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INDEFINITE INTEGRATION 

EXERCISE # 1 

 

Questions 

based on 
 Standard Integral 

 

 

Q.1 


xcos

xsin54
2

 dx equals - 

 (A) 4 tan x – sec x + c  

 (B) 4 tan x + 5 sec x + c 

 (C) 9 tan x + c   

 (D) None of these 

Sol.[B] I =   )xtanxsec5xsec4( 2 dx 

     = 4 tan x + 5 sec x + c 

 

Q.2 


xx

2xx

ba

)ba(
 dx equals - 

 (A) (a/b)x + 2x + c (B) (b/a)x  + 2x + c  

 (C) (a/b)x  – 2x + c (D) None of these 

Sol. [D] I = 

xx

xxx2x2

ba

ba2ba
 

         = 































2

a

b

b

a
xx

dx 

 = 
































a

b
n

a

b

b

a
n

b

a
xx

  – 2x + c   

 

Questions 

based on 
Integration by substitution 

 

 

Q.3   xx ee

dx
 equals - 

 (A) log (ex + e–x) + c (B) log (ex – e–x) + c 

 (C) tan–1 (ex) + c (D) tan–1 (e–x) + c 

Sol. [C] I =  1e

e
x2

x

dx   

  Let e
x
 = t  e

x
 dx = dt 

  I =  1t

1
2

dt = tan
–1

t + c 

    = tan
–1

 e
x
 + c    

 

Q.4  



xa

xa
dx is equal to - 

 (A) sin–1 (x/a) – cxa 22   

 (B) cos–1 (x/a) – cxa 22   

 (C) a sin–1 (x/a) – cxa 22    

 (D) a cos–1 (x/a) – cxa 22   

Sol.[C] I =  



xa

xa
dx     

 Put x = a sin 2  dx = 2a cos 2 d

 I =  












sincos

sincos
. 2a cos 2 d

   =   )2sin1(a2 d

 = 2a – a cos 2 + c 

   = a sin
–1 22 xa

a

x
  + c 

 

 

Questions 

based on 
Integration by parts 

 

 

Q.5  dx)x(log 2  equals - 

 (A) (x log x)2 – 2x log x + 2x + c  

 (B) x (log x)2 – 2x log x + 2x + c 

 (C) x (log x)2 + 2x log x + 2x + c  

 (D) None of these 

Sol. [B] I =  .1 (log x)
2
 dx 

  Take 1 is II
nd

 function then 

  I = x(log x)
2
 – 

x

xlog2
.x dx 

           = x(log x)
2
 – 2  xlog dx 

  Again by parts 

  I = x(log x)
2
 – 2[x log x –  x

1
.x dx] 

    = x(log x)
2
 – 2x log x + 2x + c 

 

Q.6  






 

xcos

xcosxsin
e

2

x dx is equal to -  

 (A) ex cos x + c (B) ex sec x + c  

 (C) ex sin x + c (D) None of these 
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Sol. [B] I = 
xe (sec x tan x + sec x)dx 

  

dx

d
 sec x = sec x tan x 

  I = e
x
 sec x + c 

 

Q.7 dx
)x(log

1
)x(loglog

2 












 = 

 (A)  x log log x + 
xlog

x
 + c  

 (B) x log log x + 
xlog

x2
+ c 

 (C) x log log x –
xlog

x
 + c 

 (D) None of these 

Sol.[C] I =  














2)x(log

1
).xlog(log

x

x
dx 

 Let log x = t  
x

1
dx = dt 

 and x =  e
t
  

 I =  









2

t

t

1
tloge dt 

 =  









t

1
tloge t dt –  








2

t

t

1
–

t

1
e dt 

 = e
t
 log t – e

t
. 

t

1
 + c 

 = x log (logx) – 
xlog

x
 + c   

 

Q.8   


dx

)x1(

)x1(
e

22

2
x = 

 (A) 
1x

ex


 + c (B) 

1x

e
2

x


 + c  

 (C) 
1x

e
2

x


 + c (D) None of these 

Sol.[B]  

















dx

)x1(

x2–

x1

1
e

222

x  

 = 
2

x

x1

e


 + c  

  
dx

d









 2x1

1
 = – 

22 )x1(

x2


 

 

 

 

Questions 

based on 
Integration of rational function 

 
 

Q.9 




3x2x2

1x3
2

dx equals - 

 (A) 
4

1
log(2x2–2x+3)–

2

5
tan–1










 

5

1x2
+ C 

 (B) 
4

3
log(2x2–2x +3)+

2

5
tan–1










 

5

1x2
+ C 

 (C) 
4

3
log(2x2–2x + 3) +

2

5
tan–1 







 

5

2x4
+ C 

 (D) None of these 

Sol.[B] I =  



3x2x2

1x3
2

dx  

    =  



3x2x2

2x4

4

3
2

dx +   3x2x2

1

2

5
2

dx 

    = 
4

3
log (2x

2
 – 2x + 3) + 

4

5
 











4

5

2

1
x

1
2

dx 

    = 
4

3
log (2x

2
 – 2x + 3) +

2

5
tan

–1










 

5

1x2
+ c  

 

Q.10 
)x–1(

2–x–x
2

3

 dx = 

 (A) log 












1x

1x
 – 

2

x 2

+ c 

 (B)  log 












1x

1x
+ 

2

x 2

+ c 

 (C) log 












1x

1x
+ 

2

x 2

+ c 

 (D) log 












1x

1x
–

2

x 2

 + c 

Sol.[D] I =  



)x1(

2)1x(x
2

2

dx =  










x

1x

2
2

dx  

     = log 
2

x

1x

1x 2





 + c     

 

Q.11 The value of  




1x

1x
4

2

 dx equals - 
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 (A)  
22

1
log 



















1x2x

1x2x
2

2

 + C  

 (B)  
22

1
log



















1x2x

1x2x
2

2

 + C 

 (C) 
2

1
tan–1 

x2

1x 2 
+ C   

 (D) None of these 

Sol.[A] I = 




2

2

2

x

1
x

x

1
1

dx = 













2
x

1
x

x

1
1

2

2

 dx 

  Let x + 
x

1
 = t  










2x

1
1 dx = dt 

  I =  
 22

1

2t

dt
2

 log 
2t

2t




 + c 

     = 
22

1
 log 



















1x2x

1x2x
2

2

 + c 

 

 

Questions 

based on 
Integration of irrational function 

 
 

Q.12  
 2x6x5

dx
equals- 

 (A) sin–1 (2x + 5) + c  

 (B) cos–1 (2x + 5) + c 

 (C) sin–1 (2x – 5) + c  

 (D) None of these 

Sol.[C] I = 










2

2

5
x

4

1

dx
 = sin

–1
(2x – 5) + c   

 

Q.13 




1x

3x2

2
dx is equal to - 

 (A) 2 1x2  + 3 |1xx|n 2   + c  

  (B)  1x2  + 3 |1xx|n 2   + c 

  (C) 2 1x2  + 3 |1xx|n 2  + c 

  (D) None of these 

Sol.[C] I = 
1x

x2

2
dx + 

1x

3

2
 dx  

    = 2 1x2   + 3 sin h
–1

x + c 

 

 

Questions 

based on 
Integration of Trigonometric function 

 

Q.14  
 xsin3

dx
2

equals - 

 (A)  
32

1
tan–1












3

xtan2
+ c   

 (B) 
3

1
tan–1 












3

xtan
+ c 

 (C) 
2

1
tan–1 (2 tan x) + c   

 (D) None of these 

Sol.[A] I =   3xtan4

xsec
2

2

dx 

  Let tan x = t  sec
2
x dx = dt 

  I = 
4

1
 


4

3
t

dt

2

 = 
4

1
.

3

2
 tan

–1












3

t2
 + c 

      = 
32

1
 tan

–1












3

xtan2
 + c 

 

Q.15 The value of 
 xcosxsin

xsin
dx equals- 

 (A)  
2

1
x + 

2

1
log ( sin x – cos x ) + C  

 (B)  
2

1
x – 

2

1
log ( sin x – cos x ) + C 

 (C) x + log (sin x + cos x) + C   

 (D) None of these 

Sol.[A] I = 
2

1
  xcosxsin

xsin2
dx         

     = 
2

1
 



xcosxsin

)xcosx(sin)xcosx(sin
 dx  

     = 
2

1
 














xcosxsin

xcosxsin
1 dx 

    = 
2

1
 x + 

2

1
 log (sin x – cos x) + c   

 

Q.16  
 xcosbxsina

dx
equals - 

 (A) 
22 ba

1



log 















 

a

b
tanx

2

1
tan 1 + C  
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  (B) 
22 ba

1



log 















 

a

b
tanxtan 1 + C 

 (C) 
22 ba

1



log 















 

a

b
tanx

2

1
tan 1  + C 

 (D) None of these 

Sol.[A] I = 
22 ba

1








xcos

ba

b
xsin

ba

a

1

2222

dx 

    = 
22 ba

1


 eccos (x + ) dx 


















sin

ba

b

22
 

    = 
22 ba

1



 log [tan 
2

1
 (x + )] + c 

          = 
22 ba

1



 log [tan 
2

1
 (x + tan

–1

a

b
)] + c 

 

 

Questions 

based on 
Some special integrals  

 

Q.17 Evaluate 
 1x)3x(

1
dx - 

 (A) –
2

1
log

21x

21x




+ C 

 (B) 
2

1
log

21x

21x




+ C  

 (C) 
3

1
 log

21x

21x




– C 

 (D) None of these 

Sol.[B] I =   1x)3x(

1
dx 

 Let x + 1 = t
2
  dx = 2t dt 

 I = 2   4t

1
2

dt = 2 . 
4

1
 log

2t

2t




 + c 

    = 
2

1
 log 

21x

21x




 + c 

 

Q.18 Evaluate 
 1x)4x(

1
2

dx - 

 (A) 
34

1
n

31x

31x




–

2

1
tan

–1
 ( 1x  ) +c 

 (B) –
4

1
tan

–1
( 1x  )+

4

1
n

31x

31x




+c 

 (C) –
34

1
tan

–1
( 1x  )+

4

1
n

11x

11x




+c 

 (D) None of these 

Sol.[D] I =   1x)4x(

1
2

dx 

 Let x + 1 = t
2
  dx = 2t dt 

 I =   )4)1t((

2
22

dt = 2   )1t)(3t(

dt
22

 

   = 
4

2
 












 1t

1

3t

1
22

dt  

   = 
2

1


















  ttan
3t

3t
log

32

1 1  

   = 
34

1
log c1xtan

2

1

31x

31x 1 


   

 

Q.19 Evaluate 
 4x)1x(

1

2
dx - 

 (A) – 
5

1
log 

2

2

)1x(5

4x

5

1

1x

1







+ C 

 (B) 
5

1
log 

2

2

)1x(5

4x

5

1

1x

1







+ C 

 (C) 
5

1
log 

2

2

)1x(5

4x

5

1

1x

1







+ C 

 (D) 
5

1
log 

2

2

)1x(5

4x

5

1

1x

1







– C 

Sol.[A] I = 
 4x)1x(

1

2
 dx 

 Put x – 1 = 
t

1
  dx = – 

2t

1
dt    

 I =  
















1t2t5

dt

41
t

1

t

1

dt
t

1

22

2

 

    = – 











25

4

5

1
t

dt

5

1

2
 

 = – 
5

1
 log 

25

4

5

1
t

5

1
t

2


















  + c 

 = – 
5

1
 log 

5

1

)1x(5

2

)1x(

1

5

1

1x

1
2










+ c 
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 = – 
5

1
 log 

2

2

)1x(5

4x

5

1

1x

1







 + c 

 

Q.20 Evaluate 



2

2

x1

x1
dx - 

 (A) –
2

1
log

x2x1

x2x1

2

2




+log|x + 2x1 | + C 

 (B)
2

1
log

x2x1

x2x1

2

2




+log |x + 2x1 | – C 

 (C) –
2

1
log

x2x1

x2x1

2

2




– log|x – 2x1 | – C 

(D) – 
2

1
log 

x2x1

x2x1

2

2




– log |x + 2x1 | + C 

Sol.[D] I = 




22

2

x1)x1(

x1
dx  

    = 2 
 22 x1)x1(

1
dx – 

 2x1

1
dx  

     = 2I1 – log 2x1x   +c 

     I1 = 
 22 x1)x1(

1
dx 

            put x = 
t

1
  dx = – 

2t

1
dt   

     = – 
 1t)1t(

dtt

22
  

            put t
2
 + 1 = u

2
  2t dt = 2u du   

 I1 = –  


 2u

du

u)2u(

duu
22

 

