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TOPIC: “DIFFERENTIATION” 

1.If  xfy   and  ygx   where ‘g’ is the inverse function of f  and if dx
dy

 and dx
dy

    

            both exits and dx
dy

≠ 0 ,then prove that dx
dy

 = 








dy
dx
1

. 

2. Prove that if a function  xf  is differentiable at ax   then it is continuous at  

           ax  . 

3. If  xfy   is a differentiable function of ‘u’ and  xgu   is a differentiable     

    Function of ‘x’, then prove that   xgfy   is differentiable function of ‘x’ and       

           dx
du

du
dy

dx
dy . . 

4. If    tgytfx  ,  are differentiable function of parameter ''t  then prove that y   

    is a differentiable function of ‘ x ’ and 0, 

















dt
dx

dt
dx
dt
dy

dx
dy

, Hence find  dx
dy

if 

taytax sin,cos  . 

5. If y is a differentiable function of u, and  u is a differentiable function of x ,then    

           Show that, 

            dx
du

du
dy

dx
dy . . 

6. Prove that every differentiable function is continuous. 

7. Show that the function   xf │x│ is not differentiable at the point 0x . 

8. If
axey  , show that .log yy

dx
dyx   
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9. If  21tan xy  , show that     02121 2
2

2
22 

dx
dyxx

dx
ydx . 

10.  If 2log 33

33

10 










yx
yx

 , then show that 2

2

101
99

y
x

dx
dy 

  . 

11. If   qpqp yxyx   then prove that x
y

dx
dy

 . 

12.  If
2sec a

yx
yx












 , then ...2

2


dx

yd
 

                 (a)  y                         (b)  x   

                 (c)  x
y

                        (d)  0  

13.  If   





 

x
xy

3
1sec3sin 11

, find dx
dy

. 

14. If ,yxy ex  then dx
dy

=……. 

              (a)  x
x

log1
1



                (b)   2log1
log

x
x

  

              (c)  x
x

log1
log1




                (d)  x
x

log1
1



. 

15. If  yxayx  22 11  show that 2

2

1
1

x
y

dx
dy




 . 

16.If ,sin1,cos1   xy  then dx
dy

 at 4
   is …. 

               (a)  -1                         (b)   1 

               (c)  2
1

                         (d)  2
1  

17. If  y  = 










2
1

63
15tan

xx
x

, show that    22 121
2

231
1







xxdx
dy

. 
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18.  If 2y = 11  xx , show that   0414 2

2
2  y

dx
dyx

dx
ydx . 

19. Find the derivative of xxsin  with reference to x  by first principle . 

20. If xy   ; find dx
dy

 using first principles. 

21. Find derivative of 4
1

2 x by using first principle . 

22. If atyatx 2,2  , then find dx
dy

. 

23. If 





 






 

t
tay

t
tax 1,1

 then show that y
x

dx
dy

 . 

24. If 02 22  byhxyax , show that .02

2


dx

yd  

25. Differentiate 
5x  with respect to 

x5 . 

26. Find dx
dy

 , if xxy xloglog2  . 

27.  If  21sin xy  , show  that,    21 2

2
2 

dx
dyx

dx
ydx . 

28. Find  dx
dy

 , if      xxxy sin4tan  . 

29. Differentiate  ax ax   with respect to x. 

30. Find dx
dy

,if  xxey tan . 

31. If   138172 yxyx  ,Prove that x
y

dx
dy 2

 . 

32.   If 






 
 

x
xy

2
151cot

2
1

,then find dx
dy

. 
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33. If )sin(sin yaxy  , then show that  dx
dy

=
 

a
ya

sin
sin 2 

. 

34. Differentiate 
x7  with respect to x7log . 

35. If  54tan  xy , find dx
dy

. 

36. Find dx
dy

 if 









2

1

1
2sin

x
x

. 

37.  If
 

21
tan

x
xy

x


 ,find dx

dy
. 

38. If  ...sinsinsin xxxy , show that, dx
dy

= 12
cos

y
x

. 

39.  If 
yxyx  3 show that,  dx

dy
= xx

yx
3log

3log 
. 

40. Differentiate 











2

1

1

1cos
x

ec  with respect to x. 

41. If
00 cossin xxy  ,find dx

dy
. 

42. Differentiate 





















 2

5

1
12log

x
xx

 with respect to x. 

43. If  yxy  logsin  , then show that  1cos
1




yyxdx
dy . 

44. If  yxy  sin , find dx
dy

. 

45. If  xxy 34cos 31  
,find dx

dy
. 

46. If 















xax
axxy

22

22

log ; find dx
dy

. 
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47. If
xyexy . then show that,   dx

dy
=

 
 xyx

xyy



1
1

. 

48. Differentiate   









3

1

1
2sin

x
x

 w .r .t. 










2

2
1

1
1cos

x
x

. 

49.  If 
xmey

1tan 

 then show that,     021 2

2
2 

dx
dymx

dx
dx

y

. 

50. Find dx
dy

 if  xey x 5sinlog . 

51. If 
mxmx eey   , prove that ym

dx
yd 2
2

2

  

52.  If  xyx cos  , find dx
dy

. 

53.Differentiate, 






 

41
cos4sin5sin 1 xx

 w. r . t. x . 

54. Find dx
dy

 , if 
yxyx  2 . 

55. Find dx
dy

 ; if 








 

x
xy

cos1
sintan 1 . 

56. If
yxy ex   show that  2log1

log
x

x
dx
dy


 . 

57. If xy 1sec  ,then show that      112 
dx
dyxx . 

58. Differentiate with respect to x , 












32

1 sincossin
ba

xbxa
. 

-------------- 
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