Sol.

Sol.

Sol.

Sol.

Integrals

Short Answer Type Questions

a b
-——+ 3cd x? J w.r.t. X
X

( 2
Integrate | —

Jx

j(%—%wc%/?jdx

= ~[Za(x)_zldx—jbx’zdx+J3cx§dx
5

—4af+b 965" +C

3ax
Evaluate jm dx
Let v=5b%+c* +c*x?, then dv=2¢* xdx
3ax 3a dv
Therefore,
J. b* + 2c

=%log‘b2 +c2x2‘+ C.

Verify the following using the concept of integration as an antiderivative.

3 2 3
jx d :x—x—+x——log|x+1|+C
x+1 2 3

2 3
4 x—x—+x——log|x+l|+C
dx 2 3

2x  3x° 1

S s e

2 3 x+1

:1—x+x2—L: x
x+1 x+1

2 3 3
Thus [x—%+%—1og|x+1|+cj = [*—ax

x+1
EvaluateI dx #1.
Let [ = 1+xd_ J xdx . I
i e e e
where Il:.[ xdx

N

Put 1—x* =¢* = — 2x dx =2t dt. Therefore
I==[di=—1+C=—/1-¥ +C

Hence I =sin™' x—+/1—x* +C.



5. Evaluate

I dx LpP>a

Jx—a)(B-x)
Sol. Putx—a=t"Thenf—x=p—-{t"+a)=p—t —a=—t"—a+ and dx =2tdt .Now
2tdt

I= =
j\/f"(ﬁ—a—ﬁ) IJ(ﬁ—a—rZ)
:2[%,where K=p-«a

.ot . X
=2sin"'—+C=2sin™" +C
k -
6. Evaluate Itans xsec” xdx
Sol. [I= Itang xsec xdx

= Itang x(sec? x)sec” xdx

_ 8 2 2

=|tan® x(tan” x+1)sec” xdx

= jtanlo xsec” xdx+ J. tan® xsec” xdx

tan'' x tan’ x

= + +C.
11 9
2
7. Find I—dx
X437 42
Sol. Put x> =t1. Then 2x dx=dr .
Now [ = _[ xXdx 1 tdt
X432 +2 2971342
t A B

Consider P

=——+
r+3t+2 t+1 t+2
Comparing coefficient, we get A=—1, B=2.

Then I__{2It+2 I+J

:%[210g|t+2|—log|t+l]

X +2
Vxt+1

8. Find j

+C

dx
2sin’ x+5cos” x

e 7 . 2
Sol. Dividing numerator and denominator by cos“x, we have

_[ sec? xdx
2tan’ x+5
Put fanx =t so that sec’x dx =dt. Then



:I dt _IJ- dt

21 +5 a 5 3 2
£+ \/7
2
_1V2 (V2

25

= ! tan™' V2 x +C
V10 J5

2
9, Evaluate I(7x—5)dx as a limit of sums.

-1

2+1

n

Sol. Here a=-1, b=2 and h=

ie, nh=3and f (x)=Tx-5.

Now, we have

I(7x—5)dx=lihm0h[f(—1)+f(—1+h)+f(—1+2h)+...+ f(—1+(n—1)h)]
I;Ilowthat

f(—1)=—7—5=—12

f(-1+h)==T+Th-5=-12+Th

f(-1+(n=-1)h)=7(n-1)h-12.

Therefore,

J. (7x=5)dx = 1ihm0h[(—12) +(Th—-12)+(14h—-12)+...+ (7(n—1)h—12)].

_hmh[7h[1+2+ +(n—1) |-12n]

h—0

- 1im/{7h (n _21)" —.124 =1lim [—(nh)(nh— h) —12nh}

h—0

7Xx9 -9
=—3 3-0)—12x3=—--36=—.
3)3EB-0)- 5 5
% tan’ x
10. Evaluate] dx
o cot’ x+tan’ x
Sol. We have
2 tan’ x
I=|———dx ...(
-!.cot7x+tan7x M
T tan (2_Xj
= dx by (P,)
0

cot’ (72[ - xj +tan’ (72[ - xj



:]5 cot’ (x)dx )

o cot’ xdx+tan’ x ‘

Adding (1) and (2), we get

2] = I[tan X+ cot xjdx

tan’ x+cot’ x

% T
= J. dxwhich gives [ =—.
0 4

11.  Find i— V10— x
3 Jx+410-x

Sol. Wehave
/= J~ V10—x
\/;+\/10 X
:J~ J10—=(10—-x) dx by (P)
3 V10— x +4/10- (10— x)
R
= = |———=dx ...(2)

