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SUCCESSIVE
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)

 If the derivative of y =f(x) is derivable at ‘x’, then

the derivative of f 1(x) denoted by f 11(x) is called
second order derivative of f(x) at ‘x’.

f 11(x) = 0h
Lt
 h

)x(f)hx(f 11 

 If the (n-1)th derivative of y=f(x) is differentiable

at x then its derivative is called the nth derivative
of f(x) at x and it is denoted by

f (n)(x) or Dny where D 
dx

d
, or y

n
 or yn.

 For n N  and n>1 then 
1

1

n n

n n

d y d d y

dx dx dx





 
  

 

 If y=(ax+b)m  and NRm    then

y
n
=an )1).......(2)(1(  nmmmm nm)bax( 

m   N and

  n<m,  then  y
n
 

nmn )bax(a
!)nm(

!m 




  n=m,  then  y
n
 = an.n!

  n>m,  then  y
n
 = 0

 If 





 

a

x
Tany 1

 then

 nmn
n nany sinsin!)1()1( 1  

where  Tan-1
a

x
 
 
 

 22 ax

x
y


  then 

   
1

1!1





n

n

r

nCosn
y
n



where 
2 2 1;

a
r x a Tan

x
      

 

 If y = eax then y
n
 = aneax

 If y=amx then y
n
 = mnamx(loga)n

 If y =
bax 

1
 then y

n
 = 1n

nn

)bax(

!na)1(




 If y = log|ax+b| then y
n
 = n

nn

bax

na

)(

)!1()1( 1



 

 If  
1

y
ax b m


  then 

   
   

1 1 !

1 !

a m n
y

m ax b

nn
n m n

  


  

 If 
dcx

bax
y




  then

   
 

 0;
!1

1

11










bcad

dcx

nbcadc
y

n

nn

n

 If y = Cos(ax+b) then y
n
 = an. Cos 






 


bax

2

n

 If y = Sin(ax+b) then y
n
 = an. Sin 






 


bax

2

n

 If y = eax Sin(bx+c) then

y
n
 =  2n22 ba   eax. Sin [bx+c+n Tan-1(b/a)]

 If y = eax Cos(bx+c) then

y
n
 =  2n22 ba   eax. Cos [bx+c+n Tan-1(b/a)]

 If y = ax.Sin(bx+c) then

y
n
 =  2 2 12log . .

log
x

e

n b
a b a Sin bx c nTan

a
            

 If y = ax.Cos(bx+c) then

y
n
 =  2 2 12log . .

log
x

e

n b
a b a Cos bx c nTan

a
            
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 LEIBNITZ THEOREM: It helps to find the nth

derivative of the product of two functions of x. If
y = uv, where u and v are functions of x, having

derivatives of nth order, then

y
n
 = nC

0
u

n
v + nC

1
u

n-1
v

1
+ nC

2
u

n-2
v

2
 + .........

+nC
r
u

n-r
v

r
+....+nC

n
uv

n

Where suffixes of u and v denote the number of

times they are differentiated

 If x=f(t), y=g(t) then

 
 

       
  31

111111

2

2

1

1

tf

tftgtftg

dx

yd
;

tf

tg

dx

dy 


 If  f (x, y)=C then 























y

f

x

f

dx

dy

 and

 
3
y

2
xyyyxxy

2
yxx

2

2

f

f.ffff2f.f

dx

yd 


where yyxyxxyx f,f,f,f,f  are partial derivatives.

MULTIPLE CHOICE QUESTIONS

LEVEL-I

1. D10(Cos2x)
1) 210 Sin2x 2) -210 Sin2x
3) 210 Cos2x 4) -210 Cos2x

2. D20(Sin5x)
1) 520 Sin5x 2) -520 Cos5x
3) -520 Sin5x 4) 520 Cos5x

3. D20 [Sin( 2
x )] =

1) 220 Sin( 2
x ) 2) 202

1
 Sin( 2

x )

3) -220 Sin( 2
x ) 4) 202

1
 Sin( 2

x )

4. D8(Sin23x) =

1) 
2

68

Cos6x 2) 
2

68
Cos6x

3) 
2

68

Sin6x 4) 
2

68
Sin6x

5. D8(Cos27x) =
1) 28 28 Cos14x 2) 27 78 Cos14x
3) 27 78 Sin14x 4) -27 78 Sin14x

6. If S = a Cos 3t+b Sin3t then 2

2

dt

Sd
 =

1) -9S 2) -S 3) 9S 4) S
7. D5(Cos3x) =

1) 35Cos3x 2) -35Sin3x
3) 35Sin3x 4) -35Cos3x

8. D3(e5xCos4x)

1) 
41

e x5

Cos4x 2) 413/2 e5x Cos4x

3) 413/2 e5x Cos[4x+3Tan-1(4/5)]
4) 411/2 e5x Cos[4x+Tan-1(4/5)]

