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DIFFERENTIATION

SYNOPSIS

 If y = f(x) is differentiable at any point ‘x’ then its

derivative is f 1(x) = 0h
Lt
 h

)x(f)hx(f 
 and it is

called the first  derivative of f(x)
A function f is said to be derivable at x=a if

ax

afxf

ax
Lt






)()(
 exists. The limit is called the deriva-

tive of f at x=a and is denoted by f1(a).

i.e., ax

afxf

ax
Lt






)()(
= ax

afxf

ax
Lt






)()(
  then the limit

value denoted by f1(a) is called derivative of f(x) at
x=a.

 Let f be a function defined on [a, b]. Then f is said to
be differentiable on [a, b], if

  f is differentiable at ‘c’ i.e., cx

cfxf

cx
Lt






)()(
 where

c (a, b) exists

 f is right differentiable at ‘a’ i.e., ax

afxf

ax
Lt






)()(
ex-

ists

 f is left differentiable at ‘b’ i.e., bx

bfxf

bx
Lt






)()(
ex-

ists.

 If f(x), g(x) are two differentiable functions of ‘x’ then
the linear combination of the two functions is also
differentiable function of ‘x’.

i.e.,   )(2)(1)(2)(1 xg
dx

d
cxf

dx

d
cxgcxfc

dx

d
  where c

1
,

c
2
 are constants.

 PRODUCT RULE: If f(x), g(x) are two differentiable
functions of ‘x’ then

  )().( xgxf
dx

d
= )()()()( xg

dx

d
xfxf

dx

d
xg 

  If f(x), g(x), h(x) are three differentiable functions
of ‘x’ then

 )().().( xhxgxf
dx

d
= )()().( xf

dx

d
xhxg

)()().()()().( xh
dx

d
xgxfxg

dx

d
xhxf 

 QUOTIENT RULE: If f(x), g(x) are two differentiable
functions of ‘x’ then

 2)(

)()()()(

)(

)(

xg

xg
dx

d
xfxf

dx

d
xg

xg

xf

dx

d 










 PARAMETRIC DIFFERENTIATION: If x=f(t) and
y=g(t) are the parametric equations of a curve then

)(

)(
.

1

1

tf

tg

dx

dt

dt

dy

dx

dy


   1.  nn xnx
dx

d


dx

d
(sinx)=cosx


dx

d
(Cosx)=-Sinx


dx

d
(tanx)=sec2x


dx

d
(cotx)=-cosec2x


dx

d
(secx)=secx.tanx


dx

d
(cosecx)=-cosecx.cotx


dx

d
(ex)=ex


dx

d
(ax)=ax.loga


dx

d
(logx)=

x

1

 1

2

1
( ) ( 1,1)

1

d
Sin x x

dx x

   


 1

2

1
( ) ( 1,1)

1

d
Cos x x

dx x

 
  



 1
2

1
( )

1

d
Tan x x R

dx x
  



 1
2

1
( )

1

d
Cot x x R

dx x
 

 


 1

2

1
( ) 1 1

| | . 1

d
Sec x x or x

dx x x

    


 1

2

1
( sec ) 1 1

| | . 1

d
Co x x or x

dx x x

 
   




dx

d
(sinhx)=coshx


dx

d
(coshx)=sinhx


dx

d
(tanhx)=sech2x


dx

d
(cothx)=-cosech2x

         (sec ) sec
d

hx hx tanhx
dx

 
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
dx

d
(cosechx)= -cosechx.cothx

 2

1

1

1
)(

x
xSinh

dx

d




 1

2

1
( )

1

d
Cosh x

dx x

 


 2
1

1

1
)(

x
xTanh

dx

d




 for x (-1, 1)

 2
1

1

1
)(

x
xCoth

dx

d




 for x (- , -1)U(1,  )

 2

1

1

1
)(

xx
xSech

dx

d






 for x (0, 1)

 2

1

1.||

1
)sec(

xx
xhCo

dx

d






for x (- , 0)U(0,  )

 If f(x, y)=0 then 
y

x

f

f

dx

dy 


where f
x
, f

y
 are the partial derivatives.

 If y=  toxfxfxf .........)()()(  then

)12(

)(1




y

xf

dx

dy
.

 Let f(x), g(x) be the two differentiable functions of ‘x’

and if )()( xgxfy   then













)(

)(
)()(log)(

1
1

xf

xf
xgxfxgy

dx

dy
.

 If y=f(x)+ y

1
 then 

1y

)x(fy

dx

dy
2

12




 If f(x+y)=f(x).f(y)   x, y   R and f(x)  0 then

f1(x)=f1(0).f(x).

 2)dcx(

bcad

dcx

bax

dx

d
















 2

1

}d)x(cf{

)x(f)bcad(

d)x(cf

b)x(af

dx

d
















  
)x(f

)x(f
)x(flog

dx

d 1

e 

  
)x(f2

)x(f
)x(f

dx

d 1


  2
1

)x(f

)x(f

)x(f

1

dx

d 










      )x(f.)x(fn)x(f
dx

d 11nn 

 If y = 






 
)x(g).x(f1

)x(g)x(f
Tan 1

  then

   2
1

2

1

)x(g1

)x(g

)x(f1

)x(f

dx

dy







 If y=(gof)(x) then 
dx

dy
 = g1(f(x)).f1(x)

 If y=f(x) and z=g(x) then 
)x(g

)x(f

dz

dy
1

1
 .

 If y=f(x)y then  )x(flogy1)x(f

)x(f.y

dx

dy

e

12




 While differentiating the given function using
trigonometric transformation, observe the
following points.

 If the function involve the term 22 xa  ,

then put x = a sin  or x = acos
 If the function involve the term 22 xa  ,

then put x = a tan   or x = a cot 
 If the function involve the term 22 ax  ,

then put x = a sec  or x = a cosec
 If the function involve the term

,
xa

xa
or

xa

xa







 then put x = a cos   or

x = a cos 2
 All the above substitutions are also true if

a = 1

 If f (x) = |x|, then 1f  (0) does not exist.

x

x

dx

xd ||||
 , if 0x

 If f (x) = |x|, f (x) is continuous at x = 0  but
not differentiable at x = 0.

