/14/1 xxxy −++=  
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  ⇒ )1)(1)(1( 2/14/14/1 xxxy +−+=  

 11)1)(1( 2/12/1 −=⇒−=+−=
dx

dy
xxx . 

34. (c) xay 11 tantan −− −=  

  Differentiating w.r.t .x, we get, 
xxdx

dy

2

1
.

)1(

1

+
−= . 

35. (a) Let xxey sin= ⇒ xxy sinlog =  

  xxx
dx

dy

y
cossin

1 +=∴ or )cos(sinsin xxxe
dx

dy xx += . 

36. (a) 






= )log(sin
2

1
]sin[log xx e

dx

d
e

dx

d  

  )cot(
4

1

2

1
cot

2

1 2/2/ xxx

x

x eee
e

e ==  

37. (a) 
xx

xx

ee

ee
y

22

22

−

−

−
+=  

 
222

22222222

)(

)(2)()(2)(
xx

xxxxxxxx

ee

eeeeeeee

dx

dy
−

−−−−

−
++−−−=∴  

38. (b) 

2
sin2

2
cos2

tan
cos1

cos1
tan

2

2

11

x

x

x

x
y −− =

−
+=  

  
2222

tantan
2

cottan 11 xxx −=






 −== −− ππ  

  ⇒
2

1−=
dx

dy . 

39. (b) x
xx

xxx
xx

dx

d
sec

tansec

sectansec
)}tan{log(sec

2

=
+

+=+ . 

40. (a) 








+
−+









−
+= −−

1

1
sin

1

1
sec 11

x

x

x

x
y  

 Or 








+
−+

+
−= −−

1

1
sin

1

1
cos 11

x

x

x

x
y  

 0
2

=⇒=∴
dx

dy
y

π  
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41. (a) 
x

x

e

e
y

−
+=

1

1 or 
x

x

e

e
y

−
+=

1

12  

  
22 )1(

2

)1(

)1()1(
2

x

x

x

xxxx

e

e

e

eeee

dx

dy
y

−
=

−
++−=  

42. (b) Given 1)2(',4)2( == ff  

 
2

)(2)2(2)2(2)2(
lim

2

)(2)2(
lim

22 −
−+−=

−
−∴

→→ x

xfffxf

x

xfxf
xx

 

   
2

)2(2)(2
lim

2

)2()2(
lim

22 −
−−

−
−=

→→ x

fxf

x

fx
xx

 

 224)1(24)2('2)2(
2

)2()(
lim2)2(

2
=−=−=−=

−
−−=

→
ff

x

fxf
f

x
 

 Aliter: Applying L-Hospital rule, we get  2
1

)2('2)2(
lim

2
=−

→

ff
x

 

43. (b) 
2

1

2
coscos

2

cos1
cos 11 =















=












 + −− x

dx

dx

dx

d . 

44. (d) )](tancot)(cot[tan 11 xx
dx

d −− +  

 = 211
tan1

)(sec1

cot1

)cosec(1
2

2

2

2

−=−−=
+

−
+

−
x

x

x

x  

45. (b) |5||1|)( −+−= xxxf  

 








>−+−
<<−−−

<−−−−
=

5,51

51),5()1(

1),5()1(

)(

xxx

xxx

xxx

xf  

 








>−
<<

<−
=

5,62

51,4

1,26

)(

xx

x

xx

xf  

46. (b) xxx 1211 cos)(1sin1sin −−− =−=−  

 xy 1cos2 −=∴ or
xxdx

dy

2

1
.

1

1
.2

−
−=  

47. (a) 












−−+
−++= −

xx

xx
y

sin1sin1

sin1sin1
cot 1  

  






 +=






 += −−

x

x

x

x

sin

cos1
cot

sin2

cos22
cot 11  
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22

cotcot 1 xx =






= −  

48. (d) 




>
<−

=⇒






>

<−
=

0,2

0,2
)('

0,

0,
)(

2

2

xx

xx
xf

xx

xx
xf  

  ||2)(' xxf =∴ . 

49. (a) 
2

2
log

4

3

2

2
log

4

3
log

−
++=

−
++=

x

x
x

x

x
ey x  

  ⇒ [ ])2log()2log(
4

3 −−++= xxxy  

50. (a) We have 
x

x
xy x coslog

sinlog
sinlogcos ==  

  
2)cos(log

tan)sin(logcoslog.cot

x

xxxx

dx

dy +=∴  . 

