
1. Antiderivative of 3 2

1

( 1)

x

x x x x
 is

(a)
1 1tan 1x

x (b) 1 1tan 1x
x

(c) 1 12 tan 1x
x

(d) 1
x
1x

2. The integral of sin ( cos sec tan )xe x x x x dx  is

(a) sin sin secx xxe e x C
(b) sin( sec ) xx x e C
(c) sin cosxe x C
(d) sin (cos sec )xe x x C

3.
3

3 2 1
sin

(cos 3cos 1) tan (sec cos )
x dx

x x x x

(a) 1tan (sec cos )x x c
(b) log tan–1 (sec x + cos x)+ c

(c)
2

1
(sec cos )

c
x x

(d) None of these

4.
1 2

2

1

(1– ) 1

n n
x

n n

nx xe dx
x x

(a) 1
1

n
x

n
xe C
x

(b)
1
1

n
x

n
xe C
x

(c) 1
1

n
x

n
xe C
x

(d) 1
1

n
x

n
xe C
x

5. If 2 1/ 1/( 1)( ) lim ( )n n
n

f x n x x , x > 0 then ( )xf x dx

is equal to

(a)
2x

n x C
2

l (b)
2 2x x

n x C
4 2

l

(c)
3

n
3
x xl x C (d)

2 2x x
n x C

2 4
l

6.
4

4 3 / 2
1

(1 )
x dx

x
=

(a)
2

2

1
1

c
x

x

(b)
2

2

1
1

c
x

x

(c)
2

2

1
1

c
x

x

(d) None of these

7. Let 2
( )

2 3
xf x
x

,  x > 0. If 
1/ 2

2
( )f x dx
x

           = 
1 2 ( ) 3 ( ) 21 2

32 1 2 ( ) 3 ( ) 2
f x f x

g h C
f x f x

Where C is the constant of intergation, then

(a) 1( ) tan ( ), ( ) n | |g x x h x l x

(b) 1( ) n | |, ( ) tan ( )g x l x h x x

(c) 1 1( ) tan ( ), ( ) tan ( )g x x h x x

(d) ( ) n | |, ( ) n | |g x l x h x x
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8. 1 cosec x dx =

(a) 1sin (tan sec )x x c

(b) 12sin (cos )x c

(c) 12sin cos sin
2 2
x x c

(d) 12sin sin cos
2 2
x x c

9. If 3 2 1( ) lim [2 4 ......... 2 ]n
n

f x x x nx ; (0 < x < 1),

then ( ( ))f x dx  is equal to

(a) 21 x c (b)
2

1

1
c

x

(c) 2
1

1
c

x
(d)

2
1

1
c

x

10. If 
1/ 2 7 / 2( )

sin cos
dxf x
x x

, then (0)
4

f f =

(a)
7
5

(b)
5
2

(c)
12
5

(d) 5

11. If 3 4 2
3 4

xf x
x

, then ( )f x dx  is equal to

(a) 2 3 4ln
3 4

x xe c
x

(b) 8 2
ln | (1 ) |

3 3
x x c

(c) 8
ln |1 |

3 3
xx c

(d) None of these

12. The integral 
3/ 2 1/ 2

2
sec sec tan

2 tan
d is equal to

(a) 1 sec 12 tan
2sec

C

(b) 1 sec 2sec 1log
2 sec 2sec 1e C

(c) 11 sec 1tan
2 2sec

C

(d) sec 2sec 12 log
sec 2sec 1e C

13. If ( ) lim ,0 1
n n

n nn

x xf x x
x x

, n N  then

1(sin ) ( )x f x dx  is equal to

(a) 1 2[ sin 1 ]x x x C

(b) 1 2sin 1x x x C

(c)
2

2
x C

(d) 1 21
(sin )

2
x C

14. If ( ) lim , 1
n n

n nn

x xf x x
x x

; then

2

2

( ) log( 1 )

1

xf x x x dx
x

is equal to

(a) 2log( 1 )x x x C

(b) 2 2 21
[ log( 1 ) ]

2
x x x x C

(c) 2 2log( 1 ) log( 1 ]x x x x x C

(d) 2 21 log( 1 ) –x x x x C
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15. If cotn
nI x dx , then

0 1 3 8 9 1022( ...... )I I I I I I I  =

(a)
9

1

cotk

k

x
k

(b)
9

1

cot
!

k

k

x
k

(c)
10

1

cot
10

k

k

x (d)
10

1
cotk

k
k x

16. The value of integral 
2 / 7

9 / 7
(1 cos )
(1 cos )

d  is

(a)
11
77

tan
11 2

C (b)
11
77 cos

11 2
C

(c)
11
77

sin
11 2

C (d) none of these

17. If , cos sinm
m nl x nx dx , then 4,3 3,27 4I I =

(a) constant (b) 2cos x C

(c) 4cos cos3x x C (d) cos 7 cos 4x x C
18. Anti derivative of the fucntion

sin 1 sinsin .cos .x xx x x x ln x  is

(a) sin xx (b) sin sinxx x

(c) 1/(sin ) xx (d) sin x In xx x

19. Let ( ) ( ). ( ), 0, 0f xy f x f y x y , where f (x) is not

constant and ( 1) 1 {1 ( )}f x x g x  where 
0

lim ( )
x

g x

= 0, then ( )
'( )

f x dx
f x

 is

(a)
2

2
x c (b)

3

3
x c

(c)
2

3
x c (d) n | |x c

20. If 1/
2 ( 1) / [ ( )]

( 1)
n

n n n
dx f x C

x x
, then f(x) is

(a) (1 )nx (b) 1 nx

(c) n nx x (d) none of these

21. If 
2 2 ( )

( 1)( 3 2)
dx f x C

x x x
, then  f (x) =

(a)
2

1
x

x
(b) 2

1
x
x

(c) 2
1

x
x

(d) 1
2

x
x

22.
2 15

2

( 1 )

1

x x
dx

x
= 2{ 1 }nA x x C , then

(a) 1
, 15

15
A n (b) 1

, 14
14

A n

(c) 1
, 16

16
A n (d) none of these

23.
2

2

(2 )

(1 ) 1

xe x dx

x x
 =

(a)
21

xe c
x

(b) 21xe x c

(c)
2

2

(2 )

1

xe x c
x

(d)
2

(1 )

1

xe x c
x

24. If 
2

2
n(1+sin x) dx

cos x
l

=

11 ( ) n ( ) 2 2 tan ( )
2

f x l g x x f x c , then

(a) 2( ) tan , ( ) 1 sinf x x g x x

(b) 2( ) 2 tan , ( ) 1 sinf x x g x x

(c) 2( ) sin , ( ) 1 tanf x x g x x

(d) 2( ) 2 cos , ( ) 1 sinf x x g x x
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25. If 
3 / 2 3 / 2

3 3

(sin cos )d

sin cos sin( )
 =

 cos tan sin cos sin cota b c, then

(a) = 2sec , = 2cosec , Ra b c

(b) 2sec , 2cosec , Ra b c

(c) 2sec , 2cosec , Ra b c

(d) 2cosec , 2sec , Ra b c

26.
2

2( sin cos )
x dx

x x x
=

(a) sin cos
sin cos

x x x c
x x x

(b) sin cos
sin cos

x x x c
x x x

(c) sin cos
sin cos

x x x c
x x x

(d) none of these

27. If 
2

2
cos sin 2

(2cos sin )
x x dx
x x

=

cos
2cos sin

x
x x

n | 2cos sin |ax b l x x c , then

(a) 1 2
,

5 5
a b (b) 1 2

,
5 5

a b

(c) 1 2
,

5 5
a b (d) 1 2

,
5 5

a b

28. Let 
2 2( )

n n
dxl

x a
 , where n N  and n > 1. If nl  and

1nl  are related by the relation

12 2 1( )
n nn

xPl Q I
x a

. Then P and Q are respec-

tively  given by

(a) 2(2 1) ,2 3n a n (b) 2a2 (n – 1), 2n – 3

(c) 2 ( 1), 2 3a n n (d) 22, ( 1)a na

29. If 2 2n
nU x a x dx , then 2

2( 2) ( 1)n nn u n a u  =

(a) 2 2nx a x (b) 1 2 2nx a x

(c) 1 2 2 3/ 2( )nx a x (d) none of these

30. If ( )sin cosf x x xdx 2 2
1 n ( ) ,

2( )
l f x c

b a
then f(x)

is

(a) 1
sin cosa x b x

(b)
2 2 2 2

1
sin cosa x b x

(c)
2 2

1
sin cosa x b x

(d) 2 2
1

sin cosa x b x

31.
2

2 2 2 2

(ax b)dx

x c x (ax b)