 If f (x) = x sin 
x

1
, f(x) is continuous at x = 0

butnot differentiable at x = 0

 If f (x) = x cos 
x

1
, f(x) is continuous at x = 0

but not differentiable at x = 0.
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MULTIPLE CHOICE QUESTIONS

LEVEL - I

1.
h

xhx
Lt
h


0

=

1. x 2. 
x2

1
3. 2 x 4. 

x

1

2.






 

x
x

dx

d 1
=

1. 1 - 2

1

x
2. 1 + 2

1

x
3. 2

1

x
 - 1 4. 1 - 

x

1

3.











32

53

x

x

dx

d
=

1. 2)32(

19

x 2. 2)32(

14

x

3. 2)32(

19





x
4. 2)32(

1





x

4. If y=  to
xxx

............
!3!2!1

1
32

 then 
dx

dy
=

1. x 2. 0 3. y 4. y

1

5. If ax2 + 2hxy + by2 = 0 then 
dx

dy
=

1. - 









byhx

hyax
2. 










byhx

hyax

3. -(ax+hy)(hx+by) 4. (ax+hy)(hx+by)

6. If x2 + y2 + 2gx + 2fy + c = 0 then 
dx

dy
=

1. 











yf

xg
2. xg

yf




3. 2xf

gxy




4. gy

gx




7. If ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 then 
dx

dy
=

1. )(

)(

fbyhx

ghyax




2) )(

)(

ghyax

fbyhx




3) )(

)(

fbyhx

ghyax




4) )(

)(

ghyax

fbyhx




8. If Sin2mx + Cos2ny = a2 then 
dx

dy
=

1. nySinn

mxSinm

2.

2.
2. 

Sinnxn

Sinmxm

.

.

3. 
nxCosn

mxCosm

2.

2.
4. 

nxSinm

mxSinn

2.

2.

9.
h

xSinhxSin
Lt
h

3)33(

0




=

1. 3Cos3x 2. 
2

3
Cos3x 3. -3Cos3x 4. 0

10.
h

xhx
Lt
h

tantan

0




=

1. Sec2 x 2. 
x

xSec

2

2

3. 
x

x

2

tan
4. 

x

x

2

tan

11.











xba

xba

dx

d

cos

cos
=

1. 2)cos(

cos2

xba

xab

 2. 2)cos(

sin2

xba

xab



3. 2)cos(

cos2

xba

xab




4. 2)cos(

sin2

xba

xab





12. )3( 0Sinx
dx

d
=

1. 3cosx0 2.
180

3
sinx0

3. 3 sinx0 4.
60


cosx0

13. If y=sec(x0+300) then 
dx

dy
=

1. 
60


sec(x0+300).tan(x0+300)

2. 
180


sec(x0+300)tan(x0+300)

3. 
60


sec2(x0+300).tan(x0+300)

4. 
180


sec(x0+300)tan(x0+300)

14. If x+y=sin(x+y) then 
dx

dy
=

1. 
2

1
2. 0 3. -1 4. 

3

1

15.






 

a

x

dx

d 1sin =

1. 22

1

xa 
2. 22

1

xa 

3. 22 xa

x


4. 22

1

xa 


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16. If y= 













  xTan

2
cot1 

 then 
dx

dy
=

1. 1 2. -1 3. 0 4. 
2

1

17.
dx

d
[log(coshx)]=

1. sinhx 2. cothx 3. tanhx 4. -cothx

18.
dx

d
[sinh-13x]=

1. 291

3

x
2. 291

3

x
3. 291

1

x
4. 291

1

x

19. 





 

2
cosh 1 x

dx

d
=

1. 
4

1

2 x
2. 

4

1

2 x
3. 

4

1

2 



x
4. 

4

1

2 



x

20. If f(x) = )(' afthen
x

a
a

x

1) log a - 1 2) log a - a
3) a log a - a 4) aloga + a

21.
h

ee
Lt

xhx

h

222

0




=

1. e2x 2. -e2x 3. 2e2x 4. 
2

1
e2x

22.






  xcot1log 2
e

dx

d
=

1. cosecx cotx 2. -cosecx.cotx
3. cosec2x.cotx 4. 0

23. If y= 7xlog23   then 
dx

dy
=

1.
x

2
log3 2.

x

y 3log.2

3. 2xy 4. x

3log2

24. If y= xx e.a  then 
dx

dy
=

1. y(1+loga) 2. y2(1+loga)
3. -y(1+loga) 4. y(1-loga)

25.  )sin(. cbxe
dx

d ax  =

1. eax{asin(bx+c)+bcos(bx+c)}
2. eax{acos(bx+c)+bsin(bx+c)}
3. eax{asin(bx+c)-bcos(bx+c)}
4. eax{acos(bx+c)-bsin(bx+c)}

26. If x=at2, y=2at then 
dx

dy
=

1. 
t

1
2. t 3. t2 4. 1

27. If x=tan t, y=cos t, 0 < t < 
2


 then 

dx

dy
=

1. xy2 2. -x2y 3. xy 4. -xy3

28. If |x| < 1, then

    





































 .....
q

x

3

q2pqpp

q

x

2

qpP
x

q

p
1

dx

d
32

1.   11

1
 q

p

xq

p
2.  q

p

xq

p

1

1

3.   11  pqx 4.   11  pqx

29. The derivative of 








 

x

x
Tan

11 2
1

w.r.t















2

2
1

21

12

x

xx
Tan  at x = 0 is

1. 1/4 2. 1/8 3. 1/2 4. 1
30. If [x] denotes the greatest integer contained in x

then for 4 < x < 5,   x
dx

d

1. [x - 4, 5] 2. [x]
3. 0 4. 1

31. If cbxaxxf  2)(  then  



 5

)5()(
5 x

fxf
Lt
x

1. 5a + 5 2. 10 a + 5
3. 25a + 5b + b 4. 10 a + b

32. A differentiable function f is defined for all x > 0 as

f (x) = 6x + 5 then  16f 1  is equal  to
1. 64         2. 16           3. 32        4. 6

33.  If 2
b

y

a

x
nn
















 then 
dx

dy
 at  (a, b) is

1. a/ b        2. -a/b         3. b /a        4. -b/a
34. If f(x) is an odd differentiable function defined

on   ,  such that  3f1 = 2 then  3f1

1. 0               2. 1            3. 2             4. 4

KEY
1. 2 2. 1 3. 1 4. 3 5. 1
6. 1 7. 1 8. 1 9. 1 10.2
11. 2 12. 4 13. 2 14. 3 15.2
16. 1 17. 3 18. 1 19. 2 20.1
21. 3 22. 2 23. 2 24. 1 25.1
26. 1 27. 4 28.1 29.1 30.3
31.4 32.4 33.4 34.3
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LEVEL - II

1. 