     = – 
22

1
 log 

2u

2u




 

     = – 
22

1
 log 

x2x1

x2x1

2

2




 

   I = – 
2

1
 log 

x2x1

x2x1

2

2




  

 – log 2x1x   + c 

 

 

Questions 

based on 
Euler's substitutions 

 

Q.21 
 2x2xx

dx

2
= 

 (A) loge |x + 1 + 2x2x2  | + 

  
2x2x2x

2

2 

+ C 

 (B) loge |x + 1 + 2x2x2  | – 

  
2x2x2x

2

2 

+ C 

 (C) loge |x + 1 – 2x2x2  | + 

  
2x2x2x

2

2 

+ C 

 (D) None of these 

Sol. [A] 

Q.22 
1x1

dx

2 

= 

 (A) 
x

x11 2
– 2 tan

–1
 

x1

x1




+ C 

 (B) 
x

x11 2
– 2 tan

–1
 

x1

x1




+ C 

 (C) 
x

x11 2
+ 2 tan

–1
 

x1

x1




+ C 

 (D) 
x

x11 2
+ 2 tan

–1

x1

x1




+ C 

Sol. [C] 
 

Q.23 









 

2

15
2

x1

x1x

dx =  

 (A) 
30

x1x
15

2





 

+ C  

 (B) 
15

x1x
15

2





 

+ C 

 (C) 
x30

x1x
15

2





 

+ C  

 (D) 
x15

x1x
15

2





 

+ C 

Sol. [B] 
 

 

Questions 

based on 
Miscellaneous Forms 
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Q.24 If x = f
 
 (t) cos t + f

 
(t) sin t, y = – f

 
(t) sin t + ft) 

cos t, then 






























2/1

22

dt

dy

dt

dx
dt is equal to - 

 (A) f
 
(t) + f

 
 (t) + c (B) f

 
(t) + f

 
 (t) + c 

 (C) f(t) + f
 
 (t) + c (D) f

 
 (t) – f

 
 (t) + c 

Sol.[C] x = f
 
'' (t) cost + f

 
'(t) sin t 

 y = – f
 
'' (t) sin t + f

 
'(t) cos t 

 
dt

dx
= f

 
'''(t) cost– f

 
''(t) sint +f

 
''(t) sint +f

 
''(t) 

cost 

  = f
 
'''(t) cost– f

 
'(t) cos t = (f

 '
''' (t) + f

 
'(t)) cos t 

 Similarly 
dt

dy
 = – (f

 
'''(t) + f

 
'(t)) sin t 

 






























2/1

22

dt

dy

dt

dx
dt =   )]t('''f)t('f[  dt 

 = f(t) + f
 
''(t) + c 

 

Q.25 
2/xe sin 







 


42

x
dx is equal to - 

 (A) ex/2 sin x/2 + c (B) ex/2 cos x/2 + c  

 (C) 2 ex/2 sin x/2 + c (D) 2 ex/2 cos x/2 + c 

Sol.[C] 
2/xe sin 







 


42

x
dx 

 Put 
2

x
 = t  dx = 2dt 

  
te2 sin 











t

4
 dt  

  2 
te  (sint + cost) dt  

  2 e
t
 sin t + c   2  e

x/2
 sin 

2

x
 + c 

 

Q.26  )b–xcos()a–xsin(

dx
is equal to - 

 (A) cos (a – b) log 
)b–xcos(

)a–xsin(
 + c   

 (B) sec (a – b) log 
)b–xcos(

)a–xsin(
 + c 

 (C) sin (a – b) log 
)b–xsin(

)a–xcos(
 + c   

 (D) cosec (a – b) log 
)b–xsin(

)a–xcos(
 + c 

Sol.[B] 
)b–acos(

1
  )b–xcos()a–xsin(

)]a–x(–)b–xcos[(
dx 

  = sec (a – b)  [cot (x–a)+tan(x–b)]dx 

 = sec(a–b) [logsin(x–a) – logcos(x–b)] + c 

 = sec(a–b) log
)b–xcos(

)a–xsin(
 + c 

Q.27 If 
 )x–)(–x(

1
dx ( < x < ) is equal to  

 (i) 2sin
–1

)–/()–x(   

 (ii) 2sin
–1

)–/()x–(   

 (iii) –2cos
–1

)–/()x–(   

 (iv) 





















)–(
2

1

)(
2

1
–x

sin 1–  

 Then which of the above are correct - 

 (A) (i) only  (B) (i) and (ii) only 

 (C) (ii) & (iii) only (D) All 

Sol.[D] 

 

Q.28 If  )x(f dx = f(x), then 
2)]x(f[  dx is equal to   

 (A) 
2

1
[f(x)]

2
 (B) [f(x)]

3
 

 (C) 
3

1
 [f(x)]

3
 (D) [f(x)]

2 

Sol.[A] Consider a function f(x) = e
x
  

 So that x
e dx = e

x
 

  
2)]x(f[ dx = 

x2e  dx 

 = 
2

e x2

 = 
2

1
[f(x)]

2
 

 

Q.29  2

2

dx

vd
u  dx –  2

2

dx

ud
v  dx is equal to - 

 (A) uv + c  (B) u 
dx

dv
–v

dx

du
 + c 

 (C) 2
dx

du
+

dx

dv
 + c (D) u 

dx

dv
+v

dx

du
 + c 

Sol.[B]   2

2

dx

vd
u  dx –  2

2

dx

ud
v  dx  

 = u 
dx

dv
–  dx

du

dx

dv
 dx – v 

dx

du
 +  dx

dv

dx

du
 dx 

 = u . 
dx

dv
 – v 

dx

du
 + c  
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Q.30  dx
2

x3
cos

2

x
cosxsin4  is equal to - 

 (A) cos x – 
2

1
 cos 2x + 

3

1
 cos 3x + c 

 (B) cos x – 
2

1
cos 2x –

3

1
cos 3x + c 

 (C) cos x + 
2

1
 cos 2x + 

3

1
cos 3x + c 

 (D) cos x + 
2

1
cos 2x – 

3

1
cos 3x + c 

Sol.[B]  2

x3
cos

2

x
cosxsin4 dx 

 =   )xcosx2(cosxsin2  dx 

 =   )xcosxsin2x2cosxsin2( dx 

 = dx)x2sinxsinx3(sin   

 = 
3

x3cos
  + cos x – 

2

1
cos 2x + C 

Q.31 
tane  (sec  – sin ) d is equal to - 

 (A) – e
tan 

sin  + c (B) e
tan 

sin  + c 

 (C) e
tan 

sec  + c (D) e
tan 

cos  + c 

Sol.[D]   )sin(sece tan  d

 =   

III

tantan sinedsece d  

 =  

 cosedsece tantan – 

                     Cdcossece 2tan 
    

 = 
tane  cos  + C 

 

Q.32  xsin .cos x. cos 2x. cos 4x. cos 8x. cos 16x dx 

is equal to - 

 (A)  c
1024

x16sin
  (B) c

1024

x32cos
  

 (C) c
1096

x32cos
  (D) – c

1096

x32cos
  

Sol.[B] dxx16cosx8cosx4cosx2cosxcosxsin  

 = dxx16cosx8cosx4cosx2cosx2sin
2

1
  

 = dxx16cosx8cosx4cosx4sin
4

1
  

 = dxx16cosx8cosx8sin
8

1
  

 = dxx16cosx16sin
16

1
  = dxx32sin

32

1
  

 = 
1024

x32cos
 + C 

 
 

Q.33 



















 dx

2

x

4
tanx)xsin1ln(  

 is equal to - 

 (A) x ln (1 + sin x) + C 

 (B) ln (1 + sin x) + C 

 (C) – x ln (1 + sin x) + C 

 (D) ln (1 – sin x) + C 

Sol. [A] dx)xsin1(n   + dx
2

x

4
tanx 











 

 = x n (1 + sin x) –  
dx

xsin1

xcos
.x   

   +  










dx

2

x

4
tanx + C 

 = x n (1 + sin x) + C  

     
 True or false type questions 

 

Q.34 If  
 2

1–

x1

xtanx
dx = 

2x1  (tan–1x)  + 

  K log c1xx 2 







  then K must be 1. 

Sol.[False] 
 2x1

x
. tan

–1 
x dx  

 = 2x1  tan
–1

 x – 
 2x1

1
dx 

 = 2x1  tan
–1

 x – log (x+ 2x1 ) + c  

  K = – 1 

 

Q.35 If   2x–x3–2

dx
= fog(x) + C, then   

 g(x) = 
17

3x2 
and f(x) = cos–1x. 

Sol.[False] 










2

2

3
x–

4

17

dx
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 = sin
–1

 

2

17

2

3
x 










 = sin
–1

17

3x2 
 

  f(x) = sin
–1

x, g(x) = 
17

3x2 
 

 

     
 Fill in the blanks type questions 

 
 
Q.36 If a function f is such that 

 f'' (x) = sec4 x + 4, f'(0) = 0 and f(0) = 0, then 

the function is.................. 

Sol. f
 
'(x) =  )x(''f dx =   )4xsex( 4 dx 

  =  [sec
2
x(1 + tan

2
x) + 4] dx 

  = tan x + 
3

xtan3

 + 4x + c  

  f' (0) = 0 weget c = 0   

 Thus f(x) =  )x('f dx 

 =  







 x4xtan

3

1
xtan 3 dx 

 = log |sec x| +
3

1
  xtan  (sec

2
x–1)dx +2x

2
 + k 

  = log |sec x| +
3

1
 

2

xtan 2

 – 
3

1
log|sec x|+2x

2
 + k 

 Hence from f(0) = 0 we get k  = 0  

 f(x) = 
3

2
log |secx| + 

6

1
tan

2
x + 2x

2
  

 

Q.37 If 
 1x2x

dx

2
= A log |x + 1| + c for  

x < –1, then A =............. 

Sol. 
 1x2x

dx

2
 =   |1x|

dx
 

 = 








1–xifc|1x|log–

1–xifc|1x|log
 

  A = – 1   

Q.38 If 









 

2

2

x1

x1xlog

dx = fog (x) + const, 

then f(x) = ................, g(x) = ............... 

Sol. Putting log (x+ 2x1 ) = t we have 

 
2x1x

1



 

















2x12

x2
1 dx = dt 

  
2x1

1



 dx = dt   

 So 




2

2

x1

)x1xlog(
dx =  t dt = 

2

1
t
2
 + c 

 = 
2

1
 [log(x+ 2x1 )]

2 

 
Thus f(x) = 

2

x 2

 and  

 g(x) = log (x+ 2x1 ) 

 

Q.39 




)2x(

)1x(d

2

2

 is equal to ………………… 

Sol. I = 




2x

)1x(d

2

2

 

 Let x
2
 + 1 = t  d(x

2
 + 1) = dt 

 I =  1t

dt
 = 1t2   + c = 2x2 2   + c 
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EXERCISE # 2 

 

 

     (Only single correct answer type 

questions) 
Part-A 

 
 

Q.1 


xtan–xcot

1x4cos
dx equals - 

 (A) – 
2

1
cos 4x + C  (B) – 

2

1
cos 4x + C 

 (C) – 
8

1
cos 4x + C  (D) None of these 

Sol.[C] 


xtan–xcot

1x4cos
 dx 

 =  xsin–xcos

xsinxcos.x2cos2
22

2

dx 

 =  .x2cos sin2x dx  

 = 
2

1
  xdx4sin  = – 

8

1
 cos 4x + C 

 

Q.2  



x2x2sinx

1xx2cos
2

dx equals- 

 (A) log (x2 + sin 2x + 2x) + c   

 (B) – log (x2 + sin 2x + 2x) + c 

 (C) 
2

1
log (x2 + sin 2x + 2x) + c 

 (D) None of these 

Sol.[C]  



x2x2sinx

1xx2cos
2

 dx  

 Let x
2
 + sin2x + 2x = t 

 (x + cos2x + 1) dx = 
2

1
dt 

  
2

1
 t

1
 dt = 

2

1
log t  

 = 
2

1
log (x

2
 + sin2x +2x) + c 

 

Q.3 xx5
x55 5.5.5  dx is equal to - 

 (A) 
3

x5

)5(log

5
+ c (B) 

x555 (log 5)3 + c 

 (C) 
3

x55

)5(log

5
+ c (D) None of these 

Sol.[C] xx5
x55 5.5.5  dx 

 Let
x555  = t  

 
x555 (log 5). 

x55  (log 5).5
x
(log5) dx = dt 

   
x555 .

x55 .5
x
 dx = 

3)5(log

dt
  

   3)5(log

dt
 = 

3)5(log

t
 + c 

  = 
3

x55

)5(log

5
 + c 

 

Q.4   1xx

x
24

 dx equals - 

 (A) 
3

1
tan

–1
 













 

3

1x2 2

 + c   

 (B) 
3

1
tan

–1
 













 

3

1x2 2

 + c 

 (C) 
3

2
tan

–1
 













 

3

1x2 2

 + c 

 (D) 
3

1
tan

–1
 













 

3

1x2 2

 + c 

Sol.[A]   1xx

x
24

 dx  

 Let x
2
  = t  xdx = 

2

1
dt 

 = 
2

1
  1tt

dt
2

 =
2

1


























22

2

3

2

1
t

dt
  

 = 
2

1
.

