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 Exercise 2(A)

1 [Hint: I = 


1
x3x )e·ee·e(

dx
 = 



1
2x2

x

)ee(e
dxe

(multiply Nr and Dr by ex)

put  ex = t  ex dx = dt

I = 


e
22 et

dt
e
1

 = 




e

1
2 e

ttan
e
1

 = 



 




42e
1
2  = 2e4


 Ans. ]

2 [Hint: put  
2xe  = t;

2xe  · 2x dx = dt     ;    dttcos
2

1



 =    2
1tsin   = 1 – (sin 1) ]

3 [Hint: Note that in 







2
1,

2
1

,  sin–1(3x – 4x3) = 3 sin-1x  and cos–1(4x3 – 3x) = 2 – 3 cos–1x

hence f (x) = 3 sin–1x – 2 + 3 cos–1x  = 2




 I = 
2

dx
2

2/1

2/1





 



]

[Alternate: f (x) = sin–1 (3x – 4x3) – [ – cos–1(3x – 4x3 ) ]

 = – + (sin–1 (3x – 4x3) + cos–1 (3x – 4x3)) =
2


 ]

4 [Sol. f ' (x) = 
4x1

1


 = dx

dy

now  g ' (x) = dy
dx

 = 4x1

when y = 0  i.e.   


x

2
4t1

dt
 = 0  then x = 2  (think !)

hence g '(0) = 161  = 17  ]

5 [Sol. l = 
t

dx)bxsina1(
Limn

t

0

xc

0t

 


l  = tc

0t
)btsina1(Limn 


l (using L'Hospital's rule)



    [2]

 = 
)btsina(

t
cLim

0ten l  = bt
btsinabcLim

0t
 = abc  Ans. ]

6 [Sol. sin nx – sin(n – 2)x = 2 cos(n – 1)x sin x




 dx
xsin

x)2nsin(dx)1ncos(2dx
xsin

nxsin

 



2

0

2

0

2

0

dx
xsin
x3sindxx4cos2dx

xsin
x5sin

 =0 + 
 2

0

dx
xsin
x3sin

= 
 2

0

dx = 2


 Ans. ]

7 [Sol. F(x) = dx
)1x()1x(
)1x()1x(

2
1

2

22

 


  = 2
1

ln | x – 1| – 2
1  

 dx
1x

1x
2

    = 2
1

ln | x – 1| + 4
1

ln (x2 + 1) + 2
1

tan–1x + C

 discontinuous at x = 1

note that f (x) =  3/1x
dx

 = 32x
2
3

 + C is continuous although 31x
1

 is discontinuous at x = 0 ]

8 [Sol. Tr = 2

4
n
r3n·

n
r

1











S = 










n4

1
2

n
r·4

n
r3

1
n
1

 =  

4

0
2)4x3(x

dx

put 4x3   = t  dtdx
x

1
2
3



  = 
10

4
2t

dt
3
2

 = 



 





10
1

4
1

3
2

t
1

3
2 4

10
 = 10

1
40
6·

3
2

 ]

9 [Sol. f ' (x) = f (x)   f (x) = C ex and since f (0) = 1
 1 = f (0) = C       f (x) = ex and hence g (x) = x2 – ex

Thus 
1

0

dx)x(g)x(f  =  
1

0

x2x2 dx)eex(

= 
1

0

x21

0

x1

0
x2

2
edxxe2ex 








   = (e – 0) – 2 [

1

0
xxe  –

1

0
xe  ] – 2

1
(e2 – 1)



    [3]

= (e – 0) – 2 [(e – 0) – (e – 1)] – 
2
1

(e2 – 1)

= e – 
2
1

e2 – 
2
3

]

10 [Sol. I = 


 
2/

2/ cos)sin2(
dcos

(putting x = sin)

 = 















2/

0

d
sin2
1

sin2
1

    











 



a

0

a

a

dx)x(f)x(f[dx)x(fgsinu

 = 



2/

0
2sin4

d4  = 




2/

0 2

2

tan
3
4

dsec
3
4

 = 






0 2

3
4t

d
3
4  = 




0

1

2
t3tan.