9. D16 (ex sinx)
1) 28 ex Sinx 2) -28 ex Sinx
3) 28 ex Cosx 4) -28 ex Cosx

10. 




 xcoseD x321

=

1) 




 xcose2 x321

2) 




 xsine2 x321

3) 




 xcose2 x321

4) 




 xsine2 x321

11. If y = e3x Sin(3x+4) then y
n
 =

1) (18)n e3x Sin[3x+4+ 







4

n
]

2) (3 2 )n e3x Sin[3x+4+ 







4

n
]

3) (3 2 )n Sin[3x+4+ 







4

n
]

4) (18)n Sin[3x+4+ 







4

n
]

12. If y = e-12x Cos(5x+2) then y
n
 =

1) (169)n e-12x Cos[5x + 2 - n Tan-1 






12

5
]

2) (13)n e-12x Cos [5x + 2 - n Tan-1 






12

5
]

3) (13)n e12x Cos [5x + 2 - n Tan-1 






12

5
]

4) (13)n e-12x Sin [5x + 2 - n Tan-1 






12

5
]
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13. If y = (7x+3)11 then y
11

 =
1) 71110! 2) 71111! 3) 11! 4) 710 10!

14. If y = 
4x5

3x2




 then y
n
 =

1) 1

( 1) 5 7 !

(5 4)

n n

n

n

x 


 2) 1n

1n1n

)4x5(

!n75)1(








3) nn

nn

)1()4x5(

!n75)1(




4) 1n

1n

)4x5(

!n)7()5(








15. If y = 2)bax(

1

  then y
n
 =

1) 2n

nn

)bax(

!na)1(



2) 2n

nn

)bax(

)!1n(a)1(




3) 2n

nn

)bax(

a)1(



4) 2n

n

)bax(

!na


16. If y = (5x-7)-3 then y
n 
=

1) 3n

nn

)7x5(!2

5)!2n()1(



2) 3n

1n1n

)7x5(!2

)!1n(5)1(








3) 2n

nn

)7x5(!2

)!2n(5)1(



4) n

nn

)7x5(!2

)!n(5)1(





17. If y = xn-1logx then xy
1
-(n-1)y =

1) xn-2 2) xn-1 3) xn 4) xn+1

18. 2 3

1

1
y

x x x


  
 then  2 0y 

1.  0 2.  1 3. -1 4. 1/2
19. If p(x) is a polynomial of rth degree and

  0
n

n

d
p x

dx
   then

1.  n=r 2.  n>r 3.  n<r 4.  n=r/2

20. The nth derivative of 4cos x  if n=2k+1 is

1.  1 2.  0

3.  4n 4.  2 cos
2

n k

21. If xe xy e   then  2 0y 

1.  3

1

e
2.  2

1

e
3.  

1

e
4.  1

22. If 1 1 2sin sin 1y x x     then 
2

2

d y

dx


1.  2

2

1 x
2.   3/ 22

2

1

x

x

3.   3/ 22

2

1 x 4.   3/ 22

2

1

x

x





23. If cos , sinn nx y    then 2y =

1.  
2 1

3

cos
.

1 sin

n

n

n

n







2.  

3

1

1 sin
.
cos

n

n

n

n










3.  2 21.tan .secnn  

4.  
1

2

sin

cos

n

n
n








24. If 1/ xy xe  then 3
2 1x y xy 

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

25. If .cosxy e x  then 4y =

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

26. If   2 3 4 ..... 1f x x x x x for x       then

 0nf 

1.   2

2

1 x



 2.  -2

3.  2 4.  -1

27. If   4nf x x   then

       1 11 1111 1 1
1 .....

1! 2! 3!

f f f
f     

1.  12n 2.  2 4n 
3.  2n

4.  
1 1 1

1 .......
1! 2! !n

   

 KEY
1. 4 2. 1 3. 2 4. 2 5. 2
6. 1 7. 2 8. 3 9. 1 10. 2
11. 2 12. 2 13. 2 14. 4 15. 2
16. 1 17. 2 18. 1 19. 2 20. 1
21. 2 22. 2 23. 2 24. 2 25. 4
26. 2 27. 2
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LEVEL - II