3

2
tan

–1

2/3

)2/1t( 
 + c  
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 = 
3

1
tan

–1

3

1x2 2 
 + c 

 

Q.5 
 


4/153 )2x()1–x(

dx
 is equal to - 

 (A) 
3

4
 

4/1

2x

1–x










+ c (B) 

3

1
4/1

2–x

2x







 
+ c 

 (C)
3

1
4/1

2–x

1–x








+ c (D) 

3

1
4/1

1–x

2x







 
+ c 

Sol.[A]   4/54/3 )2x()1–x(

dx
  

 = 












2
4/3

)2x(
2x

1–x

dx
 

 Let 
2x

1–x


 = t  

2)2x(

1


dx = 

3

1
dt  

 = 
3

1


4/3–t dt = 
3

1
.4 t

1/4
 + c = 

3

4
4/1

2x

1–x










+ c 

 

Q.6  xcos–1

xcos–xcos
3

3

 dx equals- 

(A) 
3

2
sin–1(cos 3/2 x) + c (B) 

2

3
sin–1(cos3/2 x) + c 

 (C) 
3

2
cos–1(cos3/2 x) + c (D) None of these 

Sol.[C] 

 
 22/3 xcos–1

xsin.xcos
 dx 

 Let cos
3/2

 x = t  –
2

3
xcos . sinx dx = dt 

  xcos . sinx dx = –
3

2
dt 

  – 
3

2

 2t–1

1
dt 

 =  
3

2
cos

–1
t + c 

 = 
3

2
cos

–1
 (cos

3/2
x) + c 

 

Q.7  1–x

x
4

 dx equals - 

 (A) 
2

1
log 















1x

1–x
2

2

+c (B)
2

1
log













 

1–x

1x
2

2

+c 

 (C) 
4

1
log 













 

1–x

1x
2

2

+c (D)
4

1
log















1x

1–x
2

2

 + c 

Sol.[D]  1–x

x
4

 dx   

 let x
2
 = t  xdx = 

2

1
dt = 

2

1
 1–t

1
2

dt 

 = 
2

1
 . 

2

1
log 

1t

1–t


 + c = 

4

1
log 

1x

1–x
2

2


 + c 

 

Q.8 If f(x) =  xcosxsin

dx
2/72/1

, then f 






 

4
–f (0) =   

 (A) 2.2 (B) 2.3 (C) 2.4 (D) 2.5 

Sol.[C] f(x) =  xcosxtan

dx
42/1

 

 = 


xtan

)xtan1(xsec
2/1

22

 dx  

 Let tanx = t   sec
2
x dx = dt 

 =    2/32/1– tt dt 

 =   2. t
1/2

 + 
5

2
t
5/2

 + c 

 = 2 (tan
1/2

x) + 
5

2
 (tanx)

5/2
 + c  

 f 






 

4
–f(0) = 2 + 

5

2
 + 0 =  

5

12
 = 2.4 

 

Q.9 The value of   1xt2t

dt
2

 (x
2
 > 1) is - 

 (A) 
2x–1

1
tan

–1



















2x1

xt
 + c 

 (B) 
1–x2

1

2
log



















1–xxt

1–x–xt

2

2

 + c 

 (C) 
2

1
log (t

2
 + 2xt + 1) + c  

 (D) None of these 
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Sol.[B]   1x–xxt2t

dt
222

 

 =   )1–x(–)xt(

dt
22

  x
2
 > 1 

 = 
1–x2

1

2
log 



















1–xxt

1–x–xt

2

2

 + c 

 

Q.10   )e–1)(e1(

dx
x–x

 equals -  

 (A) log














1e

1–e
x

x

+ c (B) log












 

1–e

1e
x

x

+ c 

 (C) 
2

1
 log













 

1–e

1e
x

x

+ c (D)
2

1
log















1e

1–e
x

x

+ c 

Sol.[D]   )1–e)(1e(

e
xx

x

dx 

 Let e
x
 = t  e

x
 dx = dt   1–t

dt
2

 

 = 
2

1
log

1t

1–t


 + c  = 

2

1
log















1e

1–e
x

x

 + c  

 
 

Q.11 
1–e2

dx

x
equals -  

 (A) sec
–1

ce2 x   (B) sec
–1

   ce2 x   

 (C) 2sec
–1

   ce2 x    (D) 2sec
–1

ce2 x    

Sol.[D]  
1–e2e

e

x2/x

2/x

dx 

 Let e
x/2

 = t  e
x/2

 dx = 2dt  

  
1–t2t

dt
2

2
 = 

2

2


2/1–tt

dt

2
 

 = 
2

2
. 2 sec

–1
 2 t + c = 2 sec

–1
 xe2  + c  

 

Q.12  


2

x

)2x(

)1x(e
 dx is equal to - 

 (A) 
)2x(

ex


 + c (B) 

)2x(

e2 x


 + c 

 (C) 
2

x

)2x(

e


+ c (D) 

2

x

)2x(

e2


 + c 

Sol.[A]  


2

x

)2x(

)1–2x(e
dx 

 = 
xe

  













 2
2x

1
–

)2x(

1
dx = 

2x

ex


 + c 

 

Q.13 If f(x) =
n

lim
n–n

n–n

xx

x–x


, 0 < x < 1, n  N then 

)x(sin 1–

 f(x) dx  is equal to -  

 (A) cx–1xsinx– 21– 






  

 (B) x sin
–1

x + 2x–1 + c 

 (C) 
2

x 2

 + c 

 (D) 
2

1
(sin

–1
x)

2
 + c 

Sol.[A]  
n

lim
n–n

n–n

xx

x–x


, 0 < x < 1 

 f(x) = 
n

lim  
1x

1–x
n2

n2


 = – 1  

 so  dx)x(f)x(sin 1–  

 = – sin
–1

x dx 

 = – 














 dx

x–1

x
–xsinx

2

1–  

 = – [xsin
–1

x + 2x–1 ] + c  

 

Q.14 Consider the following : 

 If 
 2222

2

)bax(–xcx

b–ax
 dx =   

 (i) sin
–1

c

bxax 
 + k (ii) sin

–1

c

x/bax 
 + k 

 (iii) sin
–1

 
cx

bax 2 
+k (iv) sin

–1
 

c

bax 2 
+k 

 then which of the above are correct - 

 (A) (ii) & (iii)  only  (B) (i) & (iii) only 

 (C) (ii) & (iv) only  (D) (iii) & (iv) only  
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Sol.[A] 
 2222

2

)bax(–xcx

b–ax
 dx 

 = 
 22

2

)x/bax(–c

x/b–a
dx 

 Put ax + 
x

b
 = t  








2x

b
–a  dx = dt  

 =  22 t–c

dt
 

 = sin
–1

c

t
 + k  

 = sin
–1

 
c

x

b
ax 

 + k  

 = sin
–1

 
cx

bax2 
 + k   

 

Q.15 If f 








 4x3

4–x3
 = x + 2, then  )x(f dx is equal to  

 (A) e
x +2

 n 
4x3

4–x3


+c  

 (B) –
3

8
n |(1–x)|+

3

2
x + c  

 (C) 
3

8
n |(x – 1)| + 

3

x
+ c 

 (D) None of these 

Sol.[B] Put
4x3

4–x3


 = t  

8–

x6
 = 

1–t

1t 
 

  x = 
3

4







 

t–1

1t
 

 so f(t) = 
3

4
 







 

t–1

1t
 + 2 

 Again put t = x and solving weget 

 f(x) = 
)x–1(3

x2–10
  

 so  )x(f dx =  )x–1(3

x2–10
dx 

 = 
3

8
 x–1

1
dx + 

3

2
 dx   

 = –
3

8
 n |1–x| +

3

2
x + c 

 

Q.16 Let f : 






 

2
,0  R be such that f(0) = 3 and  

f
 
'(x) =

xcos1

1


.if a < f 







 

2
<b, then a and b 

can be -   

 (A) 
2


,    (B) 3 , 4 

 (C) 3 + 
4


, 3 + 

2


 (D) 3 +

2


, 3 + 

4

3
 

Sol.[C] f
 
'(x) = 

xcos1

1


 = 

2

1
sec

2

2

x
 

 f(x) =  2

1
sec

2
 

2

x
 dx = tan

2

x
 + c 

 given that f(0) = 3  

 f(0) = tan 0 + c = 3  

  c = 3 

 f(x) = tan
2

x
 + 3  

 f 






 

2
 = 1 + 3  = 4  

 Now  = 3.14  

  3 + 
4


 = 3 + .78 = 3.78 

 and 3 + 
2


 = 3 + 1.57 = 4.57  

 so a < f 






 

2
 < b  

  3 + 
4


 < f 







 

2
 < 3 + 

2


 

 a = 3 + 
4


, b = 3 + 

2


    

 

Q.17  2

2x

x–1)x–1(

dx)x–2(e
-  
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 (A) 
2

x

x–1

e
 + c (B) e

x
 2x–1  + c 

 (C) 
2

2x

x–1

)x–2(e
+ c  (D) 

2

x

x–1

)x1(e 
 + c  

Sol.[D] 


2

2x

x–1)x–1(

)}x–1(1{e
 dx 

 =  











 


22

x

x–1

x1

x–1)x–1(

1
e dx 

 = 










 


 x–1

x1

x1)x–1(

1
e

2/3

x  dx 

 = 


x–1

x1
ex dx +   x1

x–1
ex .

2)x–1(

1
dx    

 = 
x–1

x1
ex 

–   x1

x–1
ex .

2)x–1(

1
 dx +  

   x1

x–1
ex .