!VlO—x+«/;

Adding (1) and (2), we get
8
20 =[Idx=8-2=6

dx

=dx ...(1)

Hence, [ =3

12. Find j.\/l+sin 2xdx
0

Sol. We have
V3

i b
— . _ : 2
I—E[«/1+sm2xdx _2[ (sinx+cos x) dx

z
4
= j (sin x+cos x)dx
(
z
=(—cosx+sinx);
[=1.
13.  Find jx2 tan"' x dx.

Sol. I :Ixz tan ' x dx.



14.

Sol.

15.

Sol.

16.
Sol.

=tan”' xJ. xzdx—J ! x_3 dx

:x—\tan"l x—x—+llog‘1+x2‘+C.
3 6 6

Find J\/10—4x+4x2dx
We have

I={V10-4x+4xdx =[(2x=1>+@3) dx
J N

Put t =2x-1, then dt =2dx

Therefore, I = %J.\/tz +(3)*dt

2
%t t2+9 +%log‘t+\/t2 +9‘+C

=%(2x—1)1/(2x—1)2 +9 +§log‘(2x—1)+\/(2x—l) 2+9‘+c

Long Answer Type Questions

xdx
-2
Let x> =7.Then
X t t A B
4 2 =2 = = +
X' +x -2 t+t-2 (t+2)@-1) t+2 -1

Sot=A(t-1)+B(t+2)

Evaluate j

2 1
Comparing coefficients, we get A= g, B= 5
¥ 2.1 11
X +x*-2 3x+2 3x -1
Therefore,

X 2 1
=il

So

1 dx
d_x+§J.x2_
x—1

x+1

+C

—than‘li+llog
32 V206
T+ x

dx

X
Evaluate
jx4—9
we have
3 3
X +x X xdx
I—Ix4_9dx_jx4_9dx+x4_9_Il+12.




2

X
NOWIIZIm
Put # = x* —9 so that 4x°dx = dt . Therefore
_lede 1 1 4
=7 ———10g|t|+C1—Zlog‘x -9+
i xdx
Again, IZZIE
Put x* =u so that 2xdx du . Then
Lpd N Ll
2 )37 T 2xe g|u+3|
1 -3
=—Io +C,.
12 823"
Thus I =1,+1,
1 1 x* -3
=—log|x* -9|+—1Io +C.
4 gfx'-9) 12 % +3

)
MUY _ L jog(v2+1)

o Sin x+cos x V2

S 0|y

17. Show that

Sol. We have

:"3 sin” x
0smx+cosx

B i

cos® x
sin x +cos x

1
Thus, we get 2] =—

2

_d

. ) [x—4j .

e

1 {k,g +tan§j 1ogsec(_gj+tan(_gﬂ
7l

[loe(V2+1)-tog (V2 -1)] =—F1og 2!

O o [N

[\.)

l\)

l\)



19.

Sol.

W_D} L tog7 4

—lo

V2 g( 1
1

Hence, I =—=1lo (\E+1)
2%

1
18. Find J x(tan™" x)*dx
0

1

Sol. I= J‘)c(tan’1 x)*dx
0

Integrating by parts, we have

2 1 -1
X 4 o 1, tan” x
7[(tan X) ]O—EE[)C 2 dx

1+x°
2 1 2
T X .
=—- -.tan "xdx
32 ol+x
12
X -1
——Il,wherellzj tan~ xdx
o 1+ x

L2
+1-1
Now [, = J.x—ztan_l xdx
o 1tx

1

1
I an”' xdx— —tan "xdx
0 1+x

2
=I,—— tan_lx21 =I,———
2 2(( ), 5

1 1

Here IZ:I‘[an‘1 xdx = (xtan”" x)i)—I
0

0

a dx

2

1 o 71

=2 E(log‘1+x‘)o =2 210g2.
2

Thus [, ———%logZ—%

2
Therefore, ]_7[——£+ll 2 7 T 7 1

7 e
4 2% 3T 6 4 28

+log«/§

_x2—471'