2
3.

3
4

= 
32

.
3

2 



 ]

11 [Sol. Tr = n6
rsec

n6
2 

S = 





n

1r

2
r n6

rsec
n6

T  = 
 1

0

2 dx
6
xsec

6 = 
1

06
xtan   = 3

1
 = 

3
3

  ]

12 [Sol. Clearly f is an even function, hence

I1 =  



0

dxxcos(f  = 



0

dx)xcos(f  = 


0

dx)x(cosf

 I1 = 
 2

0

dx)x(cosf2 = 2I2 
2

1

I
I

 = 2  Ans.

Alternatively: let u = cos x  du = – sin x dx

 I1 = 
 

1

1
2u1

)u(f
du  



1

0
2

du
u1

)u(f2 ....(1)

|||ly with sin t = t, I2 = 


1

0
2

dt
t1

)t(f ....(2)

from (1) and (2)
2

1

I
I

 = 2  Ans. ]

13 [Hint: dx
xn
2n

nx
2n4

2
2 






 

l
l

l
l

 if f(x) = xn
1

l  xn
1)x('fx 2l





    [4]

 I = ln2 
4

2nx
x








l  = 



 

2n
2

4n
42n

ll
l   = 0 ]

14 [Hint: On rationalisation,


 

1

1
636

63
dx

x1x2x1
x1)x1(

 = 


1

1
3

63
dx

x2
x1)x1(

 = 


zeroodd

1

1
3

61

1
zeroodd

1

1
3 dx

x2
x1dx

2
1dx

x
1

2
1
















1

1

dx
2
1

 = 2
1

 · 2 = 1  Ans. ]

15 [Sol. at y = 0,  x = 2

f ' (x) = x2·x9 4

 g'(y)  = 
2x)x('f

1



 = 4x9x2

1


 = 20

1
]

16 [Sol.

)x(f

0

3

3
t

 = x cos x   [f (x)]3 = 3x cos x ....(1)

    [f (9)]3 = – 27   f (9) = – 3

also differentiating 
)x(f

0

2 dtt  = x cos x

   [f (x)]2 · f ' (x) = cos x – x  sin  x
 [f (9)]2 · f ' (9) = – 1

 f ' (9) = –
 2)9(f

1  = – 9
1

f ' (9) = – 9
1

  (A) ]

17 [Hint:
)]x1(1[2

1
x2

1·
)1x(

xLim
23

x 



 = 2

1
  Ans. ]

18 [Sol. I = 
e

1 III

dxxn)x(''f l = 
e
1)x('f·xnl  – 

e

1

dx
x

)x('f

I = 1 – I1

I1 = 
e

1

dx)x('f
x
1

= 
e

1
)x(·

x
1 f  + 

e

1
2 dx

x
)x(f

   = 





 1

e
1

 + 2
1



    [5]

   = e
1

 – 2
1

 I = 1 – e
1

 + 2
1

 = e
1

2
3
   Ans. ]

19 [Sol. f ' (x) dx
dy

 = 
13x3x

1
24 

when  y = f (x)

 g'(y) = dxdy
1

 = 13x3x 24 

when y = 0 then x = 3

hence g'(0) = 132734   = 121  = 11  Ans. ]

20 [Hint: I =   xcot2xcotxeccos21 2

  =   dxxcotxcotecxcos2xeccos 22

  =   dx)xcotecx(cos ]

21 [Hint:
2

0
2

2
t·alog

2
t
  = 2 – log2(a

2)

(2 – 2 log2a) = 2 – 2 log2a
2 log2a = 2 log2a  a  R+ ]

22 [Hint: Put 4x  5 = 5t2   4dx = 10t dt or better will be 5(4x – 5) = t2 ]

 I = dttt5)t1(
2
5t5)t1(

2
5

2
5 5

7

5
3

22   =   dtt|)1t(||1t|
2
5 5

7

5
3

2/3

 







         =    


























 dtt)1t()1t(dtt|)t1(|)t1(
2
5 5

7

1

1

5
3

2/3

=



























 dttdtt2
2
5 2

5
7

1

1

5
3

2/3

]