51. (b) 












+
−= −

2

2
1

)(log1

)(log1
cos)(

x

x
xf )(logtan2 1 x−=  

52. (a) 






 −+=+ xxxy 1log1 22  

53. (a) 
ax

axfxaf
ax −

−
→

)()(
lim ⇒

ax

aafaafaxfxaf
ax −

−+−
→

)()()()(
lim  

 ⇒
ax

axafafxfa
ax −

−−−
→

])[()]()([
lim  

 ⇒ )(lim
)]()([

lim af
ax

afxfa
axax →→

−
−
− ⇒ )()( afafa −′ . 

54. (b) )tan(sectan 1 xxy −= −  

  )sectan(sec
)tan(sec1

1 2
2

xxx
xxdx

dy −
−+

=  

  
xx

xxx

dx

dy
22

22

cos)sin1(

)1(sinsec.cos

+−
−=  

.
2

1

)sin1(2

1sin

cossinsin21

1sin
22

−=
−

−=
++−

−=
x

x

xxx

x

dx

dy  

55. (a) .
1

tan 1

















+
−−

ax

xa

dx

d  

  = 
22

11

1

1

1

1
0]tan[tan

xx
xa

dx

d

+
−=

+
−=− −− . 
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56. (c) Let
4/34/3

2

2
loglog

2

2
log 









+
−+=




































+
−=

x

x
e

x

x
ey xx  

 ⇒ )]2log()2[log(
4

3 +−−+= xxxy  

57. (b) 








+
−= −

xaxb

xbxa
y

sincos

sincos
tan 1  

 Let θsinra = and θcosrb =  

 ∴ 








−
−= −

)cos(

)sin(
tan 1

xr

xr
y

θ
θ  

 xy −= θ ; x
b

a
y −







= −1tan  

58. (c) ,sin cos eey yx =+ −  

 ⇒ 0)1(cossin)(cos cos =








−+






−−+ − y
dx

dy
yxe

dx

dy
y yx  

 ⇒ 0cossincos coscos =−+ −− yxyx ye
dx

dy
eyx

dx

dy
y  

 ⇒
yx

yx

eyxy

ey

dx

dy
cos

cos

sincos

cos
−

−

+
=  

59. (e) 














−
−−

x

xx

dx

d

31

)3((
tan 1  

  Put xx 1tantan −=⇒= θθ  

  










−
−−

θ
θθ

2

2
1

tan31

)tan3((tan
tan

dx

d  

  










−
−−

θ
θθ

2

3
1

tan31

)tantan3(
tan

dx

d  

  )3()3(tan(tan 1 θθ
dx

d

dx

d =−  

  
)1(2

3
)tan.3( 1

xx
x

dx

d

+
=− . 

60. (b) ,sin yxy += ⇒ yxy += sin2  

61. (d) 








−
+= −

xx

xx
y

sincos

cossin
tan 1










−
+

= −

x

x

tan1

tan1
tan 1  

 








−
+= −

x

x

tan)4/tan(1

tan)4/tan(
tan 1

π
π

)4/tan(tan 1 x+= − π  
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62. (c) )sin(sin yaxy += ⇒
)sin(

sin

ya

y
x

+
=  

  ⇒
)(sin

)cos(sin)sin(..cos
1

2 ya
dx

dy
yayya

dx

dy
y

+

+−+
=  

  
a

ya

dx

dy

ya

yya
dx

dy

sin

)(sin

)(sin

)sin(. 2

2

+=⇒
+

−+
= . 

63. (a) 
x

y

xyxxyx

xyyxyy

yf

xf

dx

dy −=
−
−−=

∂∂
∂∂−=

)sin(4)cos(3

)sin(4)cos(3

/

/ . 

64. (c) 
x

xf
−

=
1

1
)( ⇒

x

x
xff

−
−= 1

)}({  

 ⇒ x
xx

x
xfff =

+−−
−=

1
)}]({[  

 ∴ Derivative of 1)}]({[ =xfff . 

65. (a) 648 33 =++ yxyx 0383 22 =+






 ++⇒
dx

dy
y

dx

dy
xyx  

66. (a) )sin()cos( xyyx =+  

 ⇒
dx

dy
xxy

dx

dy
yx sincos1)sin( +=







 ++−  

67. (d) It is implicit function, so 

  1
1

)cos(

1
)cos(

/

/ −=

+
−+

+
−+

−=
∂∂
∂∂−=

yx
yx

yx
yx

yf

xf

dx

dy . 

68. (a) 
)cos(

sin

ya

y
x

+
= . Find 

dy

dx and then
dx

dy . 