2
Evaluate If(x)dx, where f(x) :|x+1|+|x|+|x+1|.

-1

2—x, if —1<x<0
x+2, if O0<x<1
3x, if 1<x<2

We can redefine f as f(x)=



2 0 1 2
Therefore, jf(x)dx: I(Z—x)dx+j(x+2)dx+_[3xdx (by P))
—1 -1 0 1

> 0 b 1 > 2
(2_j [_2j [3_)
2 -1 2 0 2 1
0 2_1 l+2 +3 i_l :§+§+2:B
2) (2 2 2) 2 2 2 2

Objective Type Questions

Choose the correct answer from the given four options in each of the Examples from 20 to
30.

20. Ie‘” (cos x—sin x)dx is equal to

(A) ¢'cosx+C
(B) ¢'sinx+C
(C) —¢“cosx+C
(D) —¢'sinx+C
Sol.  (A)is the correct answer since je" [f(0)+ f(x)|dx=¢" f(x)+C.Hence

f(x)=cosx, f'(x)=-sinx.

21. is equal to

j sin® xcos® x
(A) tanx+cotx+C

(B) (tan X+ cot x)2 +C

(C) tanx—cot x+C

(D) (ran x - cot x)2 +C

Sol. (C) is the correct answer, since

dx I(sin2x+cosz x)dx

1=]
sin” xcos® x sin” xcos® x
= _[secz xdx+_[cos ec’xdx =tan x—cot x+ C

3¢ —5¢"
4e* +5¢ "

-1 7
A) a=—,b=—
(A) g S

22. lfj =" dr=ax+b loglde" +5¢

b=1
8
=7

(13)61—1

8
-1
Ca=—,b=—
(9] g g
1,7
8
Sol. (C) is the correct answer, since differentiating both sides, we have

= b:
(D) a= 3’



3e" —5e” _a+b(4e' —5e™)

4e* +5¢ " 4e* +5¢7
Giving 3¢* —5¢" =a (4e" +5¢* ) +b (4ex —5¢* ) . Comparing coefficients on both sides,

we get

3=4a+4b and —5=5a-5b. This verifies az%,bz%

b+c
23. J. f(x)dx is equal to

a+c

(A) [ f(x=c)dx
(B) J.f(x +¢)dx
(© [ f(x)dx

®) [ fode

a—c

Sol. (B) is the correct answer, since by putting x =7+ ¢, we get
b b
I =jf(c+z)dr= jf(x+c)dx.
24. If f and g are continuous in [0, 1] satisfying f (x)= f(a-x) and

g(x)+g(a-x)=a, thenjf f(x).g(x)dx then is equal to
0
® 3
w)%IfUﬂﬁ
(9] If (x)dx
(D) a;f f(x)dx
Sol.  (B)is the correct answer. Since [ :i f(x).g(x)dx
0

O e

fla=xgla—x)dx=[ f(x)(a—-g(x)dx

= aj f(X)dx—jf(X)-g(X)dx = aj fodx—1



25.

Sol.

26.

Sol.

27.

Sol.

a[l
Or I:E;[f(x)dx

todt d’y
x= and =ay, th i 1t
;[1+9t2 > y, then « is equal to
(A)3
(B)6
@9
D)1

d dx = ; which gives

—:>_
14977 dy  [1+9?