23 [Hint: dx
dy

 = 
1y

1
2 



    [6]

dx
dy

 = 1y2  ;   2

2

dx
yd

 = 
1y

y
2 

1y2   = y  Ans. ]

24 [Hint: f (x) = xx1 2  ;  




 


xx1xLim 2

x
 –       DNE ]

25 [Sol. x =
t
1

   dx = 2t
1

 dt

I =  











 

2/1

2
2 dt

t
1t

t
1sint   =  






 

2/1

2

dt
t
1tsin

t
1

 = –  





 

2

2/1

dt
t
1tsin

t
1

= – I

 2I = 0  I = 0

Alternatively :  put x = et     I = 



2n

2n

tt dt)eesin(
l

l
 = 0 (odd function) ]

26 [Sol. f ' (ln x) = 


1 xx    for  

1x0    for   1





put ln x = t  x = et

for x > 1 ; f ' (t) = et for  t > 0
integrating  f (t) = et + C  ;   f (0) = e0 + C  C = – 1
 f (t) = et – 1   for  t > 0   (corresponding to x > 1)
 f (x) = ex – 1  for   x > 0 ....(1)
again for 0 < x  1

f ' (ln x) = 1 (x = et)
f ' (t) = 1    for  t  0
f (t) = t + C
f (0) = 0 + C  C = 0  f (t) = t    for  t  0    f (x) = x   for  x  0]

27 [Sol.  dx
e
xn

x
1

xl  =   dx)nenx(
x
1 xll

        = 
 dx

x
xnxl

 = 



   dx

x
1dxxn

x
1 l (put ln x = u ; dudx

x
1

 )

        =  dxu  –  dx1  = 2
1

ln2x – x + C ]

28 [Sol.   
e

1

x dx]1xn1xnx[e ll  =  
e

1 )x('f)x(f

x dx)]1xn()xnx[(e  ll  – 
e

1

xdxe

= 
e

1
x )xnx(·e l  –  e

1
xe  = (ee · e – 0) – [ee – e]

= ee(e – 1) + e  Ans. ]



    [7]

29 [Hint : sinx

x1 8
10

19

   
sinx

x1 8
10

19

  dx   
dx

x1 8
10

19

  <
dx

x8
10

19

  = 
x












7

10

19

7

 = 
1
7

 [19 7  10 7]   =
1
7

 [10 7  19 7]   < 10 7 ]

30 [Sol.  












2

0

n

n
dt

1n
t1Lim  = 

2

0

1n

n 1n
t1Lim


























 = 1

1n
21Lim

1n

n















 = e2 – 1

note that  

















 type  bta  function  linear  a  is 

1n
t1  ]

31 [Sol. I =   dx2x )1x(n 2l let  x2 + 1 = t   ;   x dx = 2
dt

Hence I =  dt2
2
1 tnl  =  dtt

2
1 2nl  = 

12n
t·

2
1 12n





l

l
 + C = 

12n
)1x(·

2
1 12n2


 

l

l
 + C     (C) ]

32 [Hint:    
1

0

8 dx)x(f)xcos1(  =  
2

0

8 dx)x(f)xcos1( =

 
2

1

8
1

0

8 dx)x(f)xcos1(dx)x(f)xcos1(

Hence  
2

1

8 dx)x(f)xcos1(  = 0

  (1+cos8x) f(x) = 0 at least once in (1,2)
but 1 + cos8x   0
  f(x) = ax2 + bx + c vanishes at least once in (1,2) ]

33 [Hint : I = 
0

4 /

 (1  2 sin2 x)3/2 cos x dx. Put 2  sin x = sin 

  I = 1

2
 

0

2 /

  cos4  d = 
3

16 2


 ]

34 [Sol. Given   dx)x(f = g (x)  g ' (x) = f (x)

now   )x(g1(n
dx
d 2l  = )x(g1

)x('g)x(g2
2  = )x(g1

)x()x(2
2
gf

 (B)]



    [8]

35 [Sol.