1. If y = 
2

c
 [ex/c + e-x/c] then y2-c2

2

dx

dy








 =

1) 0 2) c2 3) c2/4 4) 1
2. If logy = Tan-1x then (1+x2)y

2
 + (2x-1)y

1
 =

1) 0 2) 1/2 3) -1 4) 1
3. If y = asin(logx) then x2y

2
+xy

1
=

1) y 2) ay 3) -y 4) a2y
4. If y = 2 Sin5x. Cosx then y

n
 =

1) 6n Sin 





  x
n

6
2


 + 4n Sin 






  x
n

4
2



2) 6n Sin 





  x
n

6
2


 - 4n Sin 






  x
n

4
2



3) 6n Cos 





  x
n

6
2


+ 4n Cos 






  x
n

4
2



4) 6n Cos 





  x
n

6
2


- 4n Cos 






  x
n

4
2



5. If y = eaCos-1x then (1-x2)y
2
-xy

1
 =

1) ay 2) -a2y 3) -ay 4) a2y
6. D7 (4Sinx Cos2x) =

1) 37Cos3x+Cosx 2) -(37Cos3x+Cosx)
3) -37(Cos3x+Cosx) 4) -37(Cos3x+Cosx)

7. If y=Tan-1  


























2

2

exlog

x

e
log

+Tan-1 










xlog61

xlog23
 then

2

2

dx

yd
=

1) 2 2) 1 3) 0 4) -1
8. If y = Sin (Sinx) then y

2
+Tanx y

1
=

1) 0 2) y 3) yCos2x 4) -yCos2x
9. If y = e-x Cosx then y

4
+4y =

1) y 2) -y 3) y2 4) 0
10. If y = emx(ax+b) where a,b and m are constants,

then y
2
-2 my

1
 =

1) m2y 2) -m2y 3) m2y2 4) my2

11. If y = e3x Sin2x then y
n
 =

1) 
2

3n

e3x - 
2

13 2
n

e3x Cos2x

2) 
2

3n

e3x - 
2

13 2
n

e3x Cos [2x+n Tanan-1(3/2)]

3) 
2

3n

 - 
2

13 2
n

e3x Cos[2x+n Tanan-1(2/3)]

4) 3n e3x - 13n/2 e3x Cos[x+n Tan-1(3/2)]

12. If y = e-2x Cos3x and 2

2

dx

yd
 + a 








dx

dy
 + by = 0,

then a =____, b=______
1) 4, 13 2) 13, 4 3) -4, 13 4) -4, -13

13. D8 (3x Cosx)=
1) exlog3 Cos [x+8Tan-1(log3e)]
2) [(log3)2+1]4 exlog3 Cos[x+8Tan-1(log

3
e)]

3) [1+(log3)2]8 e8xlog3 Cos[x + 4 ]
4) [1+(log3)2]8 exlog3 Cos[x+8Tan-1(log3)]

14. If y = a xn+1 + b x-n then x2y
2
 =

1) ny 2) (n+1)y 3) -n(n+1)y 4) n(n+1)y
15. If ax2+2hxy+by2=1, then y

2
=

     1) byhx

abh2




    2) 3

2

)byhx(

abh




 3) 3

2

)byhx(

abh




 4) byhx

abh2




16. If y= 2

2

x1

)x1xlog(




 then (1+x2)y

1
+xy =

1) y 2) -y 3) 0 4) 1
17. If y = logx2 then y

n
 =

1) n

1n

x

)!1n()1(  

2) n

1n

x2

)!1n()1(  

3) n

n

x

)!1n()1(2 
4) n

1n

x

)!1n()1(2  

18. If y = 22 ax

1


 then y

n
 =

1) 


















nn

n

)ax(

1

)ax(

1

a2

!n)1(

2) 


















 1n1n

n

)ax(

1

)ax(

1

a2

!n)1(

3) 


















 1n1n

n

)ax(

1

)ax(

1

a2

!n)1(

4) 


















nn

n

)ax(

1

)ax(

1

a2

!n)1(

19. If y = )3x)(2x)(1x(

1x




 then y
n
 =

1) 1 1 1

1 3 2
( 1) !

( 1) ( 2) ( 3)
n

n n n
n

x x x  

 
      

2) 





















 1n1n1n
n

)3x(

1

)2x(

1

)1x(

1
!n)1(

3) 





















nnn
n

)3x(

1

)2x(

1

)1x(

1
!n)1(

4) 





















 1n1n1n
n

)3x(

1

)2x(

1

)1x(

1
)1(
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20. If y = log(x3+6x2+11x+6) then y
n
 =

1) 





















nnn
n

)3x(

1

)2x(

1

)1x(

1
!n)1(

2) 



















 

nnn
1n

)3x(

1

)2x(

1

)1x(

1
)!1n()1(

3) 
























1n1n1n
1n

)3x(

1

)2x(

1

)1x(

1
)!1n()1(

4) 
























1n1n1n
1n

)3x(

1

)2x(

1

)1x(

1
)1(

21.