y
(C) is the correct answer, since x = I
0

d’y 18y ﬂ—9
d’  2f1+9y? dx g
p x3+|x|+1
le2+2|x|+1
(A) log 2
(B) 2log 2

dx is equal to

1
C) —log2
©) 5 log
(D) 41log 2
1

(B) is the correct answer, since I = I
-1

0 X 0 |x|+1 |x|+1
== +[= dx = 0+2] ~dx
X H2x+1 L 420+ 3 ([ +1)

[odd function + even function]

x3+|x|+1
X +2|A+1
3

1 1
= j x+12dx=2dex :2|10g|)c+1||1 =2log?2
o (x+1) o x+1 0
1 t 1 t
e
If dt = a, then is equal to
~([1+t !(1“)2
e
A) a-1+—
(Y >
e
B) a+1-——
(B) 5
e
CQa-1-—
(9] >
e
D) a+1+—
(D) >
1 t
(B) is the correct answer, since Izj ¢ dt
o 1+1



|1 I F e o
|1+te 0+£(1+t)2 dt = a(given)
1 t e
Therefore,j s=a——+1.
o (1+1) 2

2
28. “xcos 71'x|dx is equal to
-2

8
(A) —

|

(B) —

SR

< —

—

(®) —
V4

2 2
Sol.  (A)is the correct answer, since [ = “xcos 7rx|dx = Z”)CCOS 7rx|dx
-2 0
1 3

2 2 2
=2 ~“)cc0s7[x| dx+j|xc0s7rx| dx+j|xc0572’x| dx ZE.
0 1 3 a

Fill in the blanks in each ofzthe Examples ;9 to 32.
sin® x
29. | =
Sol. tan’ x +C
7
30. ji f(x)dx=0if f isan function.
Sol. (;add

31. ff(x)dx=2jf(x)dx, if f2Qa—x)=

Sol.  f(x).
2 - n
d
32. J~ . sin” xdx  _
o sin” x+cos” x
4
Sol. —.
4



Integrals

Objective Type Questions

Choose the correct option from given four options in each of the Exercises from 48 to 63.

J- cos2x—cos 26

48. dx is equal to

cos x—cos @
(A) 2(sinx+xcos@)+C
(B) 2(sinx—xcos@)+C
(C)2(sinx+2xcos @)+ C
(D) 2(sinx—2xcos@)+C
cos2x—cos26

Sol.  (A)Let = j—edx
COS X —COS

(2cos> x—1—2cos* 8+1)
zj dx
cosx—cos@

_ 2'|. (cos x+cos @) (cos x—cos 8)
(cosx—cosd)

:2j(cosx+cos9)dx

=2(sinx+xcos@)+C

dx

49. I - dx. is equal to
sin(x—a)sin (x—b)

sin(x—b)
sin(x—a)

(A) sin(b—a)log +C

sin(x—a)
sin(x—>b)
sin(x—b)
sin(x—a)

(B) cosec(b—a)log +C

+C

(C) cosec(b—a)log

sin(x—a)

sin(x—b)
dx

sin(x—a)sin(x—b)

_ 1 J- sin(b—a)
sin(b—a)* sin(x—a)sin(x—b)

_ 1 J- sin(x—a—x+b)
sin(b—a) ¥ sin(x—a)sin(x—>b)
_ 1 J-si.n{(x—a)'—(x—b)}dx
sin(b—a)’ sin(x—a)sin(x—>b)

_ 1 J-sin(x—a) cos(x—b)—cos(x—a)sin(x—b)
sin(b—a)

(D) sin(b—a)log +C

Sol.  (C)Let I =j

dx

sin(x—a) sin(x —b)



_m I [cot(x—b)—cot(x—a)]dx

:;[log |sin(x—b)|—log|sin(x—a)|]+C

sin(b—a)

s?n(x—b) LC
sin(x—a)
50. I tan™' \/; dxis equal to

(A) (x+1)tan'Vx—+/x+C

(B) xtan"'Vx—Jx+C

(€) Vx—xtan"'Vx+C

(D) Vx—(x+Dtan'Vx+C
Sol.  (A)Let Izjl.tan’lx/;dx

=cosec(b—a)log

—tElIl1 X. x__J.(l-l—x) \/—

= xtan 1\/;——
IJ'(1+x>
Putx=1t> = dx=2tdt

. I =xtan 1\/_ J‘

t(1+t )
=Xxtan

—van V- J[ 1=

:xtan_lx/;—\/;+tan_lt+c
:xtan_lx/;—\/;+tan_lx/;+C
=(x+Dtan"' Vx—vx+C

1=x ).
51. Ie (1+x2jls equal to

() —(1+x2)2 +C

X

()(1+)