1

1
2

2

xx

xx

dx

d
=

1. 22

2

)1(

)1(2





xx

x
2. 22

2

)1(

)1(2





xx

x

3. 22

2

)1(

)1(2





xx

x
4. 22

2

)1(

)1(2





xx

x

2. If y=
n

axx 





  22

 then   2
22 







dx

dy
ax =

1. n2y 2. -n2y 3. ny2 4. n2y2

3. If y=
24

1

22  xx
 then 

dx

dy
=

1. 














 2

1

4

1

2 22 xx

x

2. 














 2

1

4

1

2 22 xx

x

3. 


















2

1

4

1

2 22 xx

x

4. 














 2

1

4

1

2

1

22 xx

4. If y2 - 2x2=y then 
)1,1( 








dx

dy
=

1. 
3

4
2. 

3

4
3. 

4

3
4. 

4

3

5. If 3x2 + 4xy + 2y2 + x - 8=0 then 
)3,1(








dx

dy
=

1. 
8

3
2. 

8

7
3. 

8

5
4. 

8

5

6. If (x+y)2 = ax2 + by2 then 
dx

dy
=

1. )1(

)1(

byx

yax




2. )1(

)1(

byx

yax




3. )1(

)1(

byx

yax




4. )1(

)1(

byx

yax




7. If xy=x+y, then 
dx

dy
=

1. 
x

xy

1
2. 

x

y




1

1
3. xy

y

1 4. 2)1(

1





x

8. If x2 - y2 = a(x - y) and x  y, then 
dx

dy
=

1. 1 2. 
2

1
3. 

3

1
4. -1

9.
dx

d
(4cos3x0-3cosx0)=

1. 
60


sin3x0 2. cos3x0

3. tan3x0 4. 
60


sin3x0

10. 




 xSin

dx

d
=

1. 
xx

x

sin4

cos
2. 

xx

x

cos4

sin

3. 
xx

x

sin4

cos
4. 

xx

x

cos4

tan

11. If y=
x

x

cos1

cos1




 then 
dx

dy
=

1. sec2

2

x
2. xsec

2

x

3. x2sec
2

x
4. 

2

1
sec2

2

x

12. If y=
x

x

2sin1

2sin1




 then 
0









xdx

dy
=

1. 
2

1
2. 1 3. -2 4. 2

13. If y=cos(1-x2)2 then 
dx

dy
=

1. 4x(1-x2)sin(1-x2)2 2. 4x(1-x2)sin(1-x2)
3. -4x(1-x2)sin(1-x2)2 4. 4x(1+x2)sin(1+x2)

14. If y=Sin5(3x+1) then 
dx

dy
=

1. sin4(3x+1)cos2(3x+1)
2. 15sin4(3x+1)cos(3x+1)
3. 15sin5(3x+1)cos(3x+1)
4. -sin4(3x+1)cos2(3x+1)

15.
dx

d
(sin5x.sin5x)=

1. sin4x.sin5x 2. 5sin4x.sin6x
3. 5sin4x.sin5x 4. -5sin4x.sin6x

16. If 







125x

x
532 dx

dy
thenlogloglogy

1. 
532 logloglog125

1

2.
532 logloglog250

1

3.
532 logloglog375

1

4.
532 logloglog500

1
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17.
dx

d
{sin3x.cos3x}=

1. -3sin2x.cos4x 2. 3sin2x.cos4x
3. -3sin3x.cos3x 4. 3sin3x.cos3x

18. If y=sin32x.cos23x then 
dx

dy
=

1. 6sin32x.cos3x 2. 6sin22x.cos3x.cos5x
3. sin22x.cos3x.cos5x 4. -6sin22x.cos3x.cos5x

19.  32sin x
dx

d
=

1. 
32

32cos





x

x
2. 

322

32cos





x

x

3. 32 x cos 32 x 4. cos 32 x

20. If Tan (x + y) + Tan (x - y) = 1 then 
dx

dy

1.
   
   yxSecyxSec

yxSecyxSec




22

22

2.
   
   










yxSecyxSec

yxSecyxSec
22

22

3.
 
   yxSecyxSec

yxSecyxSec




22

22 )(

4.  222

1

yx 

21. If ysinx=x+y then 
dx

dy
 at x=0 is

1. 1 2. -1 3. 0 4. 2

22. If y=xsiny, then 
dx

dy
=

1. y

yx

sin

sin1
2. yx

yx

cos

sin1

3. yx

y

cos

sin1
4. 

yyy

y

cossin

sin2



23. If cosy=x.cos(a+y) then 
dx

dy
=

1. 
a

ya

sin

)(cos2 
2. 

a

ya

cos

)(cos2 

3. 
)(sin

cos
2 ya

a

 4. 
a

ya

sin

)cos( 

24. If y= xecx 22 cossec   then 
dx

dy
=

1. -4cosec2x.cot2x 2. sec2x
3. 2cosec2x.cot2x 4. 2sec2x

25. If y=
1sec

1sec




x

x
 then 

dx

dy
=

1. 
2

sec
2

1 2 x
2. 

2
sec2 x

3. 
2

tan
2

1 x
4. 

2
tan

x

26. 





   211 1cossin xx

dx

d
=

1. 21

1

x
2. 21 x

x


3. 21

2

x
4. 21

4

x

27. If y=
2

1
sin 1 x  then 

dx

dy
=

1. 212

1

x


2. 212

1

x

3. 21

1

x
4. 21 x

x





28. 





   211 1sinsin xx

dx

d
=

1. 
2

1
2. 21

2

x
3. 2 21 x 4. 0

29. If y=
x

x
Tan

cos1

cos11




 then 
dx

dy
=

1. 1 2. -1 3. 
2

1
4. 