(a)
2

1sin ax bx k
c

(b)
2

1tan ax bx k
cx

(c)
2

1sin ax b k
cx

(d) 1 2tan ( )ax bx c k

32. If 1( ) tan n 1 n 1f x x l x l x , then the integral

of 1
'( )

2
f x  with respect to 4x is

(a)
4xe c (b) –ln (1 – x4) + c

(c)
21 xe c (d) ln (1 + x4) + c

33. Let : 0,
2

f R be such that f(0)  =  3  and

1
'( )

1 cos
f x

x
. If 

2
a f b , then a and b can be

(a) ,
2

(b) 3, 4

(c)
4

3 , 
2

3 (d)
4

33,
2

3
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34. 3 1(tan )x d x equals

(a)
2

21
ln(1 )

2 2
x x C

(b) x2 + ln (1 + x2) + C
(c) x2 tan–1x + ln (1 + x2) + C

 (d) 1 21
tan ln(1 )

2
x x x C

35. If 0
2

x  then 1 2 tan (tan sec )x x x dx  equals

to

(a)
2
1

 ln sec x + C

(b) ln tan x (sec x + tan x) + C
(c) ln sec x (sec x + tan x) + C

(d)
2
1

 {tan x (sec x + tan x)}–½ + C

36. The integral 
sec6 sec18 sec54

cosec2 cosec6 cosec18
d is

equal to

(a)
ln | sec54 | ln | sec 2 |

108 4
c

(b)
ln | sec6 | ln | sec18 | ln | sec54 |

6 18 54
c

(c)

1 sec6 1 sec18 1 sec54ln ln ln c
6 cosec2 18 cosec6 54 cosec18

(d) none of these

37.
2

2
n 1

( n ) 1
x dx

x
 is equal to

(a) 2 1
x c

x
(b) 2

n
( n ) 1

x c
x

(c) 2
n

( n ) 1
x c

x (d) 2 1
x xe c

x

38. n(1 cos ) tan
2
xx x dx is equal to

(a) x n (1 + cos x) + c (b) x n (1 + sec x) + c
(c) x2 n (1 + cos x) + c (d) x n tan x + c

39. The integral 2 21 13 tan secx x dx
x x

 equals to

(a) 1 1tan secx c
x x

(b) 2 1 1tan secx c
x x

(c) 3 1tanx c
x

(d) 3 1( 1) tanx c
x

40. The value of tan (sec sin )e d  is

(a) tan sece c

(b) tan sine c

(c) tan (sec sin )e c

(d) tan cose c

41. If 
2 3 2

tan
4

cos tan tan tan

x

x x x x
dx.= –2 tan–1 u + c

then u is equal to

( a) 1 tan cotx x (b) 21 tan tanx x

(c) tan cotx x (d) 1tan (tan cot )x x

42. The value of integral 
2 / 3

3
4 / 3

1 (sin ) . ( sin )
1 (sin )

x d x
x

is equal to

(a) 1 3sin (1 sin )x c

(b) 1 3sin sin x c

(c)
3

1
3

1 sin 1tan
2 2. sin

x c
x

(d)
3

11 sintan
2 2

x c
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43. The integral 
2 2

2
( sec tan )
( tan 1)

x x x x dx
x x

 is equal to

(a)
2

tan 1
x c

x x

(b)  2log | sin cos |e x x x c

(c)
2

2log | sin cos |
tan 1 e

x x x x c
x x

(d)
2

2 2log | sin cos |
tan 1

e
x x x x c

x x

44. If 2 2( )

dx

a bx b ax
=K tan-1 ( tan ) ,L M M being

constant of integration then KL is equal to

MARK YOUR

RESPONSE
43. 44. 45.

(a) 1 (b)
1
a

(c)
1

a a (d) a

45. If x f (x) =3 f 2(x) + 2 then

 
2

2 2
2 12 ( ) ( )

(6 ( ) )( ( ))
x xf x f x dx
f x x x f x

equals

(a) 2
1

( )
c

x f x (b) 2
1

( )
c

x f x

(c)
1

( )
c

x f x (d)
1

( )
c

x f x

PASSAGE-1

In general if we have an integral of type dx)x(g))x(g(f , we

substitute g(x) = t  g (x)dx = dt and the integral becomes

( )f t dt .

Some of the substitution can be guessed by keen observation of
the nature of given integrand. For example, we have

2
1 11d x

dx x x
. So if the integrand is of the type

2
1 1. 1f x
x x

, we can substitute 
1x t
x

Some more similar forms are given below

for integral 2. 1a af x dx
x x

, put 

ax t
x

for integral 2. 1a af x dx
x x

, put 
ax t
x

for integral 
2

2 3.a af x x dx
x x

, put 
2

2
ax t
x

for integral 
2

2 3.a af x x dx
x x

, put 
2

2
ax t
x

Many integrands can be brought into above forms by suitable
reductions or transformations

1.
2

4
1
1

x dx
x

(a)
2

11 1tan
2 2

x C
x

(b)
2

1 1sin
2

x C
x

(c)
1 2 1log
2 2 1

x c
x

(d)
2

2
1x C
x
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2.
2

4 2 1

1
1( 3 1) tan

x dx
x x x

x

(a)
1 1tan x C

x

(b) 11 1tanx x C
x x

(c) 1 1ln tan x C
x

(d)
1 1ln
2

x C
x

3.
4

2 4 2

2

2

x dx
x x x

(a)
2

2
11x C
x

(b)
2

2
21x C
x

(c)
2

2
1x C
x

(d)
2

2
2x C
x

4. The derivative of 4 5x x  is 5 6(4 5 )x x . So,

4 5

5 2
5 4

( 1)
x x dx

x x

(a) 5 1x x C (b) 5
1

1
C

x x

(c) 4 5x x C (d)
5

5 1
x C

x x

PASSAGE-2

Integrals of the form 2( , )f x ax bx c dx  can be evaluated
with the help of the Euler’s substitutions. There are normally three
Euler’s substitutions :
I. First Euler’s substitution

If a > 0, we put 2ax bx c t x a

or 2 2 2 2ax bx c t ax tx a

or 2 2bx c t tx a

II. Second Euler’s Substitutions

If c > 0,  we put 2ax bx c tx c

or 2 2ax b t x t c
III. Third Euler’s substitution

If the trinomial ax2 + bx + c has real roots  and  that is
2 ( )( )ax bx c a x x  then we put

2 ( )  or  (x– )tax bx c x t

5.

15
2

2

1

1

x x
dx

x

(a)
2 16( 1 )

16
x x C (b)

2 15( 1 )
15

x x C

(c)   2 15

1

15( 1 )
C

x x (d) 2 15

15

( 1 )
C

x x

6. 2( 1) 3 2

dx

x x x
 is equal to

(A)
22

1
x c

x
(B) 

22
1

x c
x

(C)
12

2
x c

x
(D)

1
2
x c

x
7. If f (x) is the antiderivative obtained in Q. No.6 then the

limit 
2

sin ( ) ( 2)
2x

f xLim x
x

 is

(a) 0 (b) 1
(c) –2 (d) not finite

PASSAGE-3

In some of the cases we can split the integrand into the sum of the
two functions such that the integration of one of them by parts
produces an integral which cancels the other integral.
Suppose we have an integral of the type [ ( ) ( ) ( )]f x h x g x dx

Let 1( ) ( )f x h x dx I  and 2( )g x dx I
Integrating I1 by parts we get

1 ( ) ( ) { '( ) ( ) }I f x h x dx f x h x dx dx

Suppose { '( ) ( ) }f x h x dx  converts to I2, then we get
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1. Statement - 1 : If tann
nI x dx  then 5

4 65( ) tanI I x

Statement - 2 : If tann
nI x dx then

1

2
tan

1

n

n n
xI I

n
 where n N

2. Statement - 1 : If 21 log ( ( ))
( ) edx f x c

f x
 then

f (x) = 
1
2

x .