69. (a) xxfogIfog =⇒= )( for all x 

  ⇒ 1'))((' =xgxgf for all x  

  ⇒ ))((
2

1
)('

2

1

)('

1
))((' bagbf

ag
agf ==⇒== ∵ . 

70. (c) Since )(xg is the inverse of )(xf , therefore  

  yxf =)( xyg =⇔ )(  

  Now, x
xf

xfg ∀= ,
)('

1
))((' ⇒ xxxfg ∀+= ,1))((' 3  
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  ⇒ 3))((1)(' ygyg +=  [Using )]()( ygxyxf =⇔=  

  ⇒ 3))((1)(' xgxg +=  

71. (a) 
)]sin([

)]cos1([

/

/

tta
dt

d

ta
dt

d

dtdx

dtdy

dx

dy

+

−
==  

72. (d) 011 =+++ xyyx ⇒ )1()1( 22 xyyx +=+  

 ⇒ 0))(( =++− xyyxyx ⇒ { }yxxyyx ≠=++ ∵,0  

 ⇒
2)1(

1

xdx

dy

+
−= . 

73. (c) 
dtdx

dtdy

dx

dy

/

/= . 

74. (c) 
2

2

1

1

t

t
x

+
−=  and 

21

2

t

t
y

+
=  

  Put θtan=t  in both the equations 

75. (a) 2)(2
1 222

2
44 ++=+







 −=+ yx
t

tyx  

  ⇒
2

222 1
1

x
yyx −=⇒−=  

76. (d) |sec|tan1 2 θθ =+ . 

77. (a) Taking log both sides,  )log()(loglog yxqpyqxp ++=+  

 ⇒
x

y

dx

dy

dx

dy

yx

qp

dx

dy

y

q

x

p =⇒






 +
+
+=+ 1 . 

78. (a) xx
x

xf +


























 +−= −

2

1

2
coscos)( 1 π  

  xx
x

xf ++−=
2

1

2
)(

π  

  )log1(
12

1
.

2

1
)(' xx

x
xf x ++

+
−=∴  

  
4

3
1

4

1
)1(' =+−=f . 
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79. (c) yxyyxy +=⇒+= loglog 2  

 
)12(

11
2

−
=⇒+=⇒

yxdx

dy

dx

dy

xdx

dy
y  

80. (b) yxxyyx ee
xy loglog =⇒=  

81. (b) xxxy x loglog ==  

 Differentiating w.r.t. x, we get  

  )log(loglog)log1( exxex
dx

dy =+=+=   

82.  (c) xxyxy xx x
loglog)( =⇒=  

83. (a) yxy ex −= ⇒ yxxy −=log ⇒
x

x
y

log1 +
=  

84. (a) yxey += ⇒ eyxy log)(log +=  

85. (d) tty 121 sin1cos −− =−=  

 and tttx 131 sin3)43(sin −− =−=  

  















−















−==

2

2

1

1
3

1

1

t

t

dt

dx
dt

dy

dx

dy ⇒
3

1=
dx

dy . 

86. (a) ∞
=

).....(sin)(sin)(sin
xxxy  

  ⇒ xyyxy e
y sinloglog)(sin =⇒=  

  ⇒ ]cotsin[log
1

xyx
dx

dy

dx

dy

y
+=  

 
xy

xy

dx

dy

sinlog1

cot2

−
=∴ . 

87. (a) bxy ayx =+ ; Let ux y =  and vy x =  

 ⇒ bavu =+ ⇒ 0=+
dx

dv

dx

du  

88. (a) 1
1 222 +=⇒+= yxy
y

xy  

  
dx

dy
xxy

dx

dy
y 22.2 +=⇒ ⇒

22

2

xy

xy

dx

dy

−
= . 

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ks

hie
du

ca
tio

n.c
om



89. (b) yxyx +=+ 222 ; Differentiating w.r.t. x, we get 

 
dx

dyyx )2(log2)2(log2 +  = 






 ++

dx

dyyx 1)2.(log2 )(  

 ⇒ 






+=+ ++

dx

dy

dx

dy yxyxyx 2222  

 ⇒ xyxyxy

dx

dy
22)22( −=− ++ ⇒

yxy

xyx

dx

dy
+

+

−
−=
22

22 .  

 ∴ .1
2

2

22

22
2

2

1

−=
−

=
−

−
=









==yxdx

dy  

90. (c) )log()(2logloglog)(2 yxnmynxmyxyx nmnm +++=+⇒+= +  

 Differentiating both sides w.r.t. x, 

91.  (d) yx
xyxy

x

)(
.....