2

1

30. If y= 










x

x
Tan

sin1

cos1
 then 

dx

dy
=

1. 1 2. -1 3. 
2

1
4. 

3

1

31. If y=Tan-1(secx+tanx) then 
dx

dy
=

1. 1 2. 
2

1
3. -1 4. 0

32. If y=Cot-1(cosecx-cotx) then 
dx

dy
=

1. 1 2. 
2

1
3. -1 4. 0

33. If y=Sin-1(Cosx) then 
dx

dy
=

1. 1 2. -1 3. 0 4. 2

34. If y=
2

1
cos 1 x  then 

dx

dy
=

1. 212

1

x


2. 212

1

x
3. 21

1

x
4. 21

1

x


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35. 






 

2
cot

6

1

2
cot

2

1 3 x
h

x
h

dx

d

1. 
2

4
cos

4

1 x
hec 2. 2/cot4/1 4 xh

3. 2/cos4/1 4 xhec 4. 2/cot4/1 4 xh

36.

2
1

2

1
cos

1

d x

dx x
   

     

1. 21

2

x
2. 21

2

x


3. 21

1

x
4. 21

2

x

37.















2

1

12

1
cos

xx
ec

dx

d
=

1. 21

1

x
2. 21

2

x

3. 2 21 x 4. 21

2

x

38. 









 






x

x
Tan

x

x
Tan

dx

d 2
1

2
1 1

1
=

1. 0 2. 1 3. 
2

1
4. 2

39. 















ax

ax
Tan

dx

d

1
1

=

1. )1(2

1

xx  2. )1(2

1

xx 



3. )1(

2

xx  4. )1(

2

xx 



40. 


















 

1

1
sin

1

1
sec 11

x

x

x

x

dx

d
=

1. -1 2. 0 3. 1 4. 2

41. If y=
ab

ax
Sin


1

, a<x<b then 
dx

dy
=

1. ))((

1

xbax  2. ))((2

1

xbax 

3. ))((2

1

xbax 


4. ))((

1

xbax 



42. If y=
xb

ax
Tan


1

, a<x<b then 
dx

dy
=

1. ))((2

1

xbax  2. ))((

1

xbax 

3. 
xb

ax




4. 
ax

xb




43. If y=sin(2sin-1x) then 
dx

dy
=

1. 2

2

1

1

x

y




2. 2

2

1

1

y

x





3. 2 2

2

1

1

x

y




4. 2 2

2

1

1

y

x





44. If y=Sin-1(4x3-3x) then 
dx

dy
=

1. 21

3

x
2. 21

3

x


3. 21

1

x
4. 21

1

x



45. If y= 













x

xx
Tan

31

)3(1
 then 

dx

dy
=

1. xx)1(

3

 2. xx)1(2

3



3. xx)1(2

3




4. 0

46. If y=




















3
1

3
1

3
1

3
1

1

ax1

ax
Tan  then 

dx

dy
=

1. 














 3

2
3
2

x1x3

1
2. 


















3
2

3
2

x1x3

1

3. 














 3

2
3
2

x1x

1
4. 


















3
2

3
2

x1x

1

47. If y= 













23

32
1

3

3

axa

xxa
Tan  then 

dx

dy
=

1. 22

3

xa

a


2. 22

1

xa 

3. 22

23

xa

a




4. 22

3

xa

a





48. If y=
x

x
Tan

11 2
1   then 

dx

dy
=

1. 21

1

x
2. 21

1

x


3. 

)1(2

1
2x 4. 21

2

x
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49. If y= 













2

3
1

121

86

x

xx
Tan  then 

dx

dy
=

1. 241

6

x


2. 241

6

x
3. 241

1

x
4. 21

1

x

50. If y= 











 

ax

xa
Tan

11 22
1

 then 
dx

dy
=

1. 
)1(2 22xa

a

 2. 
)1(2 22xa

a





3. 
)1(2

1
22xa 4. 

)1(2 22

2

xa

a



51. If y= 









x

x
Tan

121

431
 then 

dx

dy
=

1. 291

1

x
2. 291

1

x


3. 291

3

x
4. 291

3

x



52. If y=Sin-1(3x-4x3)+Cos-1(4x3-3x) then 
dx

dy
=

1. -1 2. 
2

1
3. 0 4. 2

53. If y= 













p

p

x

x
Cos

2

2
1

1

1
 then 

dx

dy
=

1. p

p

x

px
2

1

1

2





2. p

p

x

px
2

1

1



3. p

p

x

x
2

1

1



4. p

p

x

px





1

2 1

54. If y= 













x

x
Tan

41

41
 then 

dx

dy
=

1. )41(

2

xx  2. )41(

1

xx 

3. 
x41

2




4. 241

2

x

55. If y= 





  xxTan 21 1  then 

dx

dy
=

1. 21

1

x
2. 

)1(2

1
2x


3. 

)1(2

1
2x 4. 21

1

x



56. 









x

x

dx

d

1

1
cot 1

=

1. 21

1

x
2. 21

1

x


3. 21

1

x
4. 21

1

x



57.
dx

d
{sin-1(6x-32x3)}=

1. 241

6

x
2. 241

1

x

3. 241

1

x


4. 241

6

x



58. 
















22

1

xa

x
Tan

dx

d
=

1. 22

1

xa 
2. 22

1

xa 



3. 22 xa

x


4. 22

1

xa 

59. 













 

x

x

dx

d

sin

cos1
cot 1

=

1. 1 2. 
2

1
3. 