MARK YOUR
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1 2 ( ) ( )I I f x h x dx C , which is the desired integral.
In particular consider the integral of the kind

{ ( ) '( )} ( ) '( )x x xI e f x f x dx e f x dx e f x dx
Integrating first integral by parts, we get (ex is second function)

( ) '( ) '( ) ( )x x x xI e f x e f x dx e f x dx e f x C

8. The integral of 2
1 1( )

ln (ln )
f x

x x
 is

(a) ln (ln x) + C (b) x ln x + C

(c) ln
x C

x (d) x + ln x + C

9.
sin

1 cos
x x dx

x

(a) tan
2
x C (b) tan

2
xx C

(c) x + cos x + C (d) tan
2

x xe C

10. 2(1 )

xxe dx
x

(a) xex + C (b) 2( 1)

xe C
x

(c)
1

1
xe C

x
(d)

1

xe C
x

11. Antiderivative of 2
1( ) log(log )

(log )
f x x

x
 is

(a) log (log x) (b) log(log )
log

xx x
x

(c) log
log

x x
x (d) log(log )

log
xx

x

Statement - 2 :
'( ) log | ( ) |
( ) e

f x dx f x c
f x

3. Statement - 1 : 2
3 4cos sin

4 3cos(4 3cos )
x xdx C

xx

Statement - 2   :    
1( )

( ) '( ) ,
1

n
n f x

f x f x dx C
n

1n
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1. If tan(1/ ) n(1/ )( ) lim x n l n
n

f x e  and

3 11

( ) ( )
sin cos

f x dx g x C
x x

 (C being the constant of

integration), then

(a) 3
4 2

g

(b) ( )g x is continuous for all x

(c) 15
4 8

g

(d) g(x) is not differentiable at infinitely many points

2. 22 tan cot
1 tan 4

x xe x dx
x

 is equal to

(a) tan
4

xe x C (b)
3cot
4

xe x C

(c) tan
4

xe x C (d) cot
4

xe x C

3. If 
1

/ 2
0 1

dxI
x

 then

(a) I > ln 2 (b) I < ln 2

(c)
4

I (d)
4

I

4. If [ 1, 0),x  1 1 2cos cos 1x x dx

1 2( )sin 2 1 ,Ax f x x x C  then

(a)
4

A (b) A = 
2

(c) f(x) = x (d) f(x) = –2x

5. If 1/ 2 1/ 3 2(2 3 )x x dx =

 
1/ 6

1 1/ 6
1/ 3

3tan
2 2 3

xA x B C
x

 then

(a)
1
6

A (b) 1–
6

A

(c) 1B (d) 1B

6. If 
4 1

1
x dx
x

1 12
tan ( ) tan ( )

3
f x g x C  then

(a) 1
( )f x x

x
(b) 1

( ) –f x x
x

(c) 3g(x) x (d) 3g(x) x

7. The value of the integral
2sin 3(cos cos )sinxe x x x dx is

(a)
2sin 21 (3 sin )

2
xe x c

(b)
2sin 211 cos

2
xe x c

(c) 2sin 2 2(3cos 2sin )xe x x c

(d) 2sin 2 2(2cos 3sin )xe x x c

8. If 
2 2 1

2
( )( 1)
( sin cos )

nx n n xl dx
x x n x

= ( ) ( )f x g x c then

(a) ( )
sin cos

n

n
xf x

x x n x

(b) 1
sec( ) –

sin cos

n

n n
x xf x

x x nx x
(c) ( ) tang x x

(d) ( ) secg x x
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1. Observe the following Columns :
Column-I Column-II

(A) [(1 ( 2) log ( 2)]
2

xe x x dx
x

p.
1 2 3sin

17
x c

(B) 2 3sin cosx x dx q.
4 2

21
log ( 1)

4 2 2
x x x c

(C) 22 3

dx

x x
r. ex log (x + 2) + c

(D)
5

2 1
x dx

x
s.

3 5sin sin
3 5

x x c

2. Observe the following Columns :
Column-I Column-II

(A)
( 9)
dx

x x
p. log 1 tan

2
x c

(B) 2(1 cot cot )xe x x dx q. log 1 cot
2
x c

(C)
3 3

2 2
sin cos
cos sin

x x dx
x x

r. sec x – cosec x + c

(D)
1 cos sin

dx
x x

s.
12 tan

3 3
x c

t. –ex . cot x + c
3. Observe the following Columns :

Column-I Column-II

(A) log log( )a x x ae e dx p.
2

11 1tan
2 2

x c
x

(B)

2
2

x
11log

x
1x

dxe
2

q. c
2
1xtantan

4
1 1

(C) 2 24sin 4sin cos 5cos
dx

x x x x
r.

1

1 log

a xx a c
a a

(D) 4( sin cos )x x dx s. 2
1

(1 tan )x 3
2

3(1 tan )
c

x
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4. If 
2

2

log ( 1 )

1
e x x

x
dx = fog(x) + C,Now match the entries from the following columns:

Column-I Column-II
(A) f (2) is equal to p. 0
(B) g (0) is equal to q. 1

(C) If 3 2 3/ 2 2 1/ 2( ) ( ) ( ) (1 ) (1 )f x g x dx ax g x b x c x d , r. 2
then a + c is equal to

(D) If ( ) 21 ( )g xe dx ax x x ag x c  then a is equal to s.
1
2

t.
1
35. Observe the following Column :

Column-I Column-II

(A) If 2 1(tan ) ( )x d x x f x c ,then f(1)is equal to p. 0

(B) If 1 2 tan (tan sec ) log cos sin
2 2
x xx x x dx a c q. –2

then a is equal to (0 < x <
2

)

(C) If 2 2 2 ( )x xx e dx e f x c , then the minimum value of f(x) is equal to r.
4

(D) If 
4

2 2 2
1 log | |

( 1) 1
x bdx a x c

x x x
then a – b is s. 1

equal to t.
1
86. Observe the following columns :

Column  I Column II

(A) If 
1 2

2

(cos 3 )

1 9

x x dx
x

p.
1
2

A

= 21 9A x 1 3(cos 3 ) ,B x C then

(B) If 4 3 2
(2 1)

2 1
x dx dx

x x x

2

2
1n ,
1

x xA C
x x then q. 

1
9

A

(C) If 5 10 5 10 5 1/ 5( 1)(2 3 6)x x x x x dx

15 10 5 6 / 5(2 3 6 ) ,
4
A x x x C  then r.

1
9

B

(D) If 
3

2 2

1

1 (1 1 )

x x dx
x x

s. B = 1

( )f x 2 ln ( ) ,Ax B f x C then t. A = B

MARK YOUR

RESPONSE

4. 5. 6.



1. If 

3
1

3 2

sin d
2 tan f ( ) c

cos cos cos cos
2

then the least value of f( ) for allowable values of  is
equal to

2. If cosaxP e bx dx  and sinaxQ e bx dx , without

constant of integration then e–2ax (P2 + Q2) (a2 + b2) is equal
to

3. If 
2tan 4 tansin 4 cos ,x xx e dx A xe B  then A is

equal to

4. If 2cos n cos cos 2ec x l x x dx

( ) n cos cos 2 ( ) ( ) ,f x l x x g x f x x c

then f 2(x) – g2(x) is equal to 0
2

x .

5. If 
cot tan
4 3sin 2

x x dx
x

1 ( )n ,
( )2 2

f x a
f x a  where

0
2

x  then a is equal to

MARK

YOUR

RESPONSE

1.  2. 3. 4. 5.