2)x–1(

1
dx =

x–1

x1
ex 

= 
2

x

x–1

)x1(
e


 

 

Q.18 If  



1x

1x
6

4

 dx = tan
–1

f(x) –
3

2
tan

–1
 g(x) + c, 

then -  

 (A) f(x) = x + 
x

1
, g(x) = x3 

 (B) f(x) = x2 + 
2x

1
, g (x) = x–3 

 (C)  f(x) = x2 – 
2x

1
, g (x) = x–3  

 (D) f(x) = x – 
x

1
, g(x) = x3 

Sol.[D]  



1x

x2–x21x
6

224

 dx 

 =  



1x

)1x(
6

22

 dx –  1x

x2
6

2

 

 = 




)1x–x)(1x(

)1x(
242

22

dx–
3

2


1)x(

x3
23

2

dx 

 =  



1x–x

1x
24

2

 dx – 
3

2
  1t

dt
2

 x
3
 = t 

 = 




1–
x

1
x

x

1
1

2

2

2

 dx – 
3

2
tan

–1
t 

 = 












1
x

1
–x

x

1
1

2

2

dx  – 
3

2
 tan

–1
x

3
 

 =  1p

1
2

dp – 
3

2
tan

–1
x

3
   x – 

x

1
 = p  

 = tan
–1

 p –
3

2
 tan

–1
x

3
  + c 

 = tan
–1

 








x

1
–x  –

3

2
tan

–1
x

3
 + c 

 f(x) = x – 
x

1
, g(x) = x

3 

 

Q.19  


x10

x9

10x

10log10x10
 dx is equal to -  

 (A) 10x – x10 + c  

 (B) 10x + x10 + c  

 (C) (10x – x 10)–1 + c  

 (D) log (10x + x10) + c 

Sol.[D]  


x10

x9

10x

10log10x10
 dx 

 put x
10

 + 10
x
 = t 

 (10x
9
+10

x
log10) dx = dt 

  t

1
dt = log t + c = log (x

10 
+ 10

x
) + c 

 

Q.20 If  )x(f  sin x cos x dx = 
)a–b(2

1
22

log (f(x)) + 

c, then f(x) is equal to -  

 (A) 
xcosbxsina

1
2222 

 

 (B) 
xcosb–xsina

1
2222

 

 (C) 
xsinbxcosa

1
2222 

 

 (D) 
xsinb–xcosa

1
2222

 

Sol.[A] Differentiate both side w.r.to x we have 
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 f(x) sin x cosx = 
)a–b(2

1
22

 
)x(f

)x('f
 

  2b
2
 sinx cosx–2a

2
sinx cosx = 

2)]x(f[

)x('f
 

 2b
2

 sin x cosx dx – 2a
2

 sin x cosx dx 

 =  2)]x(f[

)x('f
dx  –2b

2

2

xcos2

–2a
2

2

xsin 2

=–

)x(f

1
 

  f(x) = 
xcosbxsin.a

1
2222 

 

 

Q.21 
 




4

22

x

xlog2–)1xlog(1x
 dx is equal to -  

 (A) 
3

1
 

2/1

2x

1
1 








  


















3

2

x

1
1log

2
 + c 

  (B) –
3

1
 

2/3

2x

1
1 








  


















3

2
–

x

1
1log

2
 + c 

 (C) 
3

2
 

2/3

2x

1
1 








  


















3

2

x

1
1log

2
 + c  

 (D) None of these 

Sol.[B] 












 


4

2

2
2

x

x

1x
log1x

dx 

 = 










3

22

x

x

1
1log

x

1
1

 dx 

 let 1 + 
2x

1
 = t

2
  – 

3x

1
dx = tdt 

 = – 
2t log t

2
 dt = –2 

2t log t dt 

 = – 2 












 dt
t

1
.

3

t
–tlog

3

t 33

= –2












9

t
–tlog

3

t 33

+ 

c  

 = – 
3

2
t
3
 









3

1
–tlog  + c  = – 

3

1
t
3
 









3

2
–tlog 2  + 

c 

 = – 
3

1
2/3

2x

1
1 








 


















3

2
–

x

1
1log

2
 + c 

 

Q.22   )xcosx(sectan)1xcos3x(cos

xdxsin
1–24

3

= 

 (A) tan
–1

(sec x + cos x) + c 

 (B) log tan
–1

 (sec x + cos x) + c 

 (C) 
2)xcosx(sec

1


 + c 

 (D) None of these 

Sol.[B]   )xcosx(sectan)1xcos3x(cos

xdxsin
1–24

3

 

 Let tan
–1

 (secx + cosx) = t  

  
)1xcos3x(cos

xsin
24

3


dx = dt 

 =  t

1
 dt = log t + c = log tan

–1
 (secx + cosx) + c 

 

Q.23  



)xsinx(cos2

xtanxcot
dx equals - 

 (A) sec
–1

 (sin x + cos x) + C 

 (B) sec
–1

 (sin x – cos x) + C 

 (C) n | (sin x + cos x) + x2sin  | + C 

 (D) n | (sin x – cos x) + x2sin  | + C 

Sol.[A] 

Q.24  
24 x53x e)x2xx(e dx is equal to - 

 (A) Ce.xe
2

1 42 xx   (B) Ce.x
2

1 4x2   

 (C) Ce.e
2

1 42 xx   (D) Ce.e.x
2

1 42 xx2   

Sol. [D] 

Q.25  


dx

)x1(x

x1
7

7

 equals - 

 (A) n | x | + 
7

2
 n | 1 + x

7 
| + c 

 (B) n | x | – 
4

2
 n | 1 – x

7 
| + c 

 (C) n | x | – 
7

2
 n | 1 + x

7 
| + c 
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 (D) n | x | + 
4

2
 n | 1 – x

7 
| + c 

Sol. [C] 

Q.26 
 322 )x1(x1

dxx
 is equal to - 

 (A) c)x11ln(
2

1 2   

 (B) cx112 2   

 (C) c)x11(2 2   

 (D) None of these 

Sol. [B] 

 

Q.27 


 

n2n

n21n
x

x1)x1(

)xx.n1(
e dx is equal to - 

 (A) C
x1

x1
e

n

n
x 




 (B) C

x1

x1
e

n

n
x 




 

 (C) C
x1

x1
e

n

n
x 




  (D) C

x1

x1
e

n

n
x 




  

Sol. [B] 

 

     (One or more then one correct 

answer type questions) 
Part-B 

 

Q.28 















1x

1x

1x
n

2



dx equal - 

 (A) c
1x

1x
n

2

1 2 



  (B) c

1x

1x
n

4

1 2 



  

 (C) c
1x

1x
n

2

1 2 



  (D) c

1x

1x
n

4

1 2 



  

Sol.[B, D]  

 I =  














1x

1x

1x
n

2



dx  

 Let n 












1x

1x
 = t  













1x

1x
.

2)1x(

1x1x




dx = dt 

  
1x

2
2 

dx = dt 

 I = 
2

1
  t dt = 

4

1
t
2
 + c 

   = 
4

1
 n

2
 

1x

1x




 + c = 

4

1
 n

2 

1x

1x




 + c 

 

Q.29 
xcosxsin

)x(tann
dx equal - 

 (A) c)x(cotn
2

1 2    

 (B) c)x(secn
2

1 2   

 (C) c)xsecx(sinn
2

1 2    

 (D) c)xcosecx(cosn
2

1 2   

Sol.[A, C, D]  

 I =  xcosxsin

)x(tann
dx 

 Let n (tan x) = t  
xcosxsin

1
dx = dt  

 I =  t dt = 
2

t 2

 + c 

 = 
2

1
n

2
 (tan x) + c = 

2

1
n

2
 (cot x) + c 

 = 
2

1
n

2 
(sin x sec x) + c  

 = 
2

1
n

2 
(cos x cosec x) + c   

 

Q.30 If  eccos 2x dx = f(g(x)) + C, then - 

 (A) range g(x) = (–, ) 

 (B) dom f(x) = (–, ) – {0} 

 (C) g'(x) = sec2 x 

 (D) f '(x) = 1/x for all x  (0, ) 

Sol.[A,B,C]  eccos 2xdx 

=
2

1
dx

)x2cot–x2ec(cos

)x2cot–x2ec(cosx2eccos2
  

 = 
2

1
log |cosec 2x – cot2x| + c  

 = 
2

1
log 

x2sin

x2cos–1
 + c = 

2

1
 log |tanx| + c  
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 Thus f(x) = 
2

1
 log |x| and g(x) = tan x 

 Now,  

 Range g(x) = (–, ) 

 dom f(x) = (–, ) – {0} 

 g'(x) = sec
2
x and  

 f
 
'(x) = 

x2

1
 for all x  (0,) 

 So option A,B,C are correct. 

 

Q.31 If  


x2cos

xsinxsin 3

 dx  

 = A cos x + B log |f(x)| + C, then - 

 (A) A = 1/4, B = –1/ 2 , f(x) =
1xcos2

1–xcos2


  

 (B) A = 1/2, B = –3/4 2 , f(x) =
1xcos2

1–xcos2


 

 (C) A = – 1/2, B = 3/ 2 , f(x) =
1–xcos2

1xcos2 
 

 (D) A = 1/2, B = 3/4 2 , f(x) = 
1–xcos2

1xcos2 
 

Sol.[B,D]  1–xcos2

)xcos–2(xsin
2

2

 dx 

 Let cos x = t   – sinx dx = dt 

  1–t2

2–t
2

2

 dt = 
2

1
 1–t2

4–t2
2

2

 dt 

 = 
2

1
 dt  – 

2

3
 1–t2

dt
2

 

 = 
2

1
t – 

22

3
.

2

1
 log 

1t2

1–t2


 + c  

 = 
2

1
cosx – 

24

3
log 

1xcos2

1–xcos2


 + c  

 Hence A = 
2

1
 ,  B = – 

24

3
 

 and f(x) = 
1xcos2

1–xcos2


 

 and if B = 
24

3
 then f(x) = 

1–xcos2

1xcos2 
  

 So option B, D are correct. 

 

Q.32 If 


4–x2–x

4x3
3

dx = log |x – 2| + K log f(x)+ c, 

then - 

 (A) K = – 1/2 (B) f(x) = x2 + 2x+ 2 

 (C) f(x) = |x2 + 2x + 2| (D) K = 1/4 

Sol.[A,B,C] 


4–x2–x

4x3
3

 dx  

 Since x
3
 – 2x – 4 = (x – 2) (x

2
 + 2x + 2) 

 so (3x + 4) = A (x
2
 + 2x + 2) + (Bx + C) (x – 2) 

 Comparing the coefficient we get 

 A = 1, B= –1, C = –1  

 thus, we have 

  


4–x2–x

4x3
3

dx=  2–x

1
dx–  



2x2x

1x
2

dx 

 = log |x–2| – 
2

1
 log |x

2 
+2x + 2| + c  

 Hence k = –
2

1
, f(x) = |x

2
 + 2x   + 2|  

  f(x) = x
2
 + 2x + 2  x

2
 + 2x + 2 > 0 

 Hence option A, B, C are correct. 

 

Q.33 If  xtan4
dx = atan3x + b tanx + (x) then  

 (A) a = 
3

1
  (B) b = 1 

 (C) (x) = x + c (D) b = –1 

Sol.[A,C,D]  xtan4
dx  

 =  xtan2  (sec
2
x – 1) dx   

 =  xtan2  d (tan x) –  )1–x(sec2 dx 

 = 
3

1
tan

3
x – tanx + x + c  

 Hence a = 
3

1
, b = –1, (x) = x + c 

  Option A , C , D are correct.   

 

Q.34 Let  
3

2
dx

x–1

x

3

2/1

  gof(x) + C then - 

 (A) f(x) = x  (B) f(x) = x3/2 

 (C) f(x) = x2/3 (D) g(x) = sin–1 x 
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Sol.[B,D]   dx

x–1

x

3

2/1

  

 Put x
3/2

 = t  x
1/2

 dx = 
3

2
 dt 

 =  2t–1

dt

3

2
 = 

3

2
sin

–1
 t + c 

 = 
3

2
sin

–1
 x

3/2
 + c  

 comparing we get 

 f(x) = x
3/2

 and g(x) = sin
–1

x 

 Hence option B, D are correct. 

 

Q.35 If   )x(dx)x1log(x 2 log (1+ x2) + (x) + c 

then - 

 (A) (x) = 
2

x1 2
 (B) (x) = 

2

x1 2
 

 (C) (x) = – 
2

x1 2
  (D) (x) = – 

2

x1 2
 

Sol.[A,C]   dx)x1log(x 2  

 = 
2

x 2

log (1+x
2
) –  2

x 2

 . 
2x1

x2


dx  

 =
2

x 2

log (1+x
2
) –  xdx  +   2x1

x
dx  

 =
2

x 2

log (1+x
2
) – 

2

x 2

 +
2

1
  log (1 + x

2
) + c' 

 = 
2

x1 2
log (1+x

2
) – 

2

1x 2 
 + c 

  (x) = 
2

x1 2
 , (x) = – 

2

x1 2
 

 Hence option A,C are correct. 