=⇒=
∞

 

  ⇒ xyxyy log
2

1
loglog 2/1 ==  

92. (c) ∞++=
toyeyex

.... , 0>x , xyex +=  

 Taking log to the both sides, )(log xyx +=  

93. (a) 












 −=
−

−

2
cot)( 1

xx xx
xf ; Put  θtan=xx  

94. (d) Putting θcot=x  

95. (b) Putting θsin=x and φsin=y  

96. (d) 























+
−−

2

2
1

1

1
cos

x

x

dx

d  

 Let θcos
1

1
2

2

=
+
−

x

x ⇒ θcos)1(1 22 xx +=−  

 ⇒ 1cos)cos1(2 −=+− θθx  

 ⇒ 
2

tan

2
cos2

2
sin2

cos1

cos1 2

2

2

2 θ
θ

θ

θ
θ ==

+
−=x  
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 Or 
2

tan
θ=x  or x1tan2 −=θ  

97. (b) 






 −= − xxy sin
5

4
cos

5

3
cos 1  

 Putting 1sin
5

4
,cos

5

3 =⇒== rrr θθ  

  ⇒ xxxy +=−= − θθθ ]sinsincos[coscos 1 1=⇒
dx

dy . 

98. (d) 
22

1tan
xa

x

dx

d

−
−  

 Putting ,sinθax =  

99. (b) xxfxf =− )/1(2)(3        .....(i)  

 Let yx =/1 , then yyfyf /1)(2)/1(3 =−  

 ⇒ yyfyf /1)/1(3)(2 =+−  

 ⇒ xxfxf /1)/1(3)(2 =+−    .....(ii) 

 From 3 × (i) + 2 × (ii), 

 xxxfxfxfxf /23)/1(6)(4)/1(6)(9 +=+−−  

 
x

xxf
2

3)(5 += ⇒ 






 +=
x

xxf
2

3
5

1
)(  

100. (b) Let 
x

x
y

11
tan

2
1 −+= −  

  Put ,tanθ=x  then 












 −+= −

θ
θ

tan

1tan1
tan

2
1y  

  






 −=






 −= −−

θ
θ

θ
θ

sin

cos1
tan

tan

1sec
tan 11y  

  
2

tantan

2
cos

2
sin2

2
sin2

tan 1

2

1 θ
θθ

θ
−− =



















=y  

  xy 1tan
2

1

2
−== θ , )tan( 1 x−=θ∵ .  
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101. (c) 










 −+= −

x

x
u

11
tan

2
1 and xv 1tan2 −=  

 Put θtan=x in u and v;  

 










 −+= −

θ
θ

tan

1tan1
tan

2
1u and θ2=v  

 






 −= −

θ
θ

tan

1sec
tan 1u and θ2=v  

 


















= −

2
cos

2
sin2

2
sin2

tan

2

1

θθ

θ

u and θ2=v  

 2/θ=u and θ2=v ; 
4

1

2

2/1

/

/ ===∴
θ
θ

ddv

ddu

dv

du . 

102. (c) 










+
−= −

2

2
1

1

1
sin

x

x
y  

 Put θtan=x ⇒ x1tan−=θ  

 θπθ 2
2

2cossin 1 ±==∴ −y  

103. (c) Let x
x

x
y 1

2

2
1

1 tan2
1

1
cos −− =












+
−= ,  

 
3

2

1

3
1

2

tan3
3

31
cot

2

2

2

1

2

11
3

2
1 =










+










+=


















=⇒=









−
− −−

x

x

dx

dy
dx

dy

dy

dy
x

xx

x  

104. (c) The differential coefficient of 
x

x
1

1

tan1

tan
−

−

+
 with respect to 

)(tan

tan1

tan

tan
1

1

1

1

x
dx

d

x

x

dx

d

x
−

−

−

−











+
=  

105. (c) ;mxmx beaey −+= mxmx mbeame
dx

dy −−=∴  

 Again mxmx bemeam
dx

yd −+= 22
2

2

 

 ⇒ ym
dx

yd
beaem

dx

yd mxmx 2
2

2
2

2

2

)( =⇒+= −  

 Or 02
2

2

=− ym
dx

yd . 
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106. (b) 11 )1( −−−+ −+=⇒+= nnnn nbxaxn
dx

dy
bxaxy  

 ⇒ 21
2

2

)1()1( −−− +++= nn bxnnaxnn
dx

yd  

 ⇒ ynn
dx

yd
x )1(

2

2
2 += . 