1 (a) 3 (b) 5 (b) 7 (c) 9 (b) 11 (b)
2 (c) 4 (d) 6 (a) 8 (c) 10 (d)

1 (c) 11 (b) 21 (a) 31 (c) 41 (a)
2 (a) 12 (b) 22 (a) 32 (b) 42 (c)
3 (b) 13 (a) 23 (d) 33 (c) 43 (c)
4 (c) 14 (d) 24 (b) 34 (a) 44 (c)
5 (d) 15 (a) 25 (b) 35 (c) 45 (a)
6 (b) 16 (a) 26 (a) 36 (a)
7 (d) 17 (c) 27 (d) 37 (c)
8 (d) 18 (a) 28 (b) 38 (a)
9 (d) 19 (a) 29 (c) 39 (c)

10 (c) 20 (b) 30 (b) 40 (d)

1 (c) 2 (b) 3 (a)

1 (c, d) 3 (a,c) 5 (a,d) 7 (a, b)
2 (b,c) 4 (b,d) 6 (b,d) 8 (b,c)

1. A-r; B-s; C-p; D-q
2. A-s; B-t; C-r; D-q
3. A-r; B-p; C-q ; D-s

4. A-r; B-p; C-t; D-s
5. A-r, B-q, C-t, D-p
6. A - p, q, t ; B - p ; C - q ; D - p, s

1 3 2 1 3 2 4 1 5 2



1. (c)
3 2

1

( 1)

xI dx
x x x x

   
2

2 3 2

1

( 1)

x dx
x x x x

   
2

11

1 12 1

x dx
x x

x x

Put 2
2

1 11 1 2x t dx tdt
x x

1
2 2
2 2 2 tan

( 1) 1
tdt dtI t C

t t t

        1 12 tan 1x C
x

2. (a) sin sin. cos sec tanx xI e x x dx e x x dx

   sin sin sin sin.secx x x xxe e dx e x e dx

   sin sin secx xxe e x C

3. (b)
3

4 2 1
sin

(cos 3cos 1) tan (sec cos )
xdxI

x x x x

Let 1tan (sec cos )x x t

 
2

1 (sec tan sin )
1 (sec cos )

x x x dx dt
x x

or  
3

4 2
sin

cos 3cos 1
x dx dt

x x

   dt
I n | t | c

t
l

          1n | tan (sec x cos x) | cl

4. (c) We have 
1 2

2

1

(1 ) 1

n n
x

n n

nx xe dx
x x

 = 
1

2

1
1 (1– ) 1

n n
x

n n n

x nxe dx
x x x

 = 
1
1

n
x

n
xe C
x

Here, 1( )
1

n

n
xf x
x

, then

1

2
'( )

(1 ) 1

n

n n

nxf x
x x

 and ( ( ) '( )) ( )x xe f x f x dx e f x C

5. (d)
2 1/ 1/( 1)lim n n

n
n x x

1
20

1lim
h

h h
h

x x
h

1 1
20

1lim 1
h hh

h h
h

x x
h

2

1
1

20

1 1lim .
1

1

h
hh

h
h

x x
hh

h

0

1ln .1.1 lim ln
x

x

ax a
x

 ( ) lnf x x

So, ( ) lnI xf x dx x xdx

2 2 1
ln .

2 2
x xx dx

x

2 2
ln

2 4
x xx C

6. (b)
4

4 3 / 2
1

(1– )
xI dx

x

  
3 3 3

4 3/ 2 3
22

2

( 1/ ) ( 1/ )
(1– )

1

x x x dx x x dx
x

x
x



Let 2
2

1 x t
x 3

2 2x dx dt
x

3
1 1

2
x dx dt

x

3/ 2
1 1
2

dtI c
tt

 = 
2

2

1
1

C
x

x

7. (d)

1 1
2 2

2
( ) 2

2 3
f x x dxI dx

x xx

Put   22
2 3
x y
x

 
2

2
3 2
1 2

yx
y

and  2 2
2

(1 2 )
ydydx
y

 
2

2 2 2
2 1 2– . .

(1 2 ) 3 2
y yI y dy
y y

=
2

2 22
(2 1)(3 2)

y dy
y y

 = 2 2
2 12

3 2 2 1
dy

y y

=
2 2

4
2 13
3 2

dy dy

y y

 = 

12
4 1 13 2. n n1 13 2 2 22 2 23 3

yy
l l

yy
+ C

= 1 1 2 2 3 2log log
32 1 2 3 2

y y C
y y

= 
1 2 ( ) 3 ( ) 21 2log log

32 1 2 ( ) 3 ( ) 2
f x f x

C
f x f x

Thus ( ) log | |g x x  and ( ) log | |h x x

8. (d) 1 sin
1 cosec

sin
x

I xdx
x

= 
sin cos

2 2

2sin cos
2 2

x x

x x
  = 

2

sin cos
2 2

1 sin cos
2 2

x x

dx
x x

Put sin cos
2 2
x x t   cos sin 2

2 2
x x dx dt

1
2

2 2sin
1

dtI t
t

 12sin sin cos
2 2
x x c

9. (d) Let 
2 2

2 4 2
2

1( ) 1 ....
1

n
n

n
xg x x x x

x

So, 3 2 12 4 ..... 2 nx x nx

2 2 2

2 2
2 ( ( 1) 1)( ) ' ( )

( 1)

n n

n n
x nx n xh x g x

x

Now 2 2
2( ) lim ( )

( 1)
n

n

xf x h x
x

 as 0 < x <1

Thus 2 2
2( )

( 1)
xf x dx dx

x

                            =  
2 2
1 1

1 1
c

x x

10. (c) Here 
2
7

2
1 – 4 = negative even number

Put tan x = t  sec2x dx = dt

1/ 2
4

1/ 2

( )
sin .cos
cos

dxf x
x

 
2 2(1 tan )sec
tan
x xdx

x

= 
2

1/ 2 3/ 21 ( )t dt t t dt
t

= 1/ 2 5 / 2 5 / 22 2
2 2 tan (tan )

5 5
t t x x

 2 12(0) 2
4 5 5

f f



11. (b)
3 4 2
3 4

xf x
x

.    Let , 3 4
3 4

x t
x

3 4 3 4x xt t

4 4
3(1 )

tx
t  4 4( ) 2

3(1 )
tf t

t

 4 4( ) 2
3(1 )

xf x
x

 = 4( 1) 8 2
3(1 )
x

x

               = 4 82
3 3( 1)x

2 8
( ) n | 1 |

3 3
f x dx x l x c

12. (b) The given integral is 2
(sec 1) sec tan

1 sec
I d

   = 2
(sec 1)sec tan
(1 sec ) sec

d

Put sec t  1 sec tan
2 sec

d dt

2

4
( 1) .2
1
tI dt

t

       
22

22
2

11 11
2 21 11 2

dt
tt dt

t
t t

Put 1t u
t

 
2
11 dt du
t

  
2

2 22 log
2 2 22

e
du uI C

uu

          = 

1 21 log 12 2
e

t
t C

t
t

         
2

2
1 2 1log
2 2 1

e
t t C
t t

         = 1 sec 2sec 1log
2 sec 2sec 1e C

13. (a)
2

2
1( ) lim 1 ( 0 1)
1

n

nn

xf x x
x

, so

1 1sin ( ( )) sinx f x dx x dx

                                 = C]x1xsinx[ 21

14. (d) Since, x > 1 so 0nx  as n .

Hence 
2

2
1( ) lim
1

n

nn

xf x
x

 = 1

So, 
2( ) log( 1 )

1

xf x x x dx
x

= 21 2 log( 1 )
2 1

x x x dx
x

= 2 21 log( 1 )x x x

2 2

2 2

1 1

1 1

x x x

x x x

 = 2 21 log( 1 )x x x x C

15. (a) 2 2cot cot cotn n
nI x dx x x dx

               2 2cot (cosec 1)n x x dx

                          2 2
2cot cosecn

nx x dx I

Thus 
1

2
cot

1

n

n n
xI l

n
......(i)

0 1 2 8 9 102( ...... )I I I I I I

2 0 3 1 4 2 5 3( ) ( ) ( ) ( )I I I I I I I I

                 6 4 7 5 8 6 9 7( ) ( ). ( ) ( )I I I I I I I I

                                                                  10 8( )I I

2 9cot cot cot.......
1 2 9

x x x
      [using (i)]

9

1

cotk

k

x
k

16. (a) Let 
2 / 7

9 / 7
(1 cos )
(1 cos )

I d

          
2 2 / 7

2 9 / 7
(2sin / 2)
(2cos / 2)

d

          
4 / 7

18 / 7
1 (sin / 2) d
2 (cos / 2)



Put 
2

t ,  
2

d dt

 
4 / 7

18 / 7
(sin )
(cos )

tI dt
t

(Here m + n = – 2)

          = 4 / 7 2(tan ) sect tdt

Put tan t u  2sec tdt du

I =
11/ 7

4 / 7
11/ 7
uu du c

       = 11/ 77
(tan )

11
t c = 

11/ 77 tan
11 2

c

17. (c) 4
4,3 cos sin 3I x xdx

Integrating by parts, we have
4

4,3
cos3 cos

3
x xI 34

cos sin cos3
3

x x x dx

Now,
sin 2 sin(3 ) sin 3 cos cos3 sin ,x x x x x x x so,

I4, 3 =  
4cos3 cos

3
x x 4

3
3cos sin 2x x

44
cos sin 3

3
x x dx C

=
4

3,2 4,3
cos3 cos 4 4

3 3 3
x x I I C

Therefore, 
4

4,3 3,2
7 4 cos3 cos
3 3 3

x xI I C

or   4
4,3 3,27 4 cos 3 cosI I x x  const.