3

1
4. -1

60. 


















x

x

dx

d

tan32

tan23
cot 1

=

1. 21

1

x


2. 21

1

x
3. 0 4. 1

61. If y=aCos -bSin  then 
2

2 







d
dy

y =

1. 2

2

b

a
2. 2

2

a

b
3. a2 - b2 4. a2 + b2

62. The derivative of 2

2
1

1

1

x

x
Cos




 w.r.t. 2

1

1

2

x

x
Tan




 is

1. 0 2. 1 3. 2 4. 
2

1

63. The derivative of 
x

x
Tan

11 2
1   w.r.t. Tan-1x is

1. 0 2. 1 3. 2 4. 
2

1

64. If f(x)=x.Sin
x

1
 for x  0, f(0)=0 then

1. f is continuous at x=0
2. f is differentiable at x=0
3. f 1(0-) exists but f 1(0+) does not exist
4. f is discontinuous at x=0

65. If f(x) = 
x

x

tan1

tan1




, then f 1 (x) =

1) 





  x

4
sec2 

2) 





  x

4
sec2 

3) - 





  x

4
sec2 

4) - 





  x

4
sec2 

66. 








xx

xx

dx

d

cottan

cottan
=

1) 2 sin2x 2) -2 sin2x
3) 2 cos2x 4) -2 cos2x
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67.















xa

xax

dx

d 2
1 2

tan  =

1) 22

1

xa 
2) 22

1

xax 

3) 22

1

xax 


4) 22

1

xa 



68. If x siny = 3 siny + 4 cosy , then 
dx

dy
=

1) 
4

sin2 y
2) 

4

sin2 y

3) 
4

cos2 y
4) 

4

cos2 y

69. If 

2

1cosh 






dx

dy
then

c

x
cy =

1) sinh x/c 2) c sinh x/c
3) 1/c sinh x/c 4) y/c

70. If a function satisfies f 1(x) = f(x), then f(x) =
1) e2x 2) logx 3) cex 4) tanx

71. If   
dx

dy
thenxey x 12

1) xe2 2) xe2/1 3) xe 4) xe

72.










 


)1x2(log

3

5
3

3
dx

d
=

1. 3
8

)12(3

10





x
2. 3

8
)12(3

10

x

3. 3
8

)12(

1

x
4. 3

8
)12(

1





x

73.  ))xalog()xa(log(ne
dx

d 
=

1. 

1

2











 n

xa

xa
an 2. 1

1

)(

)(2






n

n

xa

xaan

3. 1

1

)(

)(2







n

n

xa

xaan
4. 

n

xa

xa
an 











2

74. If y= )}13(log)1({log2 555  xx  then 
dx

dy
 at x=0 is

1. 0 2. 
3

1
3. 

5

3
4. -4

75.
dx

d
 { 5logx } =

1. xlog5 2. xlog5 .log5

3. x. xlog5 .log5 4. 
x

x 5log.5log

76. If y=
xaa  then 

dx

dy
=

1. y.ax(loga)2 2. y.ax.loga
3. (y.ax)2 4. (y.ax)

77. 



  2log3 xxe

dx

d
=

1. 





 

x
xe xx 3

2
2log3

2. 





 

x
xe xx 3

2
2log3

3. 2log3 xxe  4. xe log3

78.  )log(sin xa
dx

d
=

1. alog(sinx).tanx.loga 2. alog(sinx).cotx.loga
3. alog(sinx) 4. -alog(sinx)

79. If ex+y = xy then 
dx

dy
=

1. )1(

)1(



yx

xy
2. )1(

)1(




yx

xy

3. )1(

)1(

xy

yx




4. )1(

)1(

xy

yx




80. 




















xx

xx

ee

ee

dx

d
44

44

=

1. 244 )4(

16
xxe  2. 244 )(

16
xx ee 



3. 244

44

)(

)(
xx

xx

ee

ee







4. 244

44

)(

)(
xx

xx

ee

ee








81. 




















xx

xx

dx

d

33

33
=

1. 2)33(

3log4
xx  2. 2)33(

3log4
xx 



3. 2)33(

1
xx  4. 2)33(

1
xx 



82. The derivation of asinx w.r.t. cosx is
1. cotx.asinx.loga 2. -cotx.asinx.loga
3. tanx.asinx.loga 4. -tanx.asinx.loga
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83. The derivative of 











12

1
sec

2
1

x
 w.r.t. 21 x  is

1. 0 2. x 3. 
2

x
4. 

x

2

84. The derivative of ax w.r.t. sin-1x is

1. 21log. xaa e
x  2. 21

log.

x

aa e
x



3. 21 x

ax


4. 21 x

ax





85. The derivative of xe
1sin  w.r.t. logx is

1. 
2

sin

1

1

x

xe x






2. 
2

sin

1

1

x

xe x





3. 
2

sin

1

1

x

e x





4. 2sin 1.
1

xe x 


86. The derivative of tan2x w.r.t. cos2x is
1. sec4x 2. -sec4x 3. cosa4x 4. -cosa4x

87. The derivative of 





  21 12 xxSin  w.r.t.















2

3
1

31

3

x

xx
Tan  is

1. 2

2

13

)1(2

x

x




2. 

)1(2

13
2

2

x

x





3. 2

2

1

1

x

x




4. 0

88. The derivative of Sin-1(3x-4x3) w.r.t. 
















2

1

1 x

x
Tan

is
1. 1 2. 2 3. 3 4. 0

89. The derivative of 








x

x
Sin

1

11
 w.r.t. x  is

1. 
x1

1
2. 

x


1

2
3. 

x


1

1
4. 

x1

2

90. If x=acos3t, y=asin3t then 
dx

dy
 at t=

3


 is

1. 3 2. 
3

1
3. 3 4. 

3

1

91. If x=a(1-cos  ), y=a( +sin  ) then 
dx

dy
 at =

2


 is

1. 1 2. 
2

1
3. 0 4. 

2

1

92. If x=a(cost+log(tan 2
t )), y=asint then 

dx

dy
=

1. sin t 2. cot t 3. tan t 4. tan2 t

93. If x=3cost-cos3t; y=3sint-sin3t then 
dx

dy
=

1. cot3t 2. -cot3t 3. tan3t 4. -tan3t

94. If  )yx(kyaxa 2222   then 
dx

dy

1. 22

22

xa

ya




2. 22

22

xa

ya






3. 22

22

ya

xa




4. 22

22

2

1

xa

ya




95. If x=a(t+sint), y=a(1-cost) if dy

dx
=cot p then p=

1. t 2. 2t 3. 
2

t
4. -t2

96. If x = et (cost + sint), y = et (cost - sint) then 
dx

dy
=

1. tan t 2. -tan t 3. cot t 4. cot2t

97. If x=2cost-cos2t, y=2sint-sin2t then 
dx

dy
 at t=

4


 is

1. 2 -1 2. 2 2 3. 2 +1 4. 0

98. If x=sin + cos , y=cos - sin  then 
dx

dy
 at

 =
2


 is

1. 
2


2. 


2

3. 
4


4. 