107. (b) Let x
x

x
p 1

2
1 tan2

1

2
sin −− =

+
=  

   and x
x

x
q 1

2

2
1 tan2

1

1
cos −− =

+
−= ; ∴ 1

/

/ ==
dxdq

dxdp

dq

dp . 

108. (a) Let 












 −+= −

x

x
y

11
tan

2
1

1  and xy 1
2 tan−=  

 Now  ,
2

tantan 11







= − θ
dx

d

dx

dy    [By putting ]tanθ=x  

 ⇒
)1(2

1

2
tantan

2
11

xdx

d

dx

dy

+
=







= − θ &
2

2

1

1

xdx

dy

+
=  

  Hence 
2

1

2

1 =
dy

dy . 

109. (d) 
2

2

22

2

.
11

dx

yd

dx

dy
dx

dydy

d

dy

dx

dy

d

dy

xd










−=


















=







= .  

110. (a) 
20

)4()2(3)(2
lim

x

xfxfxf
x

+−
→

 

  Using L-Hospital’s rule twice, we get 

  a
xfxfxf

x
3

2

)4("4.4)2("2.2.3)("2
lim

0
=+−

→
 

111. (b) We have .exye y =+ Differentiating w.r.t.x, we get  0=++
dx

dy
xy

dx

dy
e y  .....(i) 

  Differentiating w.r.t .x, we get 

  02
2

22

2

2

=++






+
dx

yd
x

dx

dy

dx

dy
e

dx

yd
e yy  .....(ii) 
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112. (a) 














+
+++=⇒++= −

2

122

1
1)1()1(

x

x
xxn

dx

dy
xxy nn  

 ⇒
2

2

1

)1(

x

xxn

dx

dy n

+

++=  

 ⇒ nxxn
dx

dy
x )1()1( 22 ++=+  

113. (c) Put φθ sin,sin 33 == yx  

  )(11 33366 yxayx −=−+−∴  

  ⇒ )sin(sincoscos 3 φθφθ −=+ a  

  Or 
2

cos
2

sin2
2

cos
2

cos2 3 φθφθφθφθ +−=−+
a  

  Or 0
2

sin
2

cos
2

cos 3 =






 −−−+ φθφθφθ
a  

  If ,0
2

cos =+ φθ then 
22

πφθ =+  

  φπθ −=∴  or φθ sinsin =  or yx =  

114. (a) 
θ
θ

ddx

ddy

dx

dy

/

/=
θθθ

θθθθ
sintansec

sincostansec 1

+
+=

−nn nn  

  
θθ

θθ
cossec

)cos(sec

+
+=

nnn (Dividing rN  and rD by θtan ) 

  ⇒
2

222

)cos(sec

)cos(sec

θθ
θθ

+
+=







 nnn

dx

dy  

  
4

)4(

cos.sec4)cos(sec

]cossec4)cos[(sec
2

22

2

22

+
+=

+−
+−=

x

ynn nnnn

θθθθ
θθθθ  

 ⇒ )4( )4( 22
2

2 +=






+ yn
dx

dy
x . 

115. (a) standard problem 

116. (c) 
y

xp

dx

dy
xp

dx

dy
y

)(
2)('2

′
=⇒=

22

2 )()(
2

y

yxpxpy

dx

yd ′′−′′
=⇒  

 ⇒ )()(2 2
2

2
3 xp

dx

dy
yxpy

dx

yd
y ′−′′= 2)}({

2

1
)()( xpxpxp ′−′′=  

  ⇒ )()()()()()(2
2

2
3 xpxpxpxpxpxp

dx

yd
y

dx

d ′′′−′′′+′′′=
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    )()( xpxp ′′′= . 

117. (c) Let )0().5()05(0,5 fffyx =+⇒==  

  ⇒ 1)0()0()5()5( =⇒= ffff  

  Therefore, 
h

fhf
f

h

)5()5(
lim)5('

0

−+=
→

 

  






 −=−=
→→ h

hf

h

fhff
hh

1)(
2lim

)5()()5(
lim

00
,  { }2)5( =f∵  

  632)0('2
)0()(

.lim2
0

=×=×=






 −=
→

f
h

fhf
h

. 

118. (c) .)()1(
2

0

2 ∫=+
x

dttfxx  

 Differentiating w.r.t .x , xxfxxx 2.)()1(2 22 =++  

 ⇒ 0,
2

1)( 2 >++= x
x

xxf  

 Putting ,2=x .4
2

2
21)4( =++=f  
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