18. (a) Let sin 1 sin( .sin .cos n )x xI x x x x l x dx
Put xsin x = t

sin lnx xe t

sin n 1sin . n .cosx l xe x l x x dx dt
x

 sin sin cos nx xx x l x dx dt
x

 sin 1 sin( .sin .cos n )x xx x x x l x dx dt

  cxctdtI xsin

19. (a) f (xy) = f (x) f (y), Put x = y = 1, we get f (1)= 2 (1)f

 (1) 1f
Differentiation w.r.t x (partially),
we get '( ) '( ). ( )yf xy f x f y

Putting  1x  , '( ) '(1). ( )yf y f f y

  
( )
'( ) '(1)

f y y
f y f

 
2( ) 1

'( ) '(1) '(1) 2
f x x xdx dx c
f x f f

 0

(1 ) (1)'(1) lim
h

f h ff
h

                
0

1 ( ) 1lim 1
h

h hg h
h

   
2( )

'( ) 2
f x xdx c
f x

20. (b) We have 2 ( 1) /( 1)n n n
dx

x x

     ( 1) /
2 1 1. 1

n n
n

n

dx

x x
x

 = 1 ( 1) /(1 )n n n n
dx

x x

Put 1 + x–n = t

 1nnx dx dt  or 
1 –n

dx dt
nx

 then

2 ( 1) / ( 1) /
1

( 1)n n n n n
dx dt

nx x t

1 1
n1 t dt

n

= 
1/ 1 11

1/ 1 1

nt c
n n

1/ . 1/(1 )n n nt c x c

21. (a) Let 
2( 1) ( 3 2)

dxI
x x x

The trinomial 2 3 2 ( 2)( 1)x x x x

Put 2( 3 2) ( 2)x x x t

 ( 1)
( 2)

xt
x

( 1 2)x

We get 
2

2
2 1

1
tx
t

 
2 2
2

( 1)
tdtdx

t

Also, 2
2( 3 2)

( 1)
tx x

t

 
2 2

22

2 2

2
2 2( 1)

.
1 ( 1)

tdt
tI dt c

ttt t
t t

          = 
22
1

x c
x



22. (a) Let  
2 15

2

( 1 )

1

x xI dx
x

Put 2(1 )x t x (Euler’s substitution)

2(1 )x x t   
2

1
(1 )

x dx dt
x

2(1 )

tdx dt
x

   or   
2(1 )

dx dt
tx

then     
15t dtI

t

= 
2 1515

14 ( (1 ))
15 15

x xtt dt c c

23. (d) Let 
2(2 )

(1 ) (1 )

xe xI dx
x x

2(1 1 )

(1 ) (1 )

xe xI dx
x x

   
1 1

1(1 ) (1 )
x xe dx

xx x

Let 1
( )

1
xf x
x

;
2

1'( )
( 1) (1 )

f x
x x

( ( ) '( )) ( )x xe f x f x dx e f x c

2

1 (1 )
1 1

x
x x e xe c C

x x

24. (b) Let 
2

2
ln(1 sin )

cos
xI dx

x

          2 2n(1 sin )secl x x dx

Intergrating by parts taking sec2x as the second
fucntion, we have

2
2

2
(sin 1) 1(1 sin ).tan 2

(1 sin )
xln x x dx

x

 = 2
2tan (1 sin ) 2 2

(1 sin )
dxx ln x x

x

= 
2

2
2

sectan (1 sin ) 2 2
1 2 tan

x dxx ln x x
x

Put 22 tan sec
2

dtx t xdx

2
2

2tan (1 sin ) 2
2 1

dtI x ln x x
t

 2 1tan (1 sin ) 2 2 tanx ln x x t c

2 1tan (1 sin ) 2 2 tanx ln x x ( 2 tan )x c

25. (b) Let 
3/ 2 3/ 2

3 3

(sin cos )

sin cos sin( )

dI

          = 
3 / 2

3 3

sin

sin cos sin( )

d 3 / 2

3 3

cos

sin cos sin( )

d

3cos (sin cos cos sin )

d

3sin (sin cos cos sin )

d

2 2sec cosec
(cos tan sin ) (cos cot sin )

d d

Put 2cos tan sin t , in the first integral and
2cos cot sin u  in second integral

 2 2
sec

cos
tdtd  and 2 2

cosec
sin
u dud

 2 2 2 2
(cos ) sin . cos sin

tdt uduI t u c
t u

2
(cos tan sin )

cos

2
(cos cot sin )

sin
c

26. (a) Let, 
2

2( sin cos )
x dxI

x x x

 ( sin cos ) cos
d x x x x x
dx

,  we write

2
cos.

cos ( sin cos )
x x xI dx

x x x x

Integrating  by part taking 
2

cos
( sin cos )

x x
x x x

 as second function, we get



1
cos sin cos

xI
x x x x

                        2
( sin cos ) 1.

( sin cos )cos
x x x dx

x x xx

     = 2sec
cos ( sin cos )

x xdx
x x x x

     = tan
cos ( sin cos )

x x c
x x x x

      = 
sin

cos ( sin cos ) cos
x x c

x x x x x

     = sin ( sin cos )
cos ( sin cos )

x x x x x c
x x x x

     = 
(sin cos )
( sin cos )

x x x c
x x x

27. (d) Let 
2

2
(cos sin 2 )
(2cos sin )

x xI dx
x x

          = 2
(cos 2sin )cos

(2cos sin )
x x x dx

x x

Integrating by part , taking  cos x as the first and

2
(cos 2sin )

(2cos sin )
x x
x x

as the second function, we have

1 sincos
2cos sin (2cos sin )

xdxx
x x x x

= 
1 sincos

2cos sin (2cos sin )
x dxx

x x x x

= cos
(2cos sin )

x
x x

+ 

1 2(2cos sin ) ( 2sin cos )
5 5

(2cos sin )

x x x x
dx

x x

       
dN Dr Dr
dx

cos 1
(2cos sin ) 5

x
x x

2 ( 2sin cos )
5 2cos sin

x xdx dx
x x

cos 1 2 | 2cos sin |
(2cos sin ) 5 5

x x ln x x c
x x

28. (b) 2 2( )
n n

dxI
x a

       2 2 2 2 1
1 ( )2. .

( ) ( )n n
n xx xdx

x a x a

[Integrating by parts using 1 as second function]

 
2 2 2

2 2 2 2 12
( ) ( )

n n n
x x a aI n dx

x a x a

            2
12 2 2 ( )

( )
n nn

x n I a I
x a

2
1 2 22 (2 1)

( )
n n

xna I n l
x a

Replace n by n – 1, then

2
12 2 12( 1) (2 3)

( )
n nn

xn a I n l
x a

29. (c)  2 2( )n
nu x a x dx  = 1 2 2{ ( )}nx x a x dx

Integrating by parts taking xn – 1 as first function, we
have

= 
2 2 3/ 2

1 ( )
3

n a xx

2 2 2 3/ 2( )
( 1)

3

nx a xn dx

1 2 2 3/ 2( )
3

n

n
x a xu

2 2 2 2 2( 1)
( ) ( )

3
nn x a x a x dx

1 2 2 3/ 2( )
3

n

n
x a xu

2

2
( 1) ( 1)

3 3n n
n a nu u

 ( 2)
3

nn u 21 2 2 3/ 2
2( 1)( )

3 3

n
nn a ux a x

21 2 2 3/ 2
2( 1)( )

( 2) ( 2)

n
n

n
n a ux a xu

n n

   2
2( 2) ( 1)n nn u n a u 1 2 2 3/ 2( )nx a x



30. (b) Given 2 2
1( ) sin cos n ( )

2( )
f x x xdx l f x c

b a
Differentiating both sides w.r.t.x then

2 2
1 '( )( )sin cos .