 231

31

)1x(

x

dx

d
=

1) 3332 )1x(

!32

)1x(

!31





 2) 3332 )1x(

!32

)1x(

!31







3) 3233 )1x(

!32

)1x(

!31





 4) 3233 )1x(

!32

)1x(

!31







22. If y = (1 - x)-  e x  then (1 - x)y
1
 =

1)  y 2)  xy 3) y

x
4) - xy

23. If y = (A+Bx) ekx then y
2
-2 ky

1
+k2y =

1) k2y 2) -k2y 3) 0 4) y
24. If x2+y2 = 2 and y = Ay-3 then A =

1) -2 2) -1 3) 0 4) 1
25. If (a+bx) ey/x = x then x3y

2
 =

1) xy
1
-y 2) (y

1
-xy)2 3) (xy

1
-y)2 4) (y

1
-xy)3

26. The function y = xx ee   then xy11+
2

1
y1 =

1) 
4

1
y 2) -

4

1
y 3) 0 4) y

27. D10 (x2 Sin3x) =
1) -310 x2 Sin3x + 20. 39 x Cos 3x - 90 . 38 Sin 3x
2) -310 x2 Sin 3x 3) 0 4) 1

28. D10 (x3 logx)
1) -9! x -7 + 30. 8! x-7 + 270. 7! x-7

2) 9! x7 + 30. 8! x-7 + 270 . 7! x-7

3) 0 4) 1
29. Dn. (x.Cos3x)

1) 3n 














 









 


x3
2

)1n(
nCosx3

2

n
xCos

2) 3n-1















 









 


x3

2

n
nCosx3

2

n
xCos

3) 3n-1















 









 


x3
2

)1n(
nCosx3

2

n
xCos

4) 3n-1















 









 


x3

2

)1n(
nCosx3

2

n
xCos3

30. Dn (x3.e2x) =
1) e2x [8x3+12nx2+3n(n-1)x+n(n-1)(n-2)]
2) 2n-2e2x [8x3+12nx2-3n(n-1)x+n(n-1)]
3) 2n-3e2x [8x3+12nx2+6n(n-1)x+n(n-1)(n-2)]
4) 2ne2x [8x3+12nx2+3n(n-1)x+n(n-1)(n-2)]

31. Given (1+x2)y
2
 + (2x-1)y

1
 = 0 then

(1+x2)y
n+2

 + (2nx+2x-1)y
n+1

 =
1) -n2y

n
2) (n2+n)y

n

3) -(n2+n)y
n

4) -(n2+n)y
n-1

32. If x = log t and y = t2-1 then y11(1) at t=1 is equal
to
1) 1 2) 2 3) 3 4) 4

33. If y = 10x - 10-x then y
n
 = [When ‘n’ is even]

1) y(log 10)n 2) 0
3) (log10)n (10x -10-x) 4) (log 10)n

34. If 
ax b

y
cx d





 then 1 32y y 

1.  2
23y 2.  2

2y 3.  2
13y 4. 23y

35. If 2 4y ax  then 
 3/ 22

1

2

1 y

y


 at x=a is

1.  4 2a 2.  4 2a

3.  
4 2

a
4.  4a

36. If  p x  is a polynomial of degree 3,p(0) =4,

   1 110 3, 0 6p p   then  1 1p  

1.  10 2.  8 3.  6 4.  0

37. If  p x  is a polynomial of degree n with

     1 112 1, 2 0, 2 2,p p p    

   111 2 12, 2 24ivp p    then  11 1p 

1.  26 2.  13 3.  29 4.  62

38. The least value of n so that 1n ny y   where

2 xy x e 
1.  4 2.  3 3.  5 4.  2
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39. If    sin sinf x x  and

     11 1cot . cot 0x f x f x g x x    then

 g x 

1.    2cos cos sinx x

2.    2cos cos sinx x

3.    2sin sin cosx x

4.    2sin sin cosx x

KEY
1. 2 2. 1 3. 3 4. 1 5. 4
6. 2 7. 3 8. 4 9. 4 10. 1
11. 3 12. 1 13. 2 14. 4 15. 2
16. 4 17. 4 18. 2 19. 1 20. 2
21. 1 22. 2 23. 3 24. 1 25. 4
26. 1 27. 1 28. 1 29. 4 30. 3
31. 3 32. 4 33. 1 34. 1 35. 1
36. 4 37. 1 38. 2 39. 4

NOTE:  F
K
 Stands for Kth formula in the synopsis.

HINTS

1. Express the function as 
c

x
c cosh  and simplify..