 

Q.36 Let f '(x) = 3x
2
 sin 

x

1
 – x cos 

x

1
, if x  0 ; 

 f(0) = 0 and f(1/) = 0 then - 

 (A) f(x) is continuous at x = 0 

 (B) f(x) is non derivable at x = 0 

 (C) f '(x) is continuous at x = 0 

 (D) f '(x) is non derivable at x = 0 

Sol.[A,C,D] 

 f(x) = dx)x('f  

  = dx
x

1
sinx3

III

2

  – dx
x

1
cosx  

  = sin 
x

1
. x

3
 –  










2x

1
)

x

1
(cos . x

3
 dx  

     –  x

1
cosx dx + C 

  = 
x

1
sinx 3  +  x

1
cosx dx  

    – Cdx
x

1
cosx   

  = x
3
 sin

x

1
 + C 

  as f 










1
= 0   C = 0 

      f(x) = x
3 
+ sin

 

x

1  

 

Q.37  


2

22

x1

xcosx
cosec

2
 x dx is equal to - 

 (A) cot x – cot
–1

 x + c 

 (B) c – cot x + cot
–1

 x 

 (C) – tan
–1

 x – 
xsec

xcosec
+ c 

 (D) cxcote xtann 1


  

Sol.[B,C,D] 

  



1x

xcos11x
2

22

. cosec
2
x dx 

 =  xeccos 2  dx –   2x1

1
dx 

 = – cot x – tan
–1

 x + C 

 

     
Column matching type questions Part-C 

 
  

Q.38 Column-I   Column-II 

(A) If F(x) = 




xcos1

xsinx
dx (P) 

2


 

 and F(0) = 0, then F(/2) =  

(B) Let F(x) =  


















2

xsin

x1

x
1e

1

 dx (Q) 
3
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 and F(0) = 1, if 

 F(1/2) = 


 6/e3k
, then k =  

(C) Let F(x) = 
 )9x()1x(

dx
22

  (R) 
4


 

 and F(0) = 0, if 

 F( 3 ) = 
36

5
k, then k =   

(D) Let F(x) = 
xcosxsin

xtan
dx    (S) 2 

 and F(0) = 0, if F(/4) = 


k


 then k = 

Sol. A  P, B  P, C  R, D  S  

(A) F(x) =  2

x
sec

2

x 2 dx +  2

x
tan dx 

 = x tan 
2

x
 –  2

x
tan dx +  2

x
tan dx + c 

 = x tan 
2

x
 + c 

  F(0) = 0  c = 0 

 F(x) = x tan 
2

x
  F 







 

2
= 

2


    

(B) F(x) =  

















2

2
xsin

x1

xx1
e

1

dx 

 Let sin
–1

x = t  
2x1

1



dx = dt 

 F(x) = 
te (cos t – sin t) dt 

 = e
t
 cos t + c = xsin 1

e


cos (sin
–1

x) + c 

  F(0) = 1  c = 0 

 F(x) = xsin 1

e


cos (sin
–1

x) 

 F 








2

1
 = e

/6
 . 




 6/e3k

2

3
 given 

  k = 
2


   

(C) F(x) = 
8

1
 












 9x

1

1x

1
22

dx 

 = 
8

1
 [tan

–1
x – 

3

1
 tan

–1
 

3

x
] + c    

  F(0) = 0  c = 0 

 F(x) = 
8

1
tan

–1
x – 

24

1
 tan

–1

3

x
 

 F )3(  = 

















6

1
1

246
.

24

1

24
 

 = 
36

5

436

5





k given 

  k = 
4


  

(D) F(x) =  xtan

xsec2

dx 

 Let tan x = t
2
  sec

2
x dx = 2t dt  

 F(x) =  t

dtt2
 = 2t + c = xtan2  + c  

  F(0) = 0  c = 0 

 F(x) = xtan2  

 F 






 

4
 = 2 = 



k2
given 

  k =   

 

Q.39 For solving each integral in column-I match 

suitable substitutions in column-II. 

 Column-I  Column-II 

(A) I = 
 xcos3xsin

dxxcosxsin
22

 (P) sin x = t  

(B) I = 
 xcosxcos2xsin

dxxcosxsin
22

 (Q) cos x = t  

(C) I = 
 xcosxsin3

dx
 (R) tan x = t 

(D) I = 




xcosxsin1

dx)xsinx(cos
22

22

 (S) sin x  cos x = t 

Sol. A  P,Q,R; B  Q, C  R, D  R,S 
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(A) I =   xcos3xsin

xcosxsin
22

dx      

 we can put sin x = t or cos x = t   

(B) I =   xcosxcos2xsin

xcosxsin
22

dx 

 we can put cos x = t  

(C) I =   xcosxsin3

dx
 =   xtan)xtan1(3

dxxsec
2

2

 

 we can put tan x = t  

(D) I =  



xcosxsin1

xsinxcos
22

22

 dx 

 we can put sin x cos x = t 

 I =  



xtan)xtan1(

xsec)xtan1(
222

22

dx 

 we can put tan x = t 

 

Q.40 Column-I and column-II contains four entries 

each. Entry of column-I are to be matched with 

one or more than one entries of column-II. 

  Column-I  Column-II 

 (A)  











dx

xsinxcos

xsinxcos
 (P) C

4
xcosln 







 
  

 (B)  
dx

x2sin1

x2cos
 (Q) (cos

–1
 x )

2
  

–  cos
–1

x + C 

 (C) 


dx
x2cos

x2sin1
 (R) (sin

–1
 x )

2
 + C 

 (D) 




dx
xx

xsin

2

1

 (S) ln | cos x + sin x | + C 

Sol. A  P,S; B  P,S; C  P,S; D  Q,R 

 (A) I =  



xsinxcos

xsinxcos
 dx 

 Let cos x + sin x = t 

  (–sinx + cos x) dx = dt 

 I =  t

dt
= n |t| + C = n |sin x + cos x| + C 

 = n | 2 cos 






 


4
x | + C  

 = n |cos 






 


4
x | + C 

 (B) I =  


dx

xcosxsin21

xsinxcos 22

 =  


dx

)xcosx(sin

xsinxcos
2

22

 

   =  



xsinxcos

xsinxcos
dx 

 (C) 


x2cos

x2sin1
dx =   x2sin1

x2cos
dx 

 (D) I = 




2

1

xx

xsin
dx 

  Let sin
–1

 x  = t 

   
x1x2

1


dx = 2dt 

  I = dtt2  = t
2
 + C = (sin

–1
 x )

2
 + C 
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EXERCISE # 3 

 

 

 

 

 

 

     Subjective Type Questions Part-A 
 

Q.1 Integrate   )ax( 22  (x4 + a2 x2 + a4 )–1 dx  

Sol.   


4224

22

axax

)ax(
dx 

  = 




222

2

4

2

2

a3a2–x
x

a

1
x

a

dx  

  = 


















2

2
2

2

2

a3x–
x

a

1
x

a

dx 

  Let 
x

a 2

 – x = t  













1

x

a
2

2

 dx = – dt 

 =   22 )a3(t

dt
–  

 = 
a3

1
 cot

–1

a3

t
 + c  

 = 
a3

1
cot

–1
 

ax3

x–a 22

 + c  

 = 
a3

1
 tan

–1
 

22 x–a

ax3
 + c 

 

Q.2 Integrate 



3

3

x1

x1
dx 

Sol.  Let x = t
3
  dx = 3t

2
dt 

  I =   t1

t–1
t3 2  dt =  2

2

t–1

)t–1(t3
dt 

  Again let  t = sin  dt = cos d

  Put this value and solving weget 

  
2

3
 d –

2

3
 d2cos –3  sin  (1– cos

2
)d  

  Solving weget 

  = 
2

3
 + 

2

1
cos (2 sin

2
 + 4 – 3 sin) + c  

   
2

3
sin

–1
t – 

2

1 2t–1 (2t
2
 – 3t + 4) + c 

  Where t = x
1/3

 
 

Q.3 Evaluate :   


234

35

x2x2x

4x4x2x
dx. 

Sol.  I = 

















)2x2x(x

4x4x4x4
2–x

22

23

 dx 

 =  )2–x( dx+  



)2x2x(x

x2–)2x2x(2)2x2(x2
22

222

 dx 

 =  dx)2–x( + 




)2x2x(

)2x2(2
2

dx 

 +  2x

2
dx–   2)x1(1

2
dx 

 = 
2

x 2

–2x + 2n(x
2
+2x+2)–

x

2
–2 tan

–1
(1+x)+c 

Q.4  Evaluate :  


2x2x2

xx2x3x4x5

)1e)(4e(

e2e4e4ee2
dx 

Sol.  Let e
x
 = t e

x
 dx = dt 

  I =  


222

234

)1–t)(4t(

2t4t4–tt2
 dt 

   = 




222

224

)1–t)(4t(

)4t(t)1t2–t(2
 dt 

  =   4t

2
2

 dt +  22 )1–t(

t
dt 

  = tan
–1

2

t
 + 









2

1
–

)1–t(

1
2

 + c  

 = tan
–1

 
2

ex

 – 
2

1
.

)1–e(

1
x2

 + c   

Q.5 Find the integral   x–1

xarcsin
dx 

Sol.  Let I =  x–1

xsin 1–

 

  Let sin
–1

x  = t 

   
x–1

1
.

x2

1
dx = dt 

   
x–1

1
 dx = 2sint dt 

   I = 2  dttsint  = – 2 t cos t + 2  tcos  
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  = –2t cost+2 sint+c =2  xsinx–12–x 1– + 

c 

Q.6 Applying integration by parts, derive the 

following reductions formulas : 

 In  = 
n)xn( dx = x (n x)n – nIn –1 

Sol.  In  = 
n)xn(  dx 

  = x(n x)
n
 –   x

)nx(n
.x

1–n
dx 

  = x(nx)
n
–n  dx)nx( 1–n  

  = x(n x)
n 
– n In–1  

  L.H.S hence proved. 

 

Q.7 If u = 
axe  cos bx dx,   v = 

axe  sin bx dx, 

 prove that tan–1

u

v
 + tan–1 

a

b
= bx,   and  that    

(a2 + b2)(u2 + v2) = e2ax 

Sol.   u = 
axe  cos bx dx 

  we put a = r cos, b = rsin 

   r
2
 = a

2
 + b

2
and tan = 

a

b
 

  u = 
axe  cosbx dx 

  = 
r

eax

(r cos cosbx + rsinsinbx) 

  =   
2

ax

r

e
 cos (bx – ) .........(i) 

  Similarly v = 
r

eax

 sin (bx – )    .......(ii) 

  Squaring and adding weget 

  u
2
 + v

2
 = 

2

ax2

r

e
 = 

22

ax2

ba

e


 

  (a
2 
+ b

2
) (u

2
 + v

2
) = e

2ax
 

  Divide (ii) & (i) we have 

  
u

v
 = tan(bx – )  tan

–1

u

v
 +  = bx 

   tan
–1

 
u

v
 + tan

–1

a

b
 = bx 

  Hence proved. 

 

Q.8 Evaluate :   dx)x1x1(n  

Sol.  I =  .1 n )x1x–1(  dx 

  = x n )x1x–1(  – 

    x1x–1

1
x . 












x12

1

x–12

1
– dx 

  = x n )x1x–1(   

  –  



x1x–1

x1–x–1
. 

2x–12

x
dx 

  Let I1= –  



x1x–1

x1–x–1
. 

2x–12

x
dx 

  Put x = cos2dx = – 2sind  

  and solving weget 

  = –
2

x
 + 

2

xsin 1–

 + c  

  So, I = xn ( x–1 + x1 )–
2

x
 + 

2

xsin 1–

 + c   

 

Q.9 Evaluate :  

 

x1

x1 3/2

dx 

Sol.  I =   x1

1
dx +   )x1(x

dx
3/2

 

  = n (1 + x) +   )x1(x

dx
3/2

 

  Let I1 =   )x1(x

dx
3/2

 

  Put x = t
3
  dx = 3t

2
  

  I1 =   3t1

dt3
  

  using partial fraction weget 

  I1 =  











 2tt–1

2–t

t1

1
dt  

  = n(1+t)–
2

1
  2tt–1

1–t2
dt 

  +
2

3
  22 )2/3()2/1–t(

1
dt 

  = n(1+t)–
2

1
n(1 – t + t

2
) dt 

  +
2

3
. 

3

2
tan

–1
 











3

1–t2
+ c 
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   I = n (1 + x)+n(1 + x
1/3

)–
2

1
n (1–x

1/3
 + x

2/3
) 

+ 3 tan
–1

 














3

1–x2 3/1

 + c 

 

Q.10 Evaluate : 




2

2

x1)x1(

x2
 dx 

Sol.  I = 




2

2

x1)x1(

1x1
 dx 

  =   x1

x–1
dx + 

 2x–1)x1(

1
 dx  

   I  = I1 + I2  ;  I1 =  2x–1

x–1
dx  

  = sin
–1

 x + 2x–1  + c1 

  for I2 Let 1 + x = 
t

1
  dx = – 

2t

1
 dt   

  I2 =  1–t2

1–
dt = – 1–t2  + c2 = –

x1

x–1


 + 

c2    

  I =  sin
–1

 x + 2x–1  + 
2x–1

)x–1–(
 + c  

  =  sin
–1

 x + 2x–1  + 
2x–1

1–x
 + c 

 

Q.11 Evaluate : 
 411 x1x

1
dx. 