( )2( )
f xf x x x
f xb a

 2 2
2

'( )2( ) sin cos
{ ( )}

f xb a x x
f x

2 2
2

'( )2 sin cos 2 sin cos
{ ( )}

f xb x x a x x
f x

Integrating both side w.r.t. x we get

2 2 2 2 1cos sin
( )

b x a x
f x

or 2 2 2 2
1( )

( sin cos )
f x

a x xb

31. (c) Let 
2

2 2 2 2

( )

( )

ax b dxI
x c x ax b

          
2

2
2 2

( )ax b dx

bx c ax
x

2

2
2

ba dx
x

bc ax
x

Put sin
bax c
x

 2 cosba dx c d
x

then I cos
cos

c d d k
c

, k is constant of

integration. So, I =
2

1sin ax b k
cx

32. (b) Since 1( ) tan n (1 ) n (1 )f x x l x l x

  
2

1 1 1'( )
2(1 ) 2(1 )(1 )

f x
x xx

                  
2 4

1 1 2
(1 ) (1 ) (1 )x x x

   
4

1 1'( )
2 (1 )

f x
x

  
4

4
4

1 '( )
2 (1 )

dxf x dx
x

Put 41 x t 4 4dx dt or dx dt  then

4 41
'( ) n (1 )

2
dtf x dx l t c ln x c
t

33. (c)  2
2

1 1 1'( ) sec
1 cos 2 22cos ( / 2)

xf x
x x

Integrating both sides with respect to x, we have

 ( ) tan
2
xf x c

  (0) 0 3f c  then ( ) tan 3
2
xf x

 tan 3 4
2 4

f

Now 22 11 53
3 3 3 3.78

4 7 4 14 14

and 22 11 32
3 3 3 4.57

2 14 14 7

 3.78 < 4 < 4.57

Hence,  3 3
4 2 2

f

It can be checked that other options do not satisfy the
conditions.

34. (a)
2 1 3

2
1(tan ) .

1
x d x x dx

x

 
2

2
2

1
ln(1 )

2 21
x xx dx x C
x

35. (c) 21 2 tan 2 tan secI x x x dx

2 2sec tan 2 tan secx x x x dx

(sec tan ) ln(sec tan ) ln secx x dx x x x C

36. (a) We have sec6 sec18 sec54
cosec2 cosec6 cosec18

sin 2 sin 6 sin18
cos 6 cos18 cos54

Now, 
sin 2 1 sin 4
cos 6 2 cos 2 cos 6

1 sin 6 cos 2 cos6 sin 2
2 cos2 cos6



1
(tan 6 tan 2 )

2

Similarly, sin 6 1
(tan18 tan 6 )

cos18 2

and    
sin18 1

(tan 54 tan18 )
cos54 2

Thus integral 1
(tan 54 tan 2 )

2
dx

1 n | sec54 | n | sec 2 |
2 54 2

c

37. (c) Put n x = t t tx e dx e dt

2

2
1
1

t tI e dt
t

 = 2 2 2
1 2

1 ( 1)
t te dt

t t

  2 1

te c
t 2 .

( n ) 1
x c

x

38. (a) n(1 cos ) tan
2
xI x x dx

(1 cos ).1 tan
2
xn x dx x dx

2

2sin cos
2 2n(1 cos ). . tan

22cos
2

x x
xx x x dx x dxx

 = n (1+cos x). x + tan tan
2 2
x xx dx x dx c

= n (1+ cos x). x + c.

39. (c)
2 21 13 tan secx x dx

x x

2 21 13 tan secx dx x dx
x x

3 2 3 2
2

1 1 1 1tan sec . secx x dx x dx
x x xx

3 1. tanx c
x

40. (d) Let tan (sec sin )I e d

Put tan t 2sec d dt 21
dtd

t

2
22

1
11

t t dtI e t
tt

2 3/ 22

1
(1 )1

t te dt
tt

Integrating first part by parts we have,

        
1

21

te
t

2 3/ 2 .
(1 )

tt e dt
t 2 3/ 2(1 )

tt e dt c
t

21

te c
t

 tan cose c

41. (a)
2

3 2

(tan 1)sec

(tan 1) tan tan tan

x xdxI
x x x x

dx

Put tan x = t

3 2

( 1)

( 1)

tI dt
t t t t

2

2 3 2

1

( 2 1)

t dt
t t t t t

2
11

,
1 12 1

t dt
t t

t t

 put 211 t u
t

 
2

2
1

duI
u

12 tan ,u c

where 
11 tan

tan
u x

x

42. (c)
2 / 3

3
4 / 3

1 (sin ) . ( sin )
1 (sin )

x d x
x

     
2 2

1
4 2

1 1 1/ 1 1/tan
2 21 ( 1/ ) 2

t t t tdt dt
t t t

     

3
31

1sin
1 sintan
2 2

x
x

      
3 2

1
3

1 sin 1tan
2 2 sin

x c
x



43. (c) We note that 2( tan 1) sec tan
d x x x x x
dx

  integrating by parts with x2 as first function,
we get

2
2

2
sec tan
( tan 1)

x x xI x dx
x x

2 1 12
tan 1 tan 1

x x dx
x x x x

2 cos
2

tan 1 sin cos
x x x dx

x x x x x
2

2log | sin cos |
tan 1 e

x x x x c
x x

( ( sin cos ) cos )
d x x x x x
dx

44 (c) Let 2 2sinax b sinbx
a

2ax dx = 2 sin cosb d

dx = 
2 sin cos

2
b d

ax
cosb d

a

2

cos

. sin . cos

b dI
ba a b b
a

   2 2 2( sin )
da

a b

2

2 2 2 2
sec

( sec tan )
da

a b

Putting tan z

2sec d dz then

I 2 2 2 2(1 )
dza

a z b z

2 2 2 2( )
dza

a b z a

2 2 2
2

2 2
( )

( )

a dz
a b az

a b

2 2

2 2 .a a b
aa b

2 2
1tan z a b c

a

2 2
1

2 2

1 tan ,
( )

z a bI c
aa a b

 where

tanz .

45. (a) Given 2( ) 3 ( ) 2x f x f x

( ) '( ) 6 ( ) '( )f x xf x f x f x

( )'( )
6 ( )

f xf x
f x x

 Now 
2 2

2 ( 6 ( )) ( )
(6 ( ) )( ( ))

x x f x f xI f
f x x x f x

dx

2 2 2
2 '( ) 1

( ( )) ( )
x f xI dx c

x f x x f x

1.   (a)
2 2 2

4 22
2

1 11 1
1

11 1 2

x x xdx dx
x x xx x

Put 2
1 11x t dx dt
x x

1
2

1 tan
2 22

dt tI C
t

2
11 1tan

2 2
x C

x

2.   (c)
2

4 2 1

1
1( 3 1) tan

xI dx
x x x

x

2

2 1
2

11

1 13 tan

x dx
x x

xx

Put 2
1 11x t dx dt
x x

 and 2 2
2

1 2x t
x

1
2 1 n | tan |

( 1) tan
dtI t C

t t

       
1 1n tan x C

x



3.(b)
4

2 4 2

2

2

xI dx
x x x

4

3 2
2

2
21

x dx
x x

x

 3

2
2

2

21

x
x dx

x
x

Put 2
2 3

2 21 ,
2
dtx t x dx

x x

 we get 2
2
21

2
dtI t C x C

t x
4.(d) Divide numerator and demoninator by x10 we get

6 5

4 5 2
5 4

(1 )
x xI dx
x x

Put 4 51 x x t  and evaluate

5.(b) Put 21 ( )x t x

[Here a = 1 > 0, we can put 21 x  = t + x also]

21x x t

 or 
2 2

1
1 1

x dx dtdx dt
tx x

15 2 15
15 ( 1 ).

15 15
dt t x xI t C C
t

2 15

1

15( 1 )
C

x x

6. (a) Here a < 0 and c < 0, but 2 3 2 ( 1)( 2)x x x x

So, we put 2 3 2 ( 2)x x x t  or (x – 1)t or t(1 – x).