4. Express ‘y’ as sin 6x +sin 4x and use F
15

7. Use the formula

    1 1 1

1

a b
Tan Tan a Tan b

ab
       

11. Express ‘y’ as 
1 cos 23

2

xxe
 

 
 

 and use F
7
,F

17

13. Use F
19

15. Use F
22

17. Express the function as 2 log x and use F
10

18. Express the funciton as 











 axaxa

11

2

1
 and

use F
9

19. Resolve into partial fractions and use F
9

20. Express the function as

     3log2log1log  xxx  and use F
10

21. Express  21x

x
 as

 
   22 1

1

1

1

1

11











xxx

x
 and use F

9
, F

11

28.  Use F
20

29. Use F
20

31. Differentiate the given equation once and  verify
the options.

32. Use F
21

33. Use F
8

LEVEL - III

1. If Cos-1(y/b) = nlog( n
x ) then x2y

2
+xy

1
 =

1) n2y 2) n2y2 3) -n2y 4) ny
2. If y = aCos(logx) + b Sin(logx) then x2y

2
+xy

1
 =

1) -y 2) 1/y 3) y 4) y2

3. If y = Cos(3Cos-1x) then y
3
 =

1) 12 2) -12 3) 24 4) 36
4. If y = Cos4x then y

n
 =

1) 2n-1 Cos 





  x
n

2
2


 + 4nCos 






  x
n

4
2



2) 2n-1 Cos 





  x
n

2
2


 - 22n-3Cos 






  x
n

4
2



3) 2n-1 Cos 





  x
n

2
2


 + 4n-1Cos 






  x
n

4
2



4) 2n-1 Cos 





  x
n

2
2


 + 22n-3Cos 






  x
n

4
2



5. If y = Sin2x.Cos2x then y
n
 =

1) 22n-3 Cos 





  x
n

4
2


2) 22n-3 Sin 






  x
n

4
2



3) -22n-3 Cos 





  x
n

4
2


4)22n+3 Sin 






  x
n

4
2



6. If y = 4Sin 3x. Sin 2x. Sin x then y
n
 =

1)  2nSin 





  x
n

2
2


+4nSin 






  x
n

4
2



- 6nSin 





  x
n

6
2



2)  2n   Cos 





  x
n

2
2


   + 3n

Cos 





  x
n

4
2



+ 2n Cos 





  x
n

6
2


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3) 2n   Sin 





  x
n

2
2


 + 2n Sin 






  x
n

4
2



- 3n Sin 





  x
n

6
2



4)- 2n   Sin 





  x
n

2
2


 + 2n Sin 






  x
n

4
2



- 3n Sin 





  x
n

6
2



7. If f(x) = Sin6x+Cos6x  then f11(x) =
1) -6Sin4x 2) 6Sin4x
3) -6Cos4x 4) 6Cos4x

8. If  y = 
dcx

bax




 then 2y
1
.y

3
=

1) y
2

2 2) -y
2

2 3) 3y
2

2 4) 4y
2

2

9. If y =
x1

4x3x5 2




 then (1-x)y
3
 =

1) y
2

2) 2y
2

3) 3y
2

4) 4y
2

10. If y1/m+y-1/m = 2x then (x2-1)y
2
 + xy

1
 =

1) my 2) -my 3) -m2y 4) m2y
11. If x4-xy+y4 = 1 then y

2
 at (0,1) is

1) 1/8 2) -1/8 3) 1/16 4) -1/16
12. The function y = (x2+1)50 should be differentiated

n times to result in polynomial of the 30th degree,
then n is equal to
1) 20 2) 30 3) 50 4) 70

13. If y = 2xx2   then y3.y
2
 =

1) -1 2) 0 3) 1 4) 2

14. If f(x) =
2

x2

, If 0<x<1, f(x) = 2x2-3x+(3/2), If

1<x<2 then the function f11 is.....
1) Continuous 2) Discontinuous
3) Differentiable 4) Not differentiable

15. If f(x) = 
1x

x
2

3


 then f 111(0) =

1) - 3! 2) 0 3) 1 4) 3!

16. D4 











 )2x)(1x(

x4

=

1) 4! 














 55 )1x(

1

)2x(

16

2) -24 














 55 )1x(

1

)2x(

16

3) 4! 














 44 )1x(

1

)2x(

16

4) 4! 














 44 )1x(

1

)2x(

16

17. Dn (xn.logx) =
1) n! [ 1+logx+(1/2)+(1/3)+....(1/n)]
2) n [1+logx + (1/2) + (1/3) + .... (1/n)]
3) 1+logx+(1/2)+(1/3)+..... + (1/n)]
4) n! [logx+ (1/2) + (1/3) +.....(1/n)]