2
3

x

0

2

0x

x
)xcos1(x

dttsin
Lim






(using  20x x
xcos1Lim 


 = 2

1
)

= 
3

x

0

2

0x x

dttsin
Lim




   (Using L'Hospital Rule)

2 2

2

0x x3
xsinLim


 = 3

2
  Ans. ]

36 [Sol. I = 


1

1

dx)x(f  = 



1

1

dx)x(f    (using K)

2I =  



1

1

dx)x()x( ff  = 


1

1

2 dx)x(

2I = 
1

0

2 dx)x(2  I = 
1

0

2 dx)x(  = 3
1

  Ans. ]

37 [Sol. I = 






31

31
2

1
4

4
dx

x1
x2cos

x1
x

....(1)

I = 


 











31

31
4

1
4

4
dx

x1
x2cos

x1
x

(using King)

I = 


 












31

31
4

1
4

4
dx

x1
x2cos

x1
x ....(2)

add (1) and (2)

 2I =  
 

31

31
4

4
dx

x1
x

2I = 2  

31

0
4

4
dx

x1
x

 k =   Ans. ]



    [9]

38 [Sol. I = 
 2

0

dxxtan ....(1) ; I = 
 2

0

dxxcot ....(2)

adding (1) and (2), we get

2I =  



2

0

dxxcotxtan  = 
 2

0

dx
x2sin

xcosxsin2  = 




2

0
2

dx
)xcosx(sin1

xcosxsin2

    = 
 

1

1
2t1

dt2  = 


1

0
2t1

dt22  = 2 (where sin x – cos x = t)

 I =  2


 Ans.  ]

39 [Hint: I1 =






/

/

4

4

 ln (sin x + cos x) dx =






/

/

4

4

 ln (cos x  sin x) dx (using king)

   2 I1 =






/

/

4

4

 ln cos 2x dx = 2
0

4 /

  ln (cos 2x) =
0

2/

  ln (cos t) dt where 2x = t

 
0

2 /

  ln (sin t) dt = I    I1 = I/2 ]

40 [Hint: f ' (x) = x
1

 +  cos(x) + C

f ' (2) = 
2
1

 +  + C = 
2
1

 +    C = 0

f (x) = ln | x | + sin(x) + C'
f (1) = C' = 0
f (x) = ln | x | + sin(x) ]

41 [Hint: f  (x) = 1 + ln2 x + 2 ln x = 0     (1 + l n x)2 = 0     x = 
1
e

Hence  f 







e
1

 = 1 + e
1

 +  
e
1

1

2 dt)nt2tn( ll  =
e
1

1

2 tlnt
e
11 

  = e
1

e
11   = 1+ 2e–1  [D]

42 [Sol. I =  




dxxsin·)x('
III

h  = )x(h·xsin  – 




dx)x(h·xcos  = 0 – cos 0 = – 1    (A)

note that here cos x = f (x) ]

43 [Sol. I = 




0

xn2 dxex.)x(
2

put x2 = t    x dx = – dt/2



    [10]

 = 




0

tn dtet
2
1

 = 











 







0

t1n
0

tn dtetnet
2
1

 = 











 




0

t1n dtetn0
2
1

Hence  I = 2
!n

 ]

44 [Sol.  
0

a

xx 0dx)23(3 put 3–x = t  3–x ln3 dx = –dt





a3

1

0dt)2t(3ln  0t2
2
t

a3

1

2









02
2
13.2

2
3 a

a2







 








 



3–2a – 4×3–a + 3 > 0
(3–a – 3) (3–a – 1) > 0
3–a > 31  a < 1

or 3–a < 30   a > 0
Hence ),0[)1,(a  ]

45 [Sol.  0
2 )xsin(  = sin

sin(2 + ) – sin2 = sin
2 cos(2 +/2) sin/2 = sin
now proceed and get

2  ,   1 1 8

2

     2 solutions ]

46 Let A = 
0

1

 e d t
t

t

1 
 then 







a

1a

t

1at
dte   has the value

(A) Aea (B*)  Aea (C)  aea (D) Aea

[Hint : I = 






a

1a

t
dt

1at
e

put t = a–1+ y (so that lower limit becomes zero)

 I =  

1

0

ya1
dy

2y
e

(now using king)