Put –x2 + 3x – 2 = t (x – 2) 1 ( 1 2)
2
xt x

x

We get, 
2

2
2 1

1
tx
t

 and 2 2
2

( 1)
t dtdx

t
So, the integral becomes

2 2

22

2 2

2
2( 1)

.
1 1

t dt
tI dt

tt t
t t

     
2 22

1
xC C

t x

7.(c) The antiderivative is 22
1
x

x
. So, the limit is

2

2sin 2
1

lim
2x

x
x

x

2

2sin 2
1 2 1lim 2

1 222
1

x

x
x x

x xx
x

1 2 2

8.(c) 2
1 1

ln (ln )
dx

x x

2 2
1 1 1 1. . .

ln (ln ) (ln )
x x d x d x

x xx x

ln
x C

x

9.(b)
2

2sin cossin 2 2
1 cos 2cos

2

x xxx x dx xx

21
sec tan

2 2 2
x xx dx dx

Integrating second integral by parts taking 1 as second
function, we get

2 21 1
sec tan . sec

2 2 2 2 2
x x xI x dx x x dx

 tan
2
xx C

10.(d) 2 2
( 1 1)

( 1) ( 1)

x xxe x eI dx dx
x x

 2
1 1

1 1( 1)

x
x ee dx C

x xx

2
1 1

1 ( 1)
d
dx x x

11.(b)
2 2

1 1log(log ) log
(log )

tI x dx t e dt
x t

[Putting log x = t]

   2
1 1 1logte t dt
t t t

    
1log log(log )

log
t xe t x x

t x



1. (c) tann
nI x dx

               = 2 2 2tan sec tann nx x x dx

      
1

2
tan

1

n

n
x I

n

Put n = 6,    5
6 45( ) tanI I x

Statement -1 is true and statement -2 is false.

2. (b)
21 1 2 '( )log ( )

( ) ( ) ( )
f xdx f x C

f x f x f x

1
'( ) ( )

2 2
xf x f x

Statement -2 is clearly true.

3. (a) 2
3 4cos

(4 3cos )
xI dx

x

    
2

2
3cos 4cot cosec 

(4cosec 3cot )
ec x x x dx

x x

(Mulitplying Nr and Dr by cosec2 x)

  I = 2{ ( )} '( ) ,f x f x dx

where ( )f x  4cos 3cotec x x

       
1 1 sin
( ) 4cosec 3cot 4 3cos

x C
f x x x x

Statement -2 is clearly true

1. (c,d) tan(1/ ) log(1/ )( ) lim x n n
n

f x e

But lim tan1/ log1/
n

n n

log tan1/lim 0
1/n

n n
n n

So, f(x) = e0 = 1.

Hence ,  
3 11

( )

sin cos

f x dx
x x

  
4

11/ 3
sec

(tan )
x dx

x

=
2

11/ 3
1 (Putting tan )t dt t x
t

= 11/ 3 5 / 3 8 / 3 2 / 33 3
( )

8 2
t t dt t t C

2

32 2

3 (1 4 tan )
8 tan tan

x C
x x

Thus, g (x) =
2

32 2

3 (1 4 tan )
8 tan tan

x

x x

 and 15
4 8

g

Clearly g is not defined at x = 0 and odd multiples

of 
2

. So (b) is not correct.

2. (b,c) I  = 22 tan cot
1 tan 4

x xe x dx
x

 = 22 1 cos
1 cot 4

xe ec x dx
x

= 2cot cos
4 4

xe x ec x dx

= cot cot
4 4

x xe x C e x C

Again,

               3cot cot
4 2 4

x xI e x C e x C

tan
4

xe x C

3. (a,c) As 2 20 1x x x x

/ 2 2
1 1 1

1 1 1x x x

or    
1 1 1

/ 2 2
0 0 01 1 1

dx dx dx
x x x

ln 2
4

I



4. (b,d) 1 2 1cos 1 sin , 0x x x

1 1 2cos cos 1x x dx

1 1cos sinx x dx

12sin
2

x dx

1
2

22 sin
2 1

xx x x dx
x

 1 22 sin 2 1
2

x x x x C

5. (a, d) Let 1/ 2 1/ 3 2(2 3 )I x x dx

Put x = t6  dx = 6t5dt

then 3 2 2 5(2 3 ) .6I t t t dt

             = 
2 2

2 2 2
2

66
9(2 3 ) 2

3

t t dtdt
t

t

Now put 2
tan

3
t

  22
sec

3
dt d

2 2

4

2 2tan . sec6 3 3
49 sec
9

d
I   22 sin

3
d

         = 1 1 sin 2(1 cos 2 )
26 6

d C

         = 2
1 tan
6 1 tan

C

         = 1
2

3
1 3 2tan 326 1

2

t
t C

t

         = 
1/ 6

1 1/ 6
1/ 3

1 3 6tan
26 2 3

xx C
x

3tan
2

t

6. (b,d) Let 
4

6
( 1)
( 1)
xI dx
x

 = 
2 2 2

2 4 2
( 1) 2

( 1)( 1)
x x dx

x x x

          = 
2 2

4 2 6
( 1) 2

( 1) ( 1)
x dx x dx

x x x

          = 
22

3 22
2

11
2

1 ( ) 11

dx
x dxx

xx
x

 = 
22

2 3 2

11
2

( ) 11 1

dx
x dxx

x
x

x

In first integral put 
1x t
x

2
11 dx dt
x

 and in second integral put x3 = u

2
3

dux dx  then 
2 2

2
31 1

dt duI
t u

= 1 12
tan tan

3
t u c

                              = 1 1 31 2tan tan ( )
3

x x c
x

7. (a, b)Put t = sin2x
The integral reduces to

1 3
(2 )

2 2 2

t
t t teI e t dt e c

2sin 21 (3 sin )
2

xe x c

2sin 211 cos
2

xe x c

8. (b,c)
2

2
( 1)

( sin cos )
x n nI dx

x x n x
Multiplying and dividing by x2n–2

2 2 2

2 2 2
( ( 1)).

( sin cos ) .

n

n
x n n xI dx

x x n x x

2 2 2

1 2
( ( 1))

( sin cos )

n

n n
x n n xI dx

x x nx x

Let 1sin cosn nx x nx x t
1 2( sin cos ( –1))n n nnx x x x n n x



1cos sin )nx nx x dx dt

2 2cos .( ( 1))nx x x n n dx dt

2 2

1 2
( ( 1)). cos . .sec
( sin cos )

n
n

n n
x n n x xI x x dx
x x nx x

Integrating by parts; we get

–1
1sec .

sin cos
n

n nI x x
x x nx x

1

1
sec tan .sec

( sin cos )

n n

n n
x x x nx x dx

x x nx x

2
1

sec sec
sin cos

n

n n
x x xdx

x x nx x

1
sec tan .

sin cos

n

n n
x xI x c

x x nx x

1. A-r; B-s; C-p; D-q

(A)
1 log( 2) log( 2)

2
x xe x dx e x c

x

(B) 2 2sin (1 sin )cosx x xdx

= 2 4sin cos sin .cosx xdx x x dx

3 5sin sin
3 5

x x c

(C) 1
2 2

2 3sin
1717 3

2 2

dx x c

x

(D)
5

3
2 21 1
x xdx x x dx

x x

                  
4 2

21
n( 1)

4 2 2
x x x C

2. A-s; B-t; C-r; D-q

(A) Since ( 9)
dxI

x x

 Put 
1 2x t dx dt
x

 1
2
2 2 tan

3 39
dt tI C

t

12 tan
3 3

x C

(B) 2(1 cot cot )xe x x dx

2(cos ( cot )) ( cot )x xe ec x x dx e x c

(C) (tan sec cot cos ) sec cosx x x ecx dx x ecx c

(D)
22sin 2sin cos

2 2 2

dx
x x x

2 1cos
'( )2 2 log 1 cot
( ) 21 cot

2

xec
f x xdx dx c

x f x

3. A-r; B-p; C-q ; D-s

(A)
1

( )
1 (log )

a x
a x x ax a dx C

a a

(B)
2 2

22
2

11
1 1,1

x dx put x t x dx dt
x xx

x

2
1

2 2
1 1tan
2 2( 2)

dt x C
xt

(C)
2 2

22

1 sec 1 sec
54 4 1tan tan tan 14 2

x dx x dx

x x x

11 1tan tan
4 2

x C

(D) 4
1

( sin cos )
dx

x x  
2

4
sec

( tan 1)
x dx

x



(Using tan 2x t 2sec 2x dx tdt )

4
2

( 1)
t dt

t 3 4
1 12

( 1) ( 1)
dt

t t

2 3
1 1

( 1) 3( 1)
c

t t

2 3

1 2 .
(1 tan ) 3(1 tan )

c
x x

4. A-r; B-p; C-t; D-s

2

2

n( 1 )

1

x x
dx I

x

Put 2
2

log( 1 )
1

dxx x t dt
x

So, 
2 2

21 log( 1
2 2
tI t dt C x x C .