18. If y = x4logx then y
4
 =

1) 74 2) 0 3) 30        4) 24logx+50
19. If x = Sin  , y = Cos3   then (1-x2)y

2
 - xy

1
 =

1) y 2) -3y 3) 3y 4) -9y

20. If x = aCos3  , y =b Sin3    then the value of 2

2

dx

yd

at   = 
6



1) 2a27

b32
2) 2a32

b27
3) 

b27

a32 2

4) 
b27

a24 2

21. If x = et Cost, y = et Sint then 2

2

dx

yd
 at t=0 is

1) 0 2) 2 3) 2/e 4) 1/2
22. If x = a(t-sin t) and y = a(1+ Cos t) then the value

of y
2
 at t = 

2


 is

1) a 2) a2 3) 1/a 4) 1/a2

23. If x = 2 Cos t - Cos 2t, y = 2Sin t - Sin 2t then the

value of y
2
 at t =  2

  is

1) 1/2 2) 3/2 3) -1/2 4) -3/2
24. If x = Cos t and y = Sin 4t then (1-x2)y

2
-xy

1
 =

1) 4y 2) -4y 3) 16y 4) -16y
25. If x = Sint, y = Sinkt then (1-x2)y

2
-xy

1
 =

1) ky 2) -ky 3) k2y 4) -k2y

26. If x = Sin-1t and  y = log(1-t2) then 2

2

dx

yd
 at

t = 1/2 is
1) -8/3 2) 8/3 3) 3/4 4) -3/4

27. Let f be a twice differentiable function such that
f11(x) = -f(x) and f 1(x) = g(x). If h1(x) = [f(x)]2 +
[g(x)]2, h(1) = 8 and h(0) = 2 then h(2) =
1) 14 2) 12 3) 2 4) 3
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28. If y2 = p(x) is a polynomial of degree 3, then

2











2

2
3

dx

yd
y

dx

d
=

1) p(x) + p1(x) 2) p(x). p1(x)
3) p(x). p111(x) 4) A constant

29. If f(x) = (1+x)n then the value of

f(0) + f1(0) +
!2

)0(f11

+..........+
!n

)0(f n

 is

1) n 2) 2n 3) 2n-1 4) 2n+1

30. If f(x) = 
32

n

aaa

2

n
Cos

2

n
Sin!n

CosxSinxx







 







 



 then the value

of n

n

dx

fd
 at x = 0, for n = 2m+1 is equal to

1) -1 2) 0 3) 1 4) 2
31. Let f(x) = Sinx, g(x) = x2, h(x) = logx, if f(x) = h

{f(g(x))} then 2

2

dx

fd
 =

1) 2 Cos3x 2) 2Cot x2 - 4x2Cos2x2

3) 2xCotx2 4) -2Cosec2x
32. The third derivative of a function f(x) vanishes for

all x. If f(0) = 1, f1(1) = 2 and f1(2) = -1 then
f(x) =

1) x3+3x+2 2) 
2

1x3x2 

3) 
2

1x3x2 
4) 

23 10 2

2

x x  

33. Let P(x) be a polynomial of degree 4, with P(2) =
-1, P1(2) = 0, P11(2) = 2, P111(2) = -12, Piv(2) =
24 then the value of P11(1) =
1) -12 2) 2 3) 24 4) 26

34. If f: R   R is a function such that
f(x) = x3+x2f1(1)+xf11(2)+f111(3) for x   R then
f(2) =
1) 2 2) -2 3) f(1) 4) f(0)

35. If x2+y2 = R2 and K = 1/R then K=

1) 2
1

2

y1

y

 2) 32
1

2

)y1(

|y|



3) 2
1

2

y1

|y|2

 4) 32
1

2

)y1(

|y|3



36. If   nf x x  then

           1 11 1111 1 1 1 . 1
1 .....

1! 2! 3! !

n nf f f f
f

n


     

(AIEEE-2003)

1.  12n 2.  0 3.  1 4.  2n

37. If  1sin 3siny x  then  

2

2

0 log 1x

d y

dxLt
x

 
 

 
  

 

1.  24 2.  -24 3.  -6 4.  0

38. If  

3

2 3

sin cos

6 1 0

x x x

f x

p p p

 
 where p is constant

then  111f x at x=0 is

1.  p 2.  2p p

3.  3p p 4. independent of p

39. If siny px  then 

1 2

3 4 5

6 7 8

y y y

y y y

y y y



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

KEY
1. 3 2. 3 3. 3 4. 4 5. 3
6. 1 7. 3 8. 3 9. 3 10. 4
11. 4 12. 4 13. 1 14. 2 15. 1
16. 1 17. 1 18. 4 19. 4 20. 1
21. 2 22. 3 23. 4 24. 4 25. 4
26. 1 27. 1 28. 3 29. 2 30. 2
31. 2 32. 4 33. 4 34. 2 35. 2
36. 2 37. 2 38. 4 39. 1

HINTS
3. Express y as 4x3-3x

4. Express Cos4x as 
8

4cos

2

2cos

8

3 xx
  and use

F
14

5. Express the function as 
8

4cos1 x
 and use  F

14
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6. Express  the function as sin2x+sin4x-sin6x and use
F

15

8. Use F
12

9. Cross multiply and use F
20

11. use F
22

12. Here ‘y’ is a 100th
 
degree polynomial

13. Square the function and differentiate.

14. Evaluate      
1

1''
1''