Sol.  I = 
 411 x1x

1
dx 

  = 


4

13

x

1
1x

1
 dx 

  Put 1+ 
4x

1
  = t

2
  – 

5x

4
dx = 2t dt 

   
5x

1
 dx = – 

2

t
dt 

  = 
2

1
 .tx

dtt–
8

 = – 
2

1


22 )1–t( dt 

  = – 
2

1
  )1t2–t( 24 dt  

  = – 
2

1












 t

3

t2
–

5

t 35

 + c  

  Where t
2
 = 1 + 

4x

1
.   

 

Q.12 Evaluate :   2xx 2 dx 

 

Sol.  I =   2xx 2  dx  

  Put x + 2x2   = t
2
 ......(i) 

   
2x

2xx

2

2




 dx = 2t dt  

   
2x

1

2 

dx  =  
t

2
 dt 

 But 
2x–x

)2x(–x

2

22




 = t

2
   

   
2t

2–
 = x – 2x2   ......(ii) 

  Subtracting (i) & (ii) weget 

  2x2   = 
2

1










2

2

t

2
t  

  So, dx = 
t

1










2

2

t

2
t dt 

  I =  .t
t

1










2

2

t

2
t dt 

  =  









2

2

t

2
t  dt = 

3

1
t
3
 – 

t

2
 + c 

  =
3

1
)2xx( 2 

3/2
  – 2 

2/1–
2 2xx 








  + c  

Q.13 Evaluate : 
 22 )1xx(

dx
 

Sol.  I = 
 22 )1xx(

dx
 

  = 
22 )1–x–x(  dx  

  =  ( x
2 
– 2x 1–x2  + x

2
 –1) dx 
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  =  ( 2x
2
 – 1 – 2x 1–x2 ) + c 

  = 
3

2
 x

3
 – x – 

3

2
(x

2 
– 1)

3/2
 + c 

 

Q.14 Integrate  



3xsinxcos2

6xcos5
dx. 

Sol.  I =  



3xsinxcos2

6xcos5
dx  

    5 cos x + 6 = A(2cosx + sinx + 3)+  

  B (–2sinx + cosx) + C 

  This gives A =2, B =1, C = 0 

  So, I =  dx2  +  



3xsinxcos2

xcosxsin2–
dx 

  = 2x + n (2 cosx + sinx + 3) + c   

Q.15 Integrate    x2sinxsin

dx
2

 

Sol.  I =   xtan2xtan

xsec
2

2

dx 

  Put tan x = t  sec
2
x dx = dt  

  I =   1–)1t(

dt
2

 

    = 
2

1
log 

2t

t


 + c = 

2

1
 log 

2xtan

xtan


 + c 

 

Q.16 Integrate   )xcos2(xsin

dx
. 

Sol.  I =   )xcos2)(xcos–1(

xsin
2

dx 

  Put cosx = t  –sinx dx = dt 

  I =   )t2)(t1)(t–1(

dt–
 

  using partial fraction weget 

  I = 
6

1–
 t–1

1
 dt – 

2

1
  t1

dt
 + 

3

1
  t2

1
dt 

  = 
6

1
n|1–cosx|–

2

1
n|1+cosx|+

3

1
n|2+cosx| + 

c 
 

Q.17 Evaluate :   



x2sin8

xsinxcos
dx 

Sol.  I =   )x2sin1(–9

xsin–xcos
dx 

  = 
 2)xcosx(sin–9

xsin–xcos
dx  

  Put sin x + cosx = t  (cosx– sinx) dx = dt 

  I =  22 t–3

dt
 

  = sin
–1

3

t
 + c = sin

–1







 

3

xcosxsin
 + c 

Q.18 Evaluate :   2

2

)xcosxsinx(

dxx
 

Sol. I =   2

2

)xcosxsinx(

dxx
 

  = 

II

2

I
)xcosxsinx(

)xcosx(
.

xcos

x

 dx 

 I = 











xcosxsinx

1

xcos

x
 

  –  






xcosxsinx

1

xcos

xsinxcos
2

dx 

 = 


dxxsec

)xcosxsinx(xcos

x 2  

 = 
)xcosxsinxcos(

x




+ tan x + C 

 

Q.19 Integrate 

 




22 cossincossin)cos(sin

cos–sin  d

Sol.  I =  



)cossin1(cossin)cos(sin

cos–sin
2

22

d 

  = –  



)2sin2(2sin)2sin1(

2cos2
d 

  Put sin2 = t 

  2 cos2 d = dt 

  I = – 
 t2t)t1(

dt

2
 

  = – 
 1–)1t()t1(

dt

2
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  = cosec
–1

 (1 + t) + c 

  = cosec
–1

 (1+sin2) + c 

  = sin
–1










 2sin1

1
 + c 

Q.20 Evaluate :  



1xeccosxcot

1xeccosxcot
dx 

Sol.   I =  



1–xsinxcos

1xsin–xcos
 dx 

  =  2/xsin2–2/xcos2/xsin2

2/xcos2/xsin2–2/xcos2
2

2

dx 

  =  2/xsin

2/xcos
 dx 

  = 2 n |sin x/2| + c 

  = n |sin
2
 x/2|  + c 

 

Q.21 Evaluate :   2/1)}xsecx(tanxtan21{ dx 

Sol.  I =   2/12 }xsecxtan2xtan21{  dx 

  =   2/122 }xsecxtan2xtanx{sec dx  

  =   dx)xtanx(sec   

  = n (secx + tanx) + n (secx) + c 

  = n secx. (sec x + tanx) + c

 

Q.22 Evaluate : 
 3x2x)1x3x3x(

dx

223
 

Sol.  c
1x

2
cos.

16

1

)1x(8

3x2x 1

2

2















   

 

Q.23 Evaluate :  
















dx

)1x(

2xx
e

22

3
x  

Sol. c
1x

1x
e

2

x 











 

Q.24 Evaluate : 



dx

xcot4xcos

)3x2(cos

24
 

Sol. c – 
3

1
 tan x. (2 + tan

2
 x). xcot4 2  

 

     Passage based objective questions Part-B 
 

Passage - 1 (Q.25 to 27) 

 Integrals of class of functions following a 

definite pattern can be found by the method of 

reduction and recursion. If the integral of 

member of the class having positive integral 

power can be found then the other members of 

the class can be found by successive 

application of the recursion formula. While 

deriving a recursion formula. We integrate by 

parts and try to bring back the original integral. 

 For example, In =  dx)x(sin n can be expressed 

as  In = –
n

xcos)x(sin 1–n

  + 
n

1–n
In–2,  

 Which is the required reduction formula and is 

true for all n  2.  

 On the basis of above passage, answer the 

following questions : 

 

Q.25 If In =  dxxtan n  , then the value of I3 must be 

equal to - 

 (A) sec2 x + log cos x + c  

 (B) sec2x – log cos x + c 

 (C) 
2

1
sec2 x – log cos x + c 

 (D) 
2

1
 sec2 x + log cos x + c 

Sol.[D] I3 =  dxxtan3  =  dx)1–x(secxtan 2  

 = 
2

xtan 2

 + log |cos x| + c'  

 = 
2

xsec2

 + log |cosx| + c  

 

Q.26 If In =  xdxsecn , then the relation between  

I5 and I3 will be - 

 (A) 3I5 = – sec3 x tan x – 2I3   

 (B) 3I5 = sec3 x tan x – 3I3 

 (C) 4I5 = sec3x tan x + 3I3   

 (D) 4I5 = sec3x tan x – 3I3 

Sol.[C] In =  xdxsecn =  xsecxsec 22–n dx 

 Integrating by parts we have 

 In = sec
n–2

x tanx –  )2–n( sec
n–2

x tan
2
x dx 

 = sec
n–2

x tanx –(n–2) 
nsec xdx + (n – 2) 
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2–nsec xdx 

 In = sec
n–2

x tanx – (n–2) In + (n–2) In–2   

 Put n = 5 weget 

 I5 = sec
3
x tanx – 3I5 + 3I3

 

 4I5 = sec
3
x tan x + 3I3

 

 

Q.27 If In =  dxxsinx n , then the value of 

2
x

3 


  

must be equal to - 

 (A)  
3

2
  (B) 

9

4
 (C) 

9

7
 (D) 1 

Sol.[C] I3 =  dxxsinx 3  =  4

)x3sin–xsin3(x
dx 

 = 
4

3
  xdxsinx – 

4

1
  x sin3x dx 

 = –
4

3
x cos x + 

4

3
 xcos  dx + 

4

1

3

x3cosx
–

4

1
 3

x3cos
dx 

 = –
4

3
x cos x + 

4

3
sinx +

12

1
x cos3x – 

36

1
sin3x 

 

2
x

3 


  = 0 + 
4

3
 + 0 + 

36

1
 = 

26

28
 = 

6

7
 

 

Passage - 2 (Q.28 to 30) 

 It is known that xtan  + xcot =  

            




























2

3
xif

xsin

xcos

xcos

xsin

2
x0if

xsin

xcos

xcos

xsin

 

 
dx

d
( xcotxtan  ) 

 = 
2

1
( xcotxtan  ) (tan x + cot x)  

              x  






 

2
,0   







 


2

3
,  and 

 
dx

d
 ( xcotxtan  )  

                     = 
2

1
( xcotxtan  ) (tan x + cot x) 

               x  






 

2
,0   







 


2

3
,  

 

Q.28 Value of integral I = dx)xcotxtan(  , 

 where x  






 

2
,0   







 


2

3
,  is - 

 (A) 2 tan
–1

 












 

2

xcotxtan
+ C 

 (B) 2 tan
–1













 

2

xcotxtan
+ C 

 (C) – 2 tan
–1

 












 

2

xcotxtan
+ C 

 (D) – 2 tan
–1

 












 

2

xcotxtan
+ C 

Sol. [A] 

 

Q.29 Value of the integral I =   dx)xcotxtan( , 

 where x  






 

2
,0 , is - 

 (A) 2 sin
–1

 (cos x – sin x) + C 

 (B) 2 sin
–1

 (sin x – cos x) + C 

 (C) 2 sin
–1 

(sin x + cos x) + C
 

 (D) – 2  sin
–1

 (sin x + cos x) + C 

Sol. [B] 

 

Q.30 Value of the integral I =   dx)xcotxtan( , 

 where x  






 


2

3
, , is - 

 (A) 2 sin
–1

 (cos x – sin x) + C 

 (B) 2 sin
–1

 (sin x – cos x) + C 

 (C) 2  sin
–1

 (sin x + cos x) + C 

 (D) – 2  sin
–1

 (sin x + cos x) + C 

Sol. [A] 
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EXERCISE # 4 

 

     
 Old IIT-JEE Subjective type questions  

Q.1  

















13x8x4

2x2
sin

2

1– dx [IIT- 2001] 

Sol. I =  



















9)2x2(

2x2
sin

2

1– dx 

 Let 2x + 2 = 3 tan 

  dx = 
2

3
sec

2
 d  

 I = 
2

3
  













sec3

tan3
sin 1– sec

2
  d  

 = 
2

3
  sec

2
  d  

 =  
2

3
    dtan–tan    

 = 
2

3
 [tan – n sec ] + c  

 = 
2

3
 






















 










 
2

1–

3

2x2
1n–

3

2x2
.

3

2x2
tan   + c 

 = (x+1)tan
–1

 
3

2x2 
–

2

3
n 13x8x4 2   + c 

 

Q.2 For any natural m, evaluate  

 (x3m + x2m + xm) ( 2x2m + 3xm + 6)1/m dx, x > 0. 