Thus,

(A)
2

( )
2
xf x

(B) 2( ) log( 1)g x x x

(C) Now, 
2 3

2 2log( 1) log( 1)
2 6
x xx x dx x x

  
3

2 2

1 1 21
2 3 1 2 1

x x dx
x x x

3 3
2

2

1log( 1)
6 6 1

x x dxx x
x

Putting x2 + 1 = t2

3
2 21

log( 1) ( 1)
6 6
x x x t dt

3
2 2 3/ 21

log( 1) (1 )
6 18
x x x x

2 1/ 21
(1 )

6
x C

(D) ( ) 2( 1 )g xe dx x x dx

                 
2

2 21
1 ln ( 1 )

2 2 2
x x x x x C

                 21 1
( 1 ) ( )

2 2
x x x g x C

5. A-r, B-q, C-t, D-p

(A)
2

2 1
2 2

1
(tan ) 1

1 1
xx d x dx dx

x x

                         1 1tan ( ) tanx x C f x x

(B) 1 2 tan (tan sec )x x x dx

2(sec tan )x x dx

ln | sec tan | ln | sec |x x x C

2
1 sin 1ln ln

1 sincos
x C C

xx

2
ln cos sin 2ln cos sin

2 2 2 2
x x x xC C

(C)
2 2

2 2 2 2
2 2

x x
x e ex e dx x x dx

                  
2 2 2

2 . 1.
2 2 2

x x
xx e ee x dx

2
2 2 21 1 (2 2 1)

2 2 4 4
x xx x e C x x e C

Now, 2 1
2 2 1

2
x x

21 1
( ) (2 2 1)

4 8
f x x x

(D)
4 2 2 2

2 2 2 2
1 ( 1) 2

( 1) ( 1)
x x xdx dx

x x x x

2 2
1 2

( 1)
x dx

x x  2
1ln | |

1
x C

x

1a b
6. A  p, q, t ; B  p ; C  q ; D  p, s

(A) Let  3 cosx 3 sindx d , then integral is

2cos
1 3 sin
3 sin

d 21 1 cos
3 3

d

31 1sin
9 9

c

2 1 31 11 9 (cos 3 )
9 9

x x c

Hence  
1 1,
9 9

A B .



(B) Given integral is

2
2 1

( ( 1)) 1
x dx

x x

2

2 2
1 1ln
21 1

dt x x c
t x x

(C) 5 10 5 10 5 1/ 5( 1)(2 3 6)x x x x x dx

14 9 15 10 5 1/ 5( 1)(2 3 6 )x x x x x dx

Putting 15 10 5 52 3 6x x x t
4

14 9 4 5( )
30
tx x x dx dt

5 61 1
6 36

t dt t

15 10 5 6 / 51 (2 3 6 ) .
36

x x x c

(D)
3

2 2

1.
1 (1 1 )

x xI dx
x x

let 21 1 x z   ,  
2

2

2 1

x dx dz
x

2

2 2

(1 ) 1.
1 (1 1 )

x xI dx
x x

= 2( 1) dzz
z

=
2 2 1z z dz

z
12zdz dz dz
z

2
2 n | |

2
z z z c

2(1 1 )
2

x 2 22(1 1 ) n 1 1x x c

2 2(2 2 1 )
2

x x  2n1 1 x c

2
2 2(1 1 ) n1 1

2
xx x c

1. Ans. : 3

3

3 2

sin
2

cos cos cos cos
2

I d

 = 

2

2 3 2

2sin .cos .sin
2 2 2

2cos cos cos cos
2

d

= 

2

2 3 2

2sin sin
2

2cos cos cos cos
2

d

Put cos t  sin d dt

Also 2 2cos 2cos 1 1 2sin
2 2

t

I =  
3 2

1 ( )
2

(1 )

t dt

t t t t

2

2 3 2

1 ( 1)
2 ( 1)

t dt

t t t t

           
2
11 ( )

1
2 1 12 1

dt
t

t t
t t

Put 21
1t u

t
 

2
11 2dt u du
t

2
1 2
2 1

uduI
u u  = 1 1 1tan tan 1 1u c

t

    = 1 1/ 2tan (cos sec 1) c

So,   f ( ) = cos  + sec  + 1 > 2 + 1 =3
2. Ans. : 1

Let cosaxP e bxdx , sinaxQ e bxdx

(cos sin )axP iQ e bx i bx dx

[We may apply integration by parts twice also]

( ).ax ibx a ib xe e dx e dx

= 
( )

( )

a ib xe c
a ib

 2 2
(cos sin )( )axe bx i bx a ib c

a b



2 2
{( cos sin )} {( sin cos )}

( )

ax axe a bx b bx ie a bx b bx
a b

2 2
( cos sin )

( )

axe a bx b bx
a b

 2 2
( sin cos )axe a bx b bxi

a b

Equating real and imaginary parts on both sides, we get

2 2
( cos sin )cos

( )

ax
ax e a bx b bxP e bx dx c

a b

     = 1
cos( )axe bx c

r
 and

2 2
( sin cos )sin

( )

ax
ax e a bx b bxQ e bxdx c

a b

     = 
1

sin( )axe bx c
r

where 2 2r a b  and 1tan b
a

  2 2 2 2( ) axP Q r e

                       (neglecting constant of integration)

  2 2 2 2 2( )( ) axP Q a b e

3. Ans. : 2

2tan tansin 4 2sin 2 cos 2x xI x e dx x xe dx

2
tan

2
1 tan4 sin cos
1 tan

xxx x e dx
x

22 6 2 tan4 tan .sec .cos (1 tan ) xx x x x e dx

Put  tan2x = t  2 tan x sec2x dx = dt

3 3
(1 ) 1 22 2
(1 ) ( 1)

t
tt e tI dt e dt

t t

2 3
1 22

( 1) ( 1)
te dt

t t

24 tan
22 2cos .

( 1)

t
xe c x e c

t

4. Ans. : 1

2cosec n cos cos 2I x l x x dx

cot .log cos cos 2ex x x

1( cot ),
cos cos 2

x
x x

½1sin cos 2 sin 2 .2
2

x x x dx

cot n cos cos 2x l x x

                       
sin cos 2 sin 2cot
cos 2 cos cos 2

x x xx dx
x x x

cot n cos cos 2x l x x

2

2
cos cos 2 cos cos 2

cos 2 sin
x x x x dx

x x

cot n cos cos 2x l x x

2
2

cos
cot

cos 2 sin
x dx xdx

x x

Now, 1 2
cos

cos 2 sin
xdxI
x x

      2 2 2

cos

sin 1 2sin 1 2

x dx dt

x x t t

Put 2
1 1t dt du
u u

2 2
1 2

2 cos 2
2

uduI u ec x
u

Thus cot n cos cos 2I x l x x

2cos 2 cotec x x x c

2( ) cot ( ) cos 2f x x and g x ec x



5. Ans: 2

(cos sin )
2

sin 2 (4 3sin 2 )
x xI dx

x x

Put cos x + sin x  = z
(cos x – sin x) dx = dz

2 2
2

( 1)(4 3)( 1))

dzI
z z

Put secz dz = sec tan d

2
sec tan2

tan (3sec 1)
dI

 I 
2

2

2

sin
cos2

sin 3 cos
cos cos

d

2
cos2

4 sin
d

Let sin t cos d dt

 I 22
4

dt
t

 
1 2n

22 2
t c
t

=
1 sin 2n ,

sin 22 2
c

 where 
2 1sin z
z

  
sin 2

1 sin 2
x

x