4

99. If x=acos22t, y=bsin22t, then 
dx

dy
 at t=

5

18
 is

1. 
b

a
2. 

a

b
3. 

a

b
4. 

b

a

100. If x=acos4t, y=bsin4t then 
dx

dy
 at t=

4

3
 is

1. 
a

b
2. 

a

b
3. 

b

a
4. 

b

a
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101. If x=Sin-1t, y=log(1-t2) then 






dx

dy
 at t=

2

1
 is

1. 
3

2
2. 

2

3
3. 

3

2
4. 

2

3

102.
2 4 6|sin sin sin .... |x x xy e     , then 

dx

dy

1) xe
2tan 2) xe x 2tan sec

2

3) xxe x 2tan sec.tan2
2 4) 1

103. If y = 















xx

xx

ee

ee1sin , then 
dx

dy

1) e sechx 2) sechx 3) sech2x 4) e2sec2hx

104. If y=   toaaa xxx ......131313  then

dx

dy
=

1. 
)12(

log.13





y

aa x

2. 
)12(

log..3 13





y

aa x

3. 
)12(

log..3 13





y

aa x

4. 
)12(

log.13





y

aa x

105. If y= yxSin   then 
dx

dy
=

1. 
)12(2 yx

xCos
2. 

)12(2 yx

xCos

3. 
)12(2 yx

xSin
4. 

)12(2 yx

xSin

106. If y= yxCos )2log(  then 
dx

dy
=

1. )12(

2tan2

y
x

2. )12(

2tan

y
x

3. )12(

2tan2




y

x
4. )12(

1

y

107. If y= 3 3 3 .......  toxxx  then 
dx

dy
=

1. 
)13(

1
2 y

2. 
)13(

1
2 y

3. )12(

1

y 4. )12(

1

y

108. If y= 3 ySinx   then 
dx

dy
=

1. 
)13(

sin
2 y

x
2. 

)13(

cos
2 y

x

3. 
)13(

cos
2 



y

x
4. 

)13(

sin
2 y

x

109. If y=

...xxx  then 
dx

dy
=

1. 
)log1(

2

xyx

y

 2. 
)log1(

2

xx

y



3. 
)log1(

2

xyx

y

 4. 
)log1(

2

xx

y



110. If y=

to
xexexe

...)()()( ,  then 
dx

dy
=

1. 
xy

y

1

2

2. 
xy

y

1

2

3. y2(1-xy) 4. y2(1+xy)

111. If y=

to

xxxx

...)(sin)(sin)(sin)(sin  then 
dx

dy
=

1. 
)log(sin1

2

xy

y

 2. 
)log(sin1

cot2

xy

xy



3. 
)log(sin1

cot2

xy

xy

 4. 
)log(sin1

2

xy

y



112. If y = xx + 2x then 
dx

dy
=

1. xx.log(ex)+2x 2. xx + 2x log2
3. xx.log(ex)+2x.log2 4. xx - 2x log2

113.















 

13

sin3cos21 xx
Cos

dx

d
=

1. 
2

1
2. 1 3. 

2

1
4. 0

114.
























 
13

1125 2
1 xx

Sin
dx

d
=

1. 21

1

x
2. 21

1

x


3. 21

2

x
4. 0

115. The set of all points where the function f(x)= ||1 x

x


is differentiable is
1. (- ,  ) 2. (0,  )
3. (- , 0) U (0,  ) 4. (- , 0)
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116. If f(a)=2, f 1(a)=1, g(a)=-1, g1(a)=2 then

ax

xfagafxg
Lt

ax 




)()()()(
=

1. -5 2. 
5

1
3. 5 4. 1

117. Let f(x) be an odd function. Then f 1(x) is
1. is an even function 2. is an odd function
3. may be even or odd 4. neither even nor odd

118. The function f(x) = | x - 3|, x 1

     = 
4

13

2

3

4

2


xx
, x<1

1. not continuous at x=1
2. not derivable at x=1
3. continuous and derivable at x=1
4. continuous at x=1 but not derivable at x=1

119. If f is an even function and f1(x) exists then f1(0)=
1. 0 2. 1 3. -1 4. f(0)

120. If f(x) = | x | then f 1(0)=
1. 0 2. 1 3. -1        4. doesn’t exist

121.  )1(log 2 x
dx

d
a =

1. 
)1(

2.log
2 x

xe
a

2. 
)1(

2.log
2 x

xa
e

3. 
)1(

2
2 x

x
4. 

)1(

2
2 



x

x

122.






  )log( 22 xax

dx

d
=

1. 
)(

1
22 xax 

2. 22 xa

x



3. 
)(

1
22 xaxx 

4. 22

1

xa 

123.
dx

d
{log(Cosecx+Cotx)}=

1. Cosecx 2. -Cosecx
3. Cosecx.Cotx 4. Cotx

124.
dx

d
{log(Secx+Tanx)}=

1. Secx 2. -Secx
3. Sec2x 4. Secx.Tanx

125.
dx

d
[log{log(logx)}]=

1. )log(loglog

1

xxx 2. )log(loglog

1

xxx



3. )log(loglog xx

x
4. )log(loglog

1

xx

126.






  )1log( 2xx

dx

d
=

1. 
1

1
2 x

2. 12 x 3. 
1

1
2 x

4. 12 x

127.
dx

d
 { xn.logx } =

1. xn (1+nlogx) 2. xn-1 (1+nlogx)

3. xn-1 (1-nlogx) 4.  1 1 lognx n x 

128. If y=log 






 x1

1
 then 

dx

dy
=

1. 0 2. y 3. -ey 4. logy

129. If xy = ex-y then 
dx

dy
=

1. x

x

log1

log

 2. 2)log1(

log

x

x



3. 2)log1(

log

x

x




4. x

x

log1

log




130. If     

dx

dy
thenhxecy hxec ,cos ........cos

1. hxecy

hxy

coslog1

cot2




2. hxy

hxy

coslog1

tan2




3. hxecy

hxy

coslog1

tan2




4. None

131.
dx

d
 { xtanx }  =

1. 






  xx

x

x
x x log.sec

tan 2tan

2. 






  xx

x

x
x x log.sec

tan 2tan

3. 






  xx

x

x
x x log.sec

tan
2tan

4. 






  xx

x

x
x x log.sec

tan
2tan

132.  xx
dx

d log)(log =

1. 