     [IIT- 2002] 

Sol. I = 


x

)xxx( mm2m3

(2x
3m+3x

2m+6x
m
)1/mdx 

 Let 2x3m + 3x
2m

 + 6x
m
 = t 

  
x

) x x x(m6 m2m3m 
 dx = dt 

 I = 
m6

1


m/1t dt 

 = 
m6

1

1
m

1

t 1m/1





 + c  

 = 
)1m(6

1


 m

1m

mm2m3 )x6x3x2(



 +c 

 

 

     
 Old IIT-JEE Objective type questions  

Q.3 



dx

1x2x2x

1x

243

2

is equal to - 

     [IIT- 2006] 

 (A)  
2

24

x2

1x2x2 
+ c (B) 

3

24

x

1x2x2 
+ c 

 (C) 
2

24

x

1x2x2 
 + c (D) 

x

1x2x2 24 
+ c 

Sol.[A] I = 



dx

x

1

x

2
2x

1x

42

5

2

 

 = 
4

1



42

53

x

1

x

2
–2

x

4
–

x

4

 dx 

 Put 2 – 
2x

2
 + 

4x

1
 = t

2
 

  







53 x

4
–

x

4
 dx = 2t dt 

 I = 
4

1
 dt2 = 

2

1
t + c  

 = 
2

1
 

42 x

1

x

2
–2   + c 

 = 
2

24

x2

1x2–x2 
 + c  

 

Q.4 Let f(x) =
n/1n )x1(

x


 for n  2 and  

 g(x) = 
  

timesnoccursf

)of.........fofo(   (x).Then 
 dx)x(gx 2n  

equals -   [IIT-2007] 

 (A) 
)1n(n

1


n

1
1

n )nx1(


 + K  

 (B) 
1n

1


n

1
1

n )nx1(


  + K 
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 (C)  
)1n(n

1


n

1
1

n )nx1(


 + K 

 (D) 
1n

1


n

1
1

n )nx1(


   + K 

Sol.[A] f(x) = 
n/1n )x1(

x


 n  2 

 Then f (f(x)) = 
n/1

n

n

n/1n

x1

x
1

)x1(

x



















 = 

n/1n )x21(

x


 

 and 
  

t imesn

)of.........fofo(  weget 

 g (x) = 
n/1n )nx1(

x


 

 I = 
  n/1n

2–n

nx1

x
.x


 dx 

 = 
1–nx (1 + nx

n
)
–1/n

 dx  

 Put 1 + nx
n
 = t  x

n–1
 dx = 

2n

1
dt   

 I = 
2n

1
 

n/1–t dt 

 = 
2n

1
.

1–n

n
t
1–1/n

 + k 

  = 
)1–n(n

1
(1 + nx)

1–1/n 
+ k 

 

Q.5 Let  

 I =   1ee

e
x2x4

x

dx, J =   



1ee

e
x2x4

x

dx 

 Then for an arbitrary constant C, the value of  

J – I equals-   [IIT-2008] 

 (A) 
2

1
log



















1ee

1ee
x2x4

x2x4

+ C 

 (B) 
2

1
log 



















1ee

1ee
xx2

xx2

+ C 

 (C) 
2

1
log 



















1ee

1ee
xx2

xx2

+ C 

 (D) 
2

1
log



















1ee

1ee
x2x4

x2x4

+ C 

Sol. [C] J = 
 x4x2

x3

ee1

e
 dx 

 J – I = 
 1ee

e–e

x2x4

xx3

 dx 

 Let e
x
 = t 

 = 
 1tt

1–t

24

2

 dt = 


2

2

2

t

1
1t

t

1
–1

 dt 

 = 








 1–

t

1
t

t

1
–1

2

2
 dt = 

2

1
 ln 























1
t

1
t

1–
t

1
t

 + C 

 = 
2

1
 ln 



















1ee

1e–e

xx2

xx2

 + C   

 

Q.6 Let F(x) be an indefinite integral of sin
2
x. 

 STATEMENT-1 : The function F(x) satisfies 

F(x +) = F(x) for all real x. 

 Because 

 STATEMENT-2: sin
2
 (x + ) = sin

2
x for all real x 

 (A) Statement-1 is True, Statement-2 is True; 

Statement-2 is a correct explanation for 

Statement-1 

 (B) Statement-1 is True, Statement-2 is True; 

Statement-2 is not a correct explanation for 

Statement-1 

 (C) Statement-1 is True, Statement-2 is False 

 (D) Statement-1 is False, Statement-2 is True 

Sol. [D] 
 

Q.7 The integral   2/9

2

)xtanx(sec

xsec
dx equals (for 

some arbitrary constant K)   [IIT-2012] 
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(A) – 
2/11)xtanx(sec

1


 









 2)xtanx(sec
7

1

11

1
+ K 

(B) 
2/11)xtanx(sec

1

 







 2)xtanx(sec
7

1

11

1
+ K

  

(C) –
2/11)xtanx(sec

1

 







 2)xtanx(sec
7

1

11

1
+ K 

(D) 
2/11)xtanx(sec

1

 







 2)xtanx(sec
7

1

11

1
+ K 

Sol. [C] 

 I =  
dx

)xtanx(sec

xsec
2/9

2

 

 sex x + tan x = t 

 (sec x tan x + sec
2
 x) dx = dt 

 sec x dx = 
t

dt
 

 also, sec x – tan x = 
t

1
 

 sec x = 
2

1
 










t

1
t  

 So, I = 










2/11t

dt
t

1
t

2

1
 

 =  







 dt

t

1

t

1

2

1
2/132/9

 

 = K
t

1

11

2

t

1

7

2

2

1
2/112/7









  

 = K
11

1

7

t

t

1 2

2/11









  

 = 












11

1
)xtanx(sec

7

1

)xtanx(sec

1 2

2/11
 

+ K 
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EXERCISE # 5  

     
 Old IIT-JEE questions  

Q.1 Find the value of  



x1

x1
dx [IIT-1985] 

Sol.  I =  



x1

x1
dx  

  putting x = cos
2
, dx = – 2sincos d, we get 

  I =   



cos1

cos–1
.(–2sincos) d 

  = –  tan2
2


. sin cos d 

  =  


2
sin4– 2 . cos d

  = –2  )cos–1( cosd   

  = – 2   )cos–(cos 2 d 

  = –2  dcos +   )2cos1( d 

  = – 2 sin +  + 
2

2sin 
 +c 

  = – 2 x–1 + cos
–1

x  + )x–1(x c 

 

Q.2 Evaluate : 

  







xcosxsin

xcosxsin
11

11

dx [IIT-1986] 

Sol.  I =  







xcosxsin

xcosxsin
11

11

 dx  

 =  








 

2/

xsin–
2

–xsin 1–1–

.dx 

 = 


2
 






 

2
–xsin2 1– dx  

 = 


4
  cx–dxxsin 1–           ..........(i) 

 Now, dxxsin 1–

  

 =   . sin2 d, where x = sin
2


 = – 
2

2cos 
+  d2cos

2

1
  

 = – 
2


cos2 + 

4

1
 sin2

= – 
2

1
(1 – 2sin

2
) + 

2

1
sin 2sin–1   

 = – 
2

1
sin

–1
x (1 – 2x) + 

2

1
 x x–1 .......(ii) 

 From (i) and (ii), we get 

 I= 


4
 









 21– x–x
2

1
xsin)x2–1(

2

1
– –x+c 

  = 


2
{ 2x–x –(1 – 2x)sin

–1
x } – x + c  

 

Q.3 Evaluate : 

  xsin

)x2(cos 2/1

dx  [IIT-1987] 

Sol.  I = 
xsin

x2cos
dx 

  =  xsin

xsin–xcos 22

dx =  1–xcot2  dx 

  putting, cot x = sec  

   – cosec
2
x dx = sec tan d. 

  We get,  

  I =   1–sec2 . 



d

)sec1(–

tan.sec

2
. 

  = – 



 d

sec1

tan.sec
2

2

 = – 



 d

coscos

sin

3

2

 

  = – 



 d

)cos1(cos

cos–1
2

2

 

 = – 



 d

)cos1(cos

cos2–)cos1(
2

22

 

 = –  sec d + 2  


2cos1

cos
d 

 = – log|sec + tan| + 2  


2sin–2

cos
d 

 = – log |sec + tan| +  2t–2

dt
, where sin = t. 

 = –log|sec + tan| +2.
22

1
log 





sin–2

sin2
+c 

 = – log |cotx + 1–xcot2 | + 
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2

1
log

xtan–1–2

xtan–12

2

2
 + c 

Q.4 Evaluate :   )xcotxtan( dx [IIT-1988] 

Sol.  I =   )xcotxtan( dx 

  = 


xtan

1xtan
dx, put tan x = t

2
 

   (sec
2
x) dx = 2t dt 

 or dx = 
4t1

t2


dt.= 



2

2

t

1t

1t

t2

4 
dt 

 = 



dt

1t

1t
2

4

2

 

  = 2 




22–
t

1
t

t

1
1

2

2

2
dt 

 = 2

 













2
2

2

2
t

1
–t

t

1
1

dt 

 = 2 
 22 )2(u

du
, where u = t – 

t

1
. 

  I  = 
2

2
tan

–1
 









2

u
+ c  

 = 2 tan
–1 















2

xcot–xtan
 + c 

 

Q.5  


















 xx

x1log(

xx

1
3

6

43
dx [IIT-1990] 

Sol.   



















dx

xx

x1ln(

xx

1

3

4

63
 

  Let I = I1 + I2 where 

 I1 =  








 63 xx

1
dx, I2 = 

xx

)x1ln(
3

4




dx 

 I1 =  









dx

xx

1
63

 

 Now let x = t
12

 

  dx = 12t
11

 dt 

  = 12   34

11

tt

t
dt = 12  1t

dtt8

 

  = 12 
7t( – t

6
 + t

5
 – t

4
 + t

3
– t

2
 + t – 1) dt 

  + 12  1t

dt
  

 = 12. 













 t–

2

t

3

t
–

4

t

5

t
–

6

t

7

t
–

8

t 2345678

  

   + 12 ln (t + 1) 

 and for I2 =  














dx

xx

)x1ln(
3

6

 

 put x = u
6
  

  dx = 6u
5
 du 

  =  


32 uu

)u1ln(
6u

5
 du = 





)1u(u

)u1ln(

2
.6u

5
du 

  = 6   )1u(

u3

ln (1 + u) du 

  = 6  

















1u

11–u3

 ln (1 + u) du 

  = 6  











1u

1
–1u–u2 ln (1 + u) du 

  = 6 
2u( – u+1)ln (1+u)du – 6  



)1u(

)u1ln(
du 

 Integrating the first intergral by parts, we get 

 I2 = 6 













 4

2

u
–

3

u 23

ln (1 + u) 

 –  



1u

u6u3–u2 23

du –  6. 
2

1
[ln (1 + u)]

2
 

 = (2
3
 – 3

2
 + 6) ln (1 + ) – 

  











1

11–11
5–2 2 du –3[ln (1 + )]

2
 

  = (2
3
 – 3

2
 + 6) ln (1 + ) – 

 
















)1ln(11–11

2

5
–

3

2 2
3

 –3(ln (1+))
2
 

 Therefore, 

 I =
2

3
x

2/3
–

7

12
x

7/12
+2x

1/2
 –

5

12
x

5/12
 + 3x

1/3
 – 

4x
1/4

 

 –6x
1/6

 – 12x
1/12 

+ 12ln(x
1/12

 +1) 

 + (2x
1/2

 – 3x
1/3

 + 6x
1/6

) ln (1 + x
1/6

)  
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 – 







 )x1ln(11–x11x

2

5
–x

3

2 6/16/13/12/1  

  – 3[ln(1+x
1/6

)]
2
 + c 

 = 
2

3
x

2/3
 – 

7

12
x

7/12
 + 

3

4
x

1/2
 –

5

12
x

5/12
 

 + 
2

1
x

1/3
 – 4x

1/4
 – 7x

1/6
 – 12x

1/12
 

 + (2x
1/2 

– 3x
1/3 

+ 6x
1/6 

+ 11) ln (1 + x
1/6

) 

  + 12ln(1 + x
12

) – 3 [ln (1 + x
1/6

)]
2
 + c 

 

Q.6  






xx

xx

e4e9

e6e4
dx = Ax + B log (9e

2x
 –4) +c, then 

 A= ………., B = ………., C = …………….. 