 I =  

1

0

y1a1
dy

2y1
e

 =  
 

1

0

y
a dy

y1
ee  = – e–a A  (B) ]

47 [Hint: I =  
 

e t t

t

t  




1

1
2

0

1

 dt  = e

t

t

10

1

  dt  e
t t

t 1
1

1

1 2
0

1














 ( )

 dt



    [11]

  =  A  e
t

t

1
0

1





   = A  

e
2

 + 1  ; Alternatively I. B. P. directly ]

48 [Hint :  +  
1

0 II

x

I
dxxe2x

2

  = 
0

1

 e x 2

 d x

  +   xe x2

0

1

  
0

1

  e x 2

 d x = 
0

1

 e x 2

 d x    = 
1
e

 ]

49 [Sol. g (x) = dt
t
1sint

x

0


g ' (x) = x sin(1/x) which is diff    g is cont. in (0, )

l (x) = 











x2/
2

xsin

2/x0xsinx

obvious discontinuity at x = /2   (D) ]

50 [Sol. f (x) = dt
tsinxtan1

tsint

0
22





Using king and add.

f (x) = dt
tsinxtan1

tsin
2 0

22





     = dt

)tcos1(xtan1

tsin2/

0
22






    = dt
tcosxtanxsec

tsin2/

0
222




   =  




1

0
222 y.xtanxsec

dy

    = 


 1

0
22 yxeccos

dy
xtan   =

xtan
x)x(sinsin

xtanecxcos
ysin

xtan
1

1

0

1 











   ]

51 [Sol. I  = 
 Vn

0

dx|xcos| = 


n2

n

0

dx|xcos|


 + 


)tnxput(I

Vn

n

1

dx|xcos|








So, I1 = 
V

0

dt|tcos|  = 
 2/

0

dttcos  – 


V

2/

dxxcos



    [12]

= 1 – V
2/)x(sin   = 1 – sin V + 1

 I = 2n + 2 – sin V  ]

52 [Sol.
p x qx

x

p q q

p q

  



z 2 1 1

21( ) dx   = 
p x qx

x x
dx

p q

p q

  



z 1 1

2( )
taking  xq  as  x2q common from Denominator and take it in Nr  ]

53 [Hint: for 0 < x < ln 2, [2ex] = 1, otherwise zero  I = 
0

2n

 dx + 
n2



 0 dx = ln 2

Alternatively: Put  ex = t  ;  – x = ln t ; dx = – dt
t
1

;  Hence I = –  
1

0

0

1 t
dt]t2[

t
dt]t2[

I = 
21

0

dt0  + 
1

21 t
dt

 = 1 21tnl  = 0 – ln 2
1

 = ln 2 Ans.]

54 [Sol. 
1

0 x
dx2  = 

1

0

1
2
1

1
2
1

x





















 = 4  10x   = 4    (C) ]

55 [Sol. I =  





 1

0

dx
2

2xnx l  =  
1

0

dx)2n)2x(n(x ll

 I =  
1

0

1

0

dxx2ndx)2x(nx ll ; hence I =   








1

0

21

0

2

2
2ndx

2x
x

2
x.)2x(n ll

 =  




1

0

2

2
2ndx

2x
44x3n

2
1 ll   











1

0

dx
2x

4)2x(
2
3n

2
1 l  now proceed]

56 [Sol.     dxxx
x

e x
 ; put x = t2 ; dx = 2t dt

=   dt)tt(e 2t  = et (At2 + Bt + C) (Let)
Diffrentiate both the sides
          et (t2 + t)  = et (2At + B) + (At2 + Bt + C) et

On comparing coefficient we get
A = 1 ; B = – 1 ; C = 1



    [13]

57 [Hint: I = 
 

1

1
2

3

1x2x
x  dx +

 
x

x






1

1
2

1

1

 dx    2 dx

x10

1

  = 2 ln 2 ]

odd   vanishes even ]

58 [Hint: Let I = 




2/

0 xcosxsin1
dxxsin

I =
cos

sin cos

/ x

x x10

2

 


    2 I = sin cos

sin cos

/ x x

x x

  
 

1 1

10

2

 dx

   2 I =

2

  ln 2    I =

4

1
2

  ln 2 ]

59 [Sol.