 

x

x
x x )log(log1
)(log log

2. 






 

x

x
x x )log(log1
)(log log

3. 






 

x

x
x x log1
)(log log

4. 






 

x

x
x x log1
)(log log
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133.  axxa axax
dx

d
 =

1. axa-1+ax+xx.logx 2. axa-1+axloga+xx.logx
3. axa-1+axloga+xx.logex 4. xa+ax+xx

134. If y= x22  then 
dx

dy
=

1. y.(log2)2.2x 2. y(log2).2x

3. y2(log2)2.2x 4. -y(log2).2x

135. If   dcxbaxy   then 
dx

dy

1. 
 
   













baxlogc
bax

dcxa
y

2.
 
   













baxlogc
bax

dcxa
y

3.
 
   













baxlog
bax

dcx
y

4.
 
   













baxlog
bax

dcx
y

136. If y=xsinx then 
dx

dy
=

1. y 





 

x

x
xx

sin
log.cos

2. y 





 

x

x
xx

sin
log.cos

3. y 





 

x

x
x

sin
log 4. 

x

y

137. If y=(sinx)x then 
dx

dy
=

1. y{log(sinx)+xcotx} 2. y{log(sinx)-xcotx}
3. {log(sinx)-xcotx} 4. {log(sinx)+xcotx}

138. If y=x2x then 
dx

dy
=

1. y(1+logx) 2. y(1-logx)
3. 2y(1+logx) 4. y(1+2logx)

139.
x

x
y




 

1

1
tan 1

 then   ......
cos 1

 xd

dy

1. - 2 2. 2
1 3. 2

1 4. 2

140. If x < 1, then










.....
1

4

1

2

1

1
4

3

2 x

x

x

x

x

1. x 2. 
x1

1
3. 

x1

1
4.

x

1

141. If f (x) =  )2( 2 xxCos  for 0 < x < 1 then










2
1 

f

1. 
2


 2.  3. 

2


4. 

142.   1log[tan tan sinh ]
d

x
dx

 

1. Sinh 2x 2. cot hx
3. coth 2x 4. - Sin h 2x

143. Let 2)1(1 f  and f(1) = 4, then the  derivative of

)](log[ xef  at the point x = 0 is equal to

1. 2 2. 1 3. 1/4 4. 2
1

144.  If f (x) = (x - 1) (x - 2) (x - 3) then )0(1f  is equal

to
1. 0 2. 1 3. 6 4. 11

145. If f (x) = |65| 2  xx  then )2(1 f  is

1. 0 2. 1 3. -1 4. 2

146. If  








00

0coslog
)(

xfor

xforxx
xf   then

)0(1f

1. 0 2. -1/2 3. 2
1 4. 1

147. If 
x

xxxx
Cos

sin
.....

2
cos

2
cos

2 32









 then























....
22

1

22

1

22

1
3322

x
Tan

x
Tan

x
Tan

1. 
x

xx 1cot 
2. cot x

3. 
x

xx 1tan 
4. Tan x

148. If  .......4)2(   SinSinSin
,1n2/nsin))1n(2(Sin   where

 n2  then

.....)4()2()(   CotCotCot

 ))1(2( nCot

1. - n cot n 2. n cot n
3. n tan n 4. - n tan n
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149.  It is given that

  4/.[4/)(  TanxTanTanxf 

 ]4/ xTan    and g (x) = x (x + 1).  then

thevalue of   xfg1  is equal to

1. 21

1

x
2.4

3.0 4. 21

2

x

x



150.     xecxx
dx

d 12 cos1log

1. 
1
1

1




x
x

x 2. 
1
1

1




x
x

x

3.
1
1

1

2

2




x
x

x 4. 0

151. If  












00

0
cos1

)(
x

x
x

x
xf  then )(1 xf  =

1. 1/2 2. 1/4
3. 3 4. Does not exist

152. If  

 













00

0
1

1
)( /1

/1

x

x
e

ex
xf x

x

 then

)0(1fR (or) the right derivative of f  at

 x = 0
1.1 2. -1
3. 2 4. Does not exists

153.











00

0
1)( /1

x

x
e

x
xf x

 then the left derivative

of f (x) at x = 0 is (or) )0(1 f
1. 1 2. - 1
3. 0 4. Does not exists

154.








313

1
)(

xx

xx
xf  then )(1 xf  =

1. 2 2. 0
3. -1 4. Does not exists

155.  f(x) = |x - 1| + |x - 3| then )2(1f  =

1. -2 2. 2 3. 0 4. 1

156. If 









00

0
1

)(
xif

xif
x

Cosxxf
n

 and n > 0, then

f (x) is differentiable at x = 0 if

1.  1,0n 2. ]10(n

3.n = 1 4. )1( n

157. If f (x + y) = f (x) f (y) Ryx  .  and

  6)2(,50'  ff  then 1f  (2)

1. 10 2. 20 3. 30 4. 40
158. If  f (x) = |x| + |x - 1| is not derivable at x =

1. -1 2. 1 3. 2 4. 3

159. If  
xbb

axb

aax

1   and xb

ax
2   then

1.   21dx

d
 2.   21 3

dx

d


3.   21 2
dx

d
 4. 0

160. The function 1siny   (cosx) is not

differentiable at
1. x 2.  2x
3.  2x 4. All the above

161.  The set of all points when the function

2xe1)x(f   is differentiable is

1.  ,0 2. ),( 

3.  0),(  4.   ,1

162. Let f (x) = x - [x] then 1)x(f 1 

1. Rx 2.  0Rx 
3. zRx  4.   Rx

163. The value of  x
x

1
f2)x(f3 






  then  2f 1

1. 
7

2
            2.

2

1
           3. 2         4. 