     [IIT 1990] 

Sol.  A = – 
2

3
,  B = 

36

35
, C = any real value 

 

Q.7 Find the Indefinite integral 

   log2cos 












sincos

sincos
d  [IIT-1994] 

Sol. I =  2cos ln 












sin–cos

sincos
 dx (given)  

 We integrate it by parts taking  

 ln 












sin–cos

sincos
as first function 

 = 
2

2sin 
 ln 













sin–cos

sincos
 

 – 
2

1
 d

d





















sin–cos

sincos
ln . sin2 d(1) 

 But , 

 
d

d
 





















sin–cos

sincos
ln  

 = 
d

d
 [ln (cos + sin )–ln(cos– sin)] 

 = 
 sincos

1
. (–sin+cos) – 





sin–cos

)cos–sin(–
 

 = 
)sin–)(cossin(cos

)cos–sin)(–sin(cos–

)sin–)(cossin–(cos







 

 = 




2cos

)sin(cos2 2

 

 = 
2cos

2
 

 Therefore putting this value in (1), we get 

 I = 
2

1
sin

2
 ln 













sin–cos

sincos
 

 – 
2

1
 


2cos

2
2sin d 

 = 
2

1
sin2 ln 













sin–cos

sincos
+ 1/2 ln (cos2)+c 

 

Q.8 The value of the integral  



xsinxsin

xcosxcos
42

53

dx  

is -     [IIT-1995] 

 (A) sin x – 6 tan–1 (sin x) + c 

 (B) sin x – 2 (sin x)–1 + c 

 (C) sinx – 2 (sin x)–1 – 6 tan–1 (sin x) + c 

 (D) sin x –  2 (sin x)–1 + 5 tan–1 (sin x) + c 

Sol.[C] I =  



xsinxsin

xcos)xcosx(cos
42

42

 dx  

 Put sinx = t  cosx dx = dt  

 I =  


42

222

tt

)t–1()t–1(
dt 

 =  


24

24

tt

2t3–t
dt 

 = 

















24

2

tt

2t4–
1 dt 

 using partial fraction weget 

 I=  dt  +  dt
t

2
2

 – 6  
dt

t1

1
2

 

 = t – 
t

2
 – 6 tan

–1
 t + c  

 = sinx – 2(sinx)
–1

 –6 tan
–1

 (sinx) + c   

 

Q.9 Evaluate : dx
)xe1(x

1x
2x 


 [IIT-1996] 

Sol. I = 
2xx

x

)xe1(xe

)x1(e




 dx 

 Put 1 + xe
x
 = t  e

x
(1 + x) dx = dt  

 I = 
2t)1–t(

dt
 



 

Power by: VISIONet Info Solution Pvt. Ltd 

Website : www.edubull.com Mob no. : +91-9350679141     
 

Edubull 

 =  






 
2t

1t
–

1–t

1
dt =  








2t

1
–

t

1
–

1–t

1
dt 

 = n (1 – t) – n t + 
t

1
 + c = n 









t

t–1
 + 

t

1
 + 

c  

 = n 
x

x

xe1

xe


 + 

xxe1

1


 + c 

 

Q.10 Evaluate : dx
)x2cos1(.xcos

x4sin.x2cos
24 

             

     [REE-1996] 

Sol. I = 4   )x2cos1()x2cos1(

xdx2sinx2cos2
22

2

 

 Let cos 2x = t  2 sin2x dx = – dt 

 I = – 4   )t1()t1(

t
22

2

 dt 

 Using partial fraction weget 

 I = – 4 















 )t1(2

t

)t1(2

1
–

)t1(2

1
22

dt 

 = –2 










)t1(n

2

1
)t1(n–

t1

1
– 2  + c  

 = 
xcos2

2
2

 +2 n (1+cos2x)– n (1+cos
2
2x) + 

c 

 = sec
2
x + 2 n (1 + cos2x) – n (1+cos

2
2x) + c 

 

Q.11 Evaluate :

2/1

x1

x1
 


















x

dx
 [IIT-1997] 

Sol. I = 

2/1

x1

x1
 


















x

dx
 

 Put x = t
2
  dx = 2t dt 

 I =   t1

t–1
.

2t

t2
 dt 

 = 2  2t–1t

t–1
dt 

 = 2  2t–1t

1
 dt – 2  2t–1

1
 

 I = I1 – I2 

 for I1 Put t = 
z

1
   dt = – 

2z

1
dz 

 I1 =- – 2 
1–z

1

2
dz. 

 = – 2 n [z + 1–z2 ] = –2n 












 

x

x–11
+ c1

 

 
I2 = –2 sin

–1
t + c = – 2 sin

–1
 x  + c2    

 I = – 2n 












 

x

x–11
 – 2sin

–1
x  + c  

 

Q.12 Evaluate :  



)1x()1x(

2x3x
22

3

 dx [IIT-1999] 

Sol. I =  



)1x()1x(

)1x(2)1x(x
22

2

 dx  

 =   )1x)(1x(

x
2

dx + 
 


22 1x

2
dx 

 I = I1 + I2 

 for I1 using partial fraction weget 

 I1= – 
2

1
 1x

1
dx +

2

1
 1x

x
2

dx 

 +
2

1
 1x

1
2

dx 

 = – 
2

1
n |x + 1| + 

4

1
n|x

2 
+ 1| + 

2

1
tan

–1
x + c1 

 and for I2 =   22 )1x(

2
 

 Let x = tan  dx = sec
2
 d  

 I2 = 2  


22

2

)1(tan

dsec
 = 2  2cos d  

 =  ( 1+ cos2) d =  + 
2

2sin 
 + c2 

 =  + 



2tan1

tan
 + c2 

 = tan
–1

x + 
2x1

x


 + c2 

 I = – 
2

1
 n|x + 1| + 

4

1
 n |x

2 
+ 1| + 

2

3
 tan

–1
x 

+
1x

x
2 

 +  c  
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Q.13    xsin1

1
dx = ?  [REE-2000] 

 (A) 2 log tan(x/4 + /8) 

 (B) 2  log cot(x/2 + /8) 

 (C) 2  log cos(x/2 + /8) 

 (D) None of these 

Sol. [A] 

Q.14 Evaluate :   dx)x1ln(.xtan 21  

Sol. x tan
–1

 x. ln (1 + x
2
) + (tan

–1
 x)

2
 – 2x tan

–1
 x + 

ln (1 + x
2
) – 

2
2x1ln 




   + c 

Q.15 Let 





















































3xx5

xx2

x

1

x

x

345

026

001

2

22
, 

  x  R and f(x) is a differentiable functions 

satisfying, f(xy) = f(x) + x
2
 (y

2
 – 1) + x(y – 1) ; 

 x, y  R and f(1) = 3.  

 Evaluate 


dx
)x(f

xx2

 

Sol. 3x – ln c
3

1x2
tan31xx 12 







 






  

 

 

Q.16 Evaluate : 


dx
xsin

)xcosxsinx(e
2

3xcos

 

Sol.  C – e
cos x 

(x + cosec x) 

 

Q.17 Match the column : 

  Column-I   Column-II 

 (A) 



dx

1xxx

1x

242

4

 

    (P) C
x

1x)1x(
ln

42














 
 

 (B) 



dx

x1x

1x

4

2

 

    (Q) 



















)1x(

x21x
ln

2

1
C

2

4

 

 (C) 



dx

x1)x1(

x1

42

2

 

     (R) 













  1

x

1
1tanC

4

1  

 (D) 


dx

xx1)x1(

1

244

  

     (S) C
x

1xx 24




 

Sol.  A  S ; B  P ; C  Q ; D  R 
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ANSWER KEY 
 

EXERCISE # 1 
 

 

Qus. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans. B D C C B B C B B D A C A A A

Qus. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans. A B A A D A C B C C B D A B B

Qus. 31 32 33

Ans. D B A

 

34.  False 

35.  False 

36.  
3

2
log |sec x| + 

6

1
tan

2
 x + 2x

2
 

37.  –1 

38.  
2

x 2

, log (x + 2x1 ) 

39. 2 2x2  + c 

      

EXERCISE # 2 
 

PART-A 

Qus. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans. C C C A A C D C B D D A A A B

Qus. 16 17 18 19 20 21 22 23 24 25 26 27

Ans. C D D D A B B A D C B B

 

PART-B 

Qus. 28 29 30 31 32 33 34 35 36 37

Ans. B,D A,C,D A,B,C B, D A,B,C A,C,D B,D A,C A,C,D B,C,D  
 

PART-C 

 

38.  A   P;  B  P;  C  R; D  S      
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39.  A   P,Q, R;  B  Q;  C  R; D  R, S 40. A  P,S ; B  P,S  ; C  P,S ; D  Q,R 

EXERCISE # 3 

PART-A 

1.  
3a

1
tan–1 

3ax

ax 22 
+ c 

2.  
2

3
 sin–1 t + 

2

1
 2t1  (2t2 – 3t + 4) + C ; where t = x

1/3 

3.  – 
2

x 2

– 2x + 2n (x2 + 2x + 2) – 
x

2
– 2 tan–1 (x + 1) + c 

4. tan–1 
2

ex

 – 
2

1
 (e2x –1)–1 + c 

5.  2 ( x – x–1  sin–1 x  )        

8.  xn )x1x–1(   –
2

xsin

2

x 1

 + c 

9.  n (1 + x) + n (1 + x1/3) – 
2

1
n (x2/3 + 1 – x1/3) + 3 tan–1

3

1x2 3/1 
+ c   

10.   – sin–1 x + 2x1  + 
2x1

1x




+ c 11.  

2

1














 tt

3

2

5

t 3
5

+ c  t = 1+ x
–4

 

12.   
3

1
 (x  + 2x2   )3/2 – 2(x + 2x2  )–1/2 + c 13.   

3

2
x3  – x –

3

2
 (x2 – 1)3/2 + c 

14.   2x + log (2cosx + sinx + 3) + C 15.  
2

1
 log  

2xtan

xtan


+ C  

16.   
6

1
log |1 – cosx| – 

2

1
 log |1 + cos x| + 

3

1
 log |2 + cosx| + C  

17.  sin–1 






 

3

xcosxsin
+ c 18.  

xcosxsinx

xcosxxsin




+ c 

19.  sin–1 








 2sin1

1
+ c  20.    n| 2 sin2x/2| + c  

21.   n sec x . (sec x + tan x) + c 22.  c
1x

2
cos.

16

1

)1x(8

3x2x 1

2

2















   

23. c
1x

1x
e

2

x 











 24. c – 

3

1
 tan x. (2 + tan

2
 x). xcot4 2  

PART-B 

Qus. 25 26 27 28 29 30

Ans. D C C A B A
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EXERCISE # 4 
 

1.  (x+1) tan–1

3

2x2 
 –

2

3
 loge 13x8x4 2  + C  

 

2.  
)1m(6

1


  m

1m
mm2m3 x6x3x2



 + C 

 

Qus. 3 4 5 6 7

Ans. A A C D C
 

 

EXERCISE # 5 
 

1.  –2 x1 + cos–1 x + )x1(x  ) + C 

 

2.   


2
{ 2xx  – (1 – 2x) sin–1 x } – x + C 

 

3.   – log |cot x + 1xcot2  | +
2

1
 log 

xtan12

xtan12

2

2




+ C 

 

4.   2 tan–1 












 

2

xcotxtan
+ C 

 

5.  
2

3
x2/3 – 

7

12
x7/12 +

3

4
 x1/2 – 

5

12
x5/12 +

2

1
 x1/3 – 4x1/4 – 7x1/6 – 12x1/12 +  

 

  (2x1/2 – 3x1/3 + 6x1/6 + 11) log (1 + x1/6) +12 log (1+ x1/12) –3 [log (1 + x1/6)]2 + C 

 

6.  A = – 
2

3
,  B = 

36

35
, C = any real value 

 



 

Power by: VISIONet Info Solution Pvt. Ltd 

Website : www.edubull.com Mob no. : +91-9350679141     
 

Edubull 

7.  
2

1
sin2 n 













sin–cos

sincos
+

2

1
n(cos2) + C 

 

8.  [C] 

 

9.  
xxe1

1


+ log

x

x

xe1

xe


 + C 

 

10.  sec2x + 2log (1 + cos2x) – log (1 + cos2 2x) + C 

 

11.  –2 log 
x

x11 
–2 sin–1 x + C 

 

12.   
4

1
n (x2 + 1) +

4

5
  tan–1 x – n 

2

1
 (x + 1) + 

)x1(

x
2

 + C 

 

13.   [A] 

 

14.  x tan
–1

 x. ln (1 + x
2
) + (tan

–1
 x)

2
 – 2x tan

–1
 x + ln (1 + x

2
) – 

2
2x1ln 




   + c 

 

15.  3x – ln c
3

1x2
tan31xx 12 







 






    

 

16.  C – e
cos x 

(x + cosec x) 

 

17.  A  S ; B  P ; C  Q ; D  R 