1 



 x

fxf
Ltf
x

15. Express the function 
12

3

x

x
 as

 2 1 1
1 1 1

2 2 1 11

x x
x

x xx

 
    

  

and  use F
9

17. By verifying the options
18. Use F

20

19. Use F
21

20. Use F
21

21. Use F
21

27. Differentiate h1(x) =      22 xgxf   and use

the hypothesis. That gives h11(x) = 0  h(x) =
C

1 
x + C

2

use  conditions to get the result.
28. Differentiate y2=p(x) three times.

and obtain,
2(3y

1
y

2
+yy

3
) = p111(x)  --> (1) say

since    d 3 2 32 y y = 2 3y y y + y y2 1 2 3dx

.
multiplying equation (1) by ‘y2’ the result follows.

29. Differentiate f(x) ‘n’ times successively and use
nc

0
+nc

1
+.....+nc

n
=2n.

32. Verifying the given conditions from the options.
35. Differentiate the function two times and obtain the

result.

LEVEL - IV

NEW PATTERN QUESTIONS

1. I: If  1cos 3cosy x  then 
3

3
24

d y

dx


II: If  1sin 7siny x then

 2
2 11 49 0x y xy y   

1) only I is true 2) only II is true
3) both I and II are true
4) neither I nor II true

2. I: If    1
n

f x x  then the value of

       | ||1 1
0 0 0 ...... 0

2! !
nf f f f

n
    is 2n

II:   4nf x x   then the value of

       | ||1 1
1 1 1 ...... 1

2! !
nf f f f

n
    is

2 4n 
1) only I is true 2) only II is true
3) both I and II are true
4) neither I nor II true

3. I: If sin sin 2 sin 3y x x x then

 
1

4 sin 4 6 sin 6 2 sin 2
4 2 2 2

n n n
n

n n n
y x x x

                         

II: If sin 2 sin 3 sin 4y x x x then

       

9 sin 9 5 sin 5
2 21

4
3 sin 3 sin

2 2

n n

n
n

n n
x x

y
n n

x x

 

 

               
           

    

1) only I is true 2) only II is true
3) both I and II are true
4) neither I nor II true

4. I: If  1cos siny m x then

 2 2
2 11 0x y xy m y   

II: If 1log tany x then

   
2

2
2

1 2 1 0
d y dy

x x
dx dx

   

1) only I is true 2) only II is true
3) both I and II are true
4) neither I nor II true

5. I: If  2 1a y where  cos logy x ,  2 0b y

where 1tany x and  2 1c y  where

 log /y x x then the ascending order of

a, b, c is
1) a,b,c 2) b,c,a 3) c,a,b 4) a,c,b
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6. Match the following

I. If 4xy a be  then 2 14y y   a) 0

II. If 
b

y ax
x

  then 2
2 1x y xy   b) y

III. If x xxy ae be 

     then 2 12xy y  c)xy

IV. If  
1

xy xe


 then 3
2 1x y xy  d) y

1) a,b,c,d 2) b,d,a,c 3)a,d,b,c 4) d,c,b,a

7. A : The thn  derivative of  log 3 4x  is

   
 

1
3 1 1 !

3 4

nn

n

n

x

 



R: If logy ax b  then

   
 

1
1 1 !

n n

n n

n a
y

ax b

 




1) Both A and R are true and R is the correct
explanation of A
2) Both A and R are true but R is not correct
explanation of A
3) A is true but R is false
4) A is false but R is true

8. A : The thn  derivative of sin 5 cos3x x is

1
8 sin 8 2 sin 2

2 2 2
n nn n

x x
               

R : If  siny ax b  then

sin
2

n
n

n
y a ax b

    
 

1) Both A and R are true and R is the correct
explanation of A
2) Both A and R are true but R is not correct ex-
planation of A
3) A is true but R is false
4) A is false but R is true

KEY
1.3 2.3 3.3 4.3 5.3
6.1 7.1 8.1

LEVEL - V

1. If 
1

( )f x y
ax b

 


 then 
 

1

1 !

( )

n n

n n

a n
y

ax b 






i) 
2 3

5 4

x
If y then yn

x


 



1) 
   
 

1

1

1 5 7 !

5 4

n n

n

n

x







 2)
 
 

1 1

1

1 5 7 !

5 4

n n

n

n

x

 







3) 
 

   1

1 5 7 !

5 4 1

n n

n n

n

x




  4)
 
 

1

1

5 ( 7) !

5 4

n

n

n

x





 



ii)    
4

4

1 2

x
D

x x

 
   

1)    5 5

16 1
4!

2 1x x

 
 

   

2)    5 5

16 1
24

2 1x x

 
  

   

3)    4 4

16 1
4!

2 1x x

 
 

   

4)    4 4

16 1
4!