 




x
xx

dt)t(f

Limit
1

x

x

xx
1

1
 =

1

2

xx x
x.)x(fLimit

1
 (using Lopital's rule) = x1 f (x1)  (B) ]

60 [Sol. I = 




4/

4/
 l n (cos x + sin x) d x

I = 






/

/

4

4

 l n (cos x  sin x) d x  hence  2 I =






/

/

4

4

 l n (cos 2 x) d x

 = 
0

2 /

  cos t d t = 

2

 l n 2   I = 

4

 l n 2 ]

61 [Sol. f (x) = cos (tan–1x)

f  (x) = 2

1

x1
)xsin(tan






    I = dx)x(''fx
1

0
  =  dx)x('f)x('fx

1

0

1
0 

     = f  (1) – [ 1
0)x(f  = f  (1) – [ f (1) – f (0) ] = f  (1) – f (1) + f (0)

f (0) = 1 ; f  (1) = – 22
1

  ; f (1) = 2
1

 ]

62 [Hint: note that  sec–1 2x1   = tan–1x ; cos–1 













2

2

x1
x1

 = 2 tan–1x for x > 0



    [14]

I =   dxxtan2)x(tan
x1

e 121
2

xtan 1

  




put tan–1x = t

  = dt)t2t(e 2t    =  et . t2    =   21x1tan xtane  + C  ]

63 [Hint: I = dx)nx(.1
2

1

2 l   =  dxx.
x
nx2x.xn

2

1

2
1

2 
ll = 2 ln22 – 2 












 dxxn
2

1

l

 = 2 ln22 – 2  21xnxx l  =  2 ln22 – 2 [ (2 ln 2 – 2) (0 – 1) ) ]

 = 2 ln22 – 2 [ 2 ln 2 – 1] = 2 ln22 – 4 ln 2 + 2  = 2 [ ln22 – 2 ln 2 + 1 ] = 
2

e
2n2 





 l  (B)]

64 [Sol. Given Un =  
1

0

nn dx)x2(.x   ; Vn =  
1

0

nn dx)x1(.x

in Un put   x = 2t  dx = 2dt

 Un =  
2/1

0

nnnn dt)t1(2t.22 ....(1)

Now Vn =  
2/1

0

nn dx)x1(x2 (Using Queen) .....(2)

From (1) and (2)
Un = 22n. Vn   (C) ]

65 [Hint : S  (x) = l n x3. 3 x
2  l n x2. 2 x = 9 x

2 l n x  4 x l n x

 = x l n x (9 x  4).  Hence 
S x
x
( )

 = l n x (9 x  4).

Now it is obvious that 
S x
x
( )

 is continuous and derivable in its domain. ]

66 [Hint : using L Hospital's rule

l =  Limit
x

x x
x

Limit
x

x x

x
Limit
x x

x














 
0 2 2 2 0 2 2 0

1

4

1
42

sin
cos

sin

( sin ) sin ]

67 [Hint : LHS = secx + cosecx =2 2   x =

4

 and 
11
12


  ]



    [15]

68 [Hint: Limit
n

n

n n
   1 2 3 ....................

 = x dx
0

1

  = 
2
3

 Sn = 
2
3

3 2n / ]

69 [Sol.  

2

0
2)x1(

dx
 = 










2

1
2

1

0
2 )x1(

dx
)x1(

dx

   = 
2

1

1

0 x1
1

x1
1














   = ( – 1) + (–1) – (– )   indeterminant
Note that the shaded area is divergent ]

70 [Hint: I = 








 

2

0

dx
x

2
x

xcosxsin  = 




2

0

dx
)x2(x

x2sin
   ; put  2x = t

I = 


0

dt
)t(t

tsin
 = 














 0

dt
)t(

tsin
t

tsin1
 = 



 0

dt
t

tsin1
 + 



 0

dt
t
tsin1

  = 





 00

dt
t

tsin1dt
t

tsin1
 = 



 0

dt
t

tsin2
  Ans. ]
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