2

7

164. If x + 4 |y| = 6y then y as a function of x is
1. Contunuous at x = 0
2. Derivable at x = 0

3. 
2

1

dx

dy
  for all x 4. y = 2x
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KEY
1. 1 2. 4 3. 1 4. 1
5. 2 6. 2 7. 4 8. 4
9. 1 10.1 11. 4 12. 3
13. 1 14. 2 15.2 16. 3
17. 2 18. 2 19. 1 20.2
21. 2 22. 4 23. 1 24. 1
25.1 26. 3 27. 1 28. 4
29. 4 30.3 31. 2 32. 2
33. 2 34. 1 35.3 36. 4
37. 2 38. 1 39. 1 40.2
41. 2 42. 1 43. 3 44. 2
45.2 46. 1 47. 1 48. 3
49. 2 50.1 51. 3 52. 3
53. 1 54. 1 55.2 56. 2
57. 1 58. 4 59. 2 60.4
61. 4 62. 2 63. 4 64. 1
65.1 66. 1 67. 2 68. 1
69. 4 70. 3 71. 4 72. 1
73. 3 74. 4 75. 4 76. 1
77. 1 78. 2 79. 1 80. 2
81. 1 82. 2 83. 4 84. 1
85. 2 86. 2 87. 1 88. 3
89. 2 90. 3 91. 1 92. 3
93. 2 94. 1 95. 3 96. 2
97. 3 98. 4 99. 2 100. 1
101. 3 102. 3 103. 2 104. 2
105. 1 106. 3 107. 1 108. 2
109. 3 110. 1 111. 2 112. 3
113. 2 114. 1 115. 1 116. 3
117. 1 118. 3 119. 1 120. 4
121. 1 122. 4 123. 2 124. 1
125. 1 126. 3 127. 2 128. 3
129. 2 130. 1 131. 1 132. 1
133. 3 134. 1 135. 1 136. 2
137. 1 138. 3 139.3 140.3
141.1 142.2 143.4 144.4
145.2 146.1 147.1 148.2
149.3 150.1 151.1 152.1
153.1 154.4 155.3 156.4
157.3 158.2 159.2 160.4
161.3 162.3 163.2 164.1

HINTS

Note :  F
k
 stands for kth formula in the synopsis

2. Use 45F
4. Use F

34

9. Change degrees in terms of radians and use F
9

10. Use 43F

13. Use 47F

16.
532

3

logloglog375

1

dx

dy
5x

y2
  x = 125

19. Use 47F

21. Use 34F
23. Express ‘x’ as a function of ‘y’ and use F

5
. Finally

consider its reciprocal.

24. Express 
x2sin

2
xeccosxsec 22   and use

44F

26. Substitute x=Sin  and use F
17

27. Substitute x=Cos  and use F
18

29. Express Tan-1

xcos1

cox1




 as 
2

x
 and simplify

30. Express 









xsin1

cox
Tan 1

 as 





 


2

x

4
and sim-

plify

34. Substitute x=Cos   which converts

Cos-1

2

x1
 as 

2

1
Cos-1x and simplify

35. 





 

2

x
coth1

2

x
cseh

4

1 22

38. Use Tan-1f(x)+Tan-1

)x(f

1
=

2



39. Use 46F

40. Use Sin-1x+Sec-1

x

1
=

2



42. Use 47F
43. Express the function as Sin-1y = 2Sin-1x and use F

17

45. Using 














 1Tan3
231

331Tan . The function

reduces to 3Tan-1
x  and use F

19
.

47. Substitute x=aTan 

51. Use 46F

52. Use Sin-1x+Cos-1x=
2



53. Substitute xp = tan and use F
19

54. Express  x2Tan2
x41

x4
Tan 11  










 and

use 47F

63. Express 











 
x

1x1
Tan

2
1

 as 
2

1
Tanan-1x and

differentiate w.r.t. Tan-1x.
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66. Express 
xcotxtan

xcotxtan




 as -Cos2x and use F
9

74. Use 7F

76. Use 38F

79. Use F
34

.

82. Use 48F

87. Substitute x=Tan  which reduces







  21 x1x2Sin , 














2

3
1

x31

xx3
Tan  as

2Tan-1x, 3Tan-1x respectively and use F
52

.

94. Let x = a sin  , y = a sin 
96. Use F

6
.

103. Substitute xx

xx

ee

ee







=Tanhx and use F

17
.

104. Use F
35

.
107. Cubing on both sides and differentiating w.r.t. ‘x’.

111. Use 49F
114. Express

































 
22

1

22

1

ba

a
Sinxas

ba

bSinxaCosx
Sin

and simplify
116. Use L’hospital’s rule.

118. Evaluate )x(fLt
1x  and 

1x

)1(f)x(f
Lt

1x 




125. Use 42F

128. Express the function as -log(1+x) and use 42F

132. Use 36F
136. Use F

39
.

137. Use 36F

139. Let 
2

1

d

dy
;

2
yxcos 1 






140.

   x1log
dx

d
......

x1

x4

x1

x2

x1

1

dx

dy
4

3

2




















141. 2xcos)x(f 

142.   )csehx(cotxsinhtan 11  

145. 6x5x)x(f 2 

146.  
x

)0(f)x(f
Lt0f

0x

1 




147. Apply logarithams and differentiate
149.  f(x) = 2

154.     1f1f 11

156.  
x

1
cosxLtxf 1n

0x

1 




LEVEL - III

1. If y=
11

11

22

22





xx

xx
 then 

dx

dy
 - 2x=

1. 
14

3

x

x
2. 

1

2

4

3

x

x
3. 

1

2

4

3

x

x
4. 

1

2

4

2

x

x

2. If xm.yn = (x+y)m+n then 
dx

dy
=

1. y

x
2. xy 3. y

x
4. 

x

y

3. If xyyx  11 =0 and x  y then 
dx

dy
=

1. 2)1(

1

x

x




2. 2)1(

1

x 3. 2)1(

1

x


4. 2)1(

1

x

4. If 22 11 yx  =a(x-y) then 
dx

dy
=

1. 2

2

1

1

y

x




2. )1)(1( 22 yx 

3. 2

2

1

1

x

y




4. 

)1)(1(

1

22 yx 

5. If 22 11 yxxy  =1 then 2

2

1

1

x

y

dx

dy




 =

1. 1 2. 
2

1
3. 0 4. -1

6. 







 21tan x

dx

d
=

1. 22

22

1tan)1(2

1sec

xx

xx





2. 
22

22

1tan)1(2

1sec

xx

xx





3. 
)1tan()1(2

1sec

22

22

xx

xx




4. 

)1tan(

1sec

2

22

x

xx