2 1x x

 
 

   

PREVIOUS EAMCET QUESTIONS
2004

1.  
2

1 2
2

sin 1
d y

y x x
dx

   

1) 
dy

x
dx

 2) 0

3) 
d y

x
d x

4)
2

dy
x

dx
 
 
 

2. If :f R R is an even function having deriva-
tives of all orders then an add function among the
following is

1) ||f 2) |||f 3) | ||f f 4) || |||f f
2003

3.   2 /x af x x e  then   0nf 

1) 0 2) 1

3) 2
n

n

C

a
4) 

  
2

1 1
n

n

n n

a 

 
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2002

4. If y=aex+be-x+c, where a, b, c are parameters then

y111=

1) y 2) y1 3) 0 4) y11

5. If y=aCos(logx)+bSin(logx) where a, b are pa-

rameters, then x2y11+xy1=

1) y 2) -y 3) 3y 4) -2y

2001

6. If y
k
 is the kth derivative of y w.r.t. x and

y=Cos(Sinx) then y=Cos(Sinx) then  y
1
Sinx +

y
2
Cosx=

1) ySin3x 2) -ySin3x 3) yCos3x 4) -yCos3x

7. If f(x)=
ax

x2


 then f11(a)=

1) 4a 2) 
a8

1
3) 

a4

1
4) 8a

1999

8. If y = Sin(7Sin-1x) then (1-x2)y
2
-xy

1
=

1) -49y 2) -7y 3) 49y 4) 7y

1998

9. If log y x1tan then

    4121
2

2
2 

dx

dy
x

dx

yd
x =

1) 0 2) 2logy 3) 4 4)1

10. If y=sin  xsin7 1  then    12
21 xyyx

1) -49y 2)-7y 3)49y 4)7y

11.
 

n

xn

dx

xSined
=

1) 





 

4
2 2 n

xCosex
n

2) 





 

4
2 2 n

xCosex
n

3) 





 

4
sin2 2 n

xex
n

4) 





 

4
sin2 2 n

xex
n

1997

12. If x=Sin t, y=Sin pt then

   yp
dx

dy
x

dx

yd
x1 2

2

2
2

1) 0 2) 1  3) -1 4)
2

1

13. If y=  nx 12  then     12
2 21 nn yxyx

1)   nyn 12  2)   nyn 12 

3)   nynn 12  4)   nynn 1

14. If y= xcox2 then  2
2

2
2y

dx

yd
y

1) 0 2)
2







dx

dy
3)

2







dx

dy
4)

dx

dy
y

1995

15. If y=  xm 1sincos  , the value of  
12

21 xyyx   is

1) ym2 2) 2m

y
3) ym2 4)

y

m2

16. If y= xme
1sin then   23

2 31 xyyx  is

1) 2my    2)  ym21    3) ym2      4)   1
21 ym

1994

17. If 32 , tytx  then 
2

y

1)
2

3
2)

t4

3
3)

t2

3
4)

2

3t

18.
 


20

20 3coscos2

dx

xxd

1)  xxCos 4cos222 2020 

2)  xxCos 4cos222 2020 

3)  xx 4sin22sin2 2020 

4)  xx 4sin22sin2 2020 

19. In ;2bxay  a,b arbitrary constants; then

1) xy2
dx

yd
2

2
 2) 12

2
y

dx

yd
x 

3) 0y
dx

dy

dx

yd
x

2

2
 4) xy2

dx

yd
x

2

2

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1992

20. If  xCosCosy 13   then 3y =

1) 0  2) 24 3)24x   4) 224x

21.  xCosD 44

1)8Cos2x-32Cos4x 2)8Cos2x+32Cos4x

3)  xCos 44 44 4) None

1990

22. thn derivative of )log( bax 

1)
   

  1

1!11







n

nn

bax

an
2)

   
  1

11 !11







n

nn

bax

an

3)
   

 n
nn

bax

an



  !11 1

4)
   
  1

!1



n

nn

bax

an

23. If  CosSiny,SinCosx  then 2y =

1)

3Sec

2)



3Sec

3)



3COS

4) 2Sec

1989

24. If xCosy 4  then ny

1) 





 






  x

n
Cosx

n
Cos nn 4

2
42

2
2 1 

2) 





 






   x

n
Cosx

n
Cos nn 4

2
22

2
2 321 

3) 





 






   x

n
Cosx

n
Cos nn 4

2
42

2
2 11 

4) 





 






   x

n
Cosx

n
Cos nn 4

2
22

2
2 321 

KEY
1) 3 2) 2 3) 4 4) 2 5) 2

6) 4 7) 3 8) 1 9) 3 10) 1

11) 3 12) 1 13) 4 14) 2 15) 1

16) 4 17) 2 18) 2 19) 2 20) 2

21) 2 22) 3 23) 1 24) 4