Sol. (d) Answer not given



9

X
52. ——dx is equal to
] 4 +1)° 1

(A) i[4+i2j\ +C
5x X
1 1Y’
(B) §[4+?j +C
1
—J+47+C
©) 10x( +4)7 +

(D) i(i+4j5 +C
10\ x*

9 9
X

dx
x*+1)°

Sol. (D)LetI= j a

:IL
1 6
: 4+j

Put 4+i2:t = _—32dx:dt
X X

= 31 :—ldt
x'dx 2

—6+1
- 1=_1 iﬁt=_l ! +C
271 2| -6+1

-5
=i{i§}+c=i[4+%j +C
10] 7 100 x

53. If J.Lz: alog‘1+x2‘+btan_1 x+llog|x+ 2|+C, then
(x+2)(x"+1) 5

-1 -2
A) a=—,b=—
() 10 5

1 2
B)a=—,b=——
(%) 10 5

-1
C)a=—,b=
((¥) 10

DN o

1
D)a=—,b=
(D) 10

dx
(x+2)(x* +1)
dx
(x+2)(x*+1)

Sol.  (C) Given that, I =alog|1+ x| +htan™ x+%log| x+2|+C

Now, [ =.[



54,

Sol.

55.

1 A Bx+C
x+2)(C+D) x+2 X +1
= 1=AX"+D)+(Bx+C)(x+2)
= 1=Ax"+ A+ Bx’ +2Bx+ Cx+2C
= 1=(A+B)x*+(2B+C)x+A+2C
= A+B=0,A+2C=1,2B+C=0
1 2

We have, A:l,B:——andC:—
5 5 5

12
_7x J—
S

dx

I dx :‘I 55
T+ P+ 59 x+2 X +1

= — X —— X+ —
5j.x+2 5".1+x2 SJ‘1+x2
:lloglx+2|—ilog|1+x2 |+Etan’1x+C
5 10 5

bzgand a:_—l
5 10

X,
j is equal to
x+1

X X

(A) x+?+?—log|1—x|+c

(B) x+x—2—x—3—log|1—x|+C
2 3

() x—x—z—x—3—10g|1+x|+C
2 3

2 3
(D) x—%+%—log|l+x|+c

X+
j((x —x+1)—;l)jd

3 2
X

=2 2 L x—log|x+1]+C
3 2

J-x+sinx

dx is equal to
I+cosx

(A) 10g|1 +cos x| +C
(B) 10g|x+ sin x| +C

© x—tan§+C



(D) x. tan§+ C

X+sinx
dx

Sol. (D) Let I='[1+cosx
I sin x de

X
= X
JA1+cosx 1+cosx
2sinx/2cosx/2
+]

X
:J 2 X 2
2cos” x/2 2cos” x/2

:ljxseczx/2dx+jtanx/2dx
2

dx

zl x.tanx/2.2—jtan£.2dx +J‘tan£dx
2 2 2

X
=x.tan—+C
2

3 3
56. lfj X dx =a(l+x%)? +b\J1+x*> +C, then

VI+x?

(A)azl, b=1

3
(B) a:_—l, b=1

3

-1
(C)a—?, b=-1
(D)azl, b=-1

3

x3

dx=a(l+ x> +bV1+x* +C

Sol. (D) Let /=]
1+x°

x3 XZ.X
= [ = [ dx
'[\/1+x2 '[\/1+x2
Put 1+x* =+’
= 2xdx=2tdt

. I:IMdfzﬁ—f'l‘c
o t 3

:%(l+xz)3/2 —1+x*+C

azlandbz—l
3

d

4

57. I P s equal to
s 14+cos2x
e

(A) 1
(B) 2



Sol.

58.

Sol.

59.

Sol.

60.

Sol.

©)3
(D) 4

(A) Let I =

dx J~;z/4 dx

-4 14 cos2x

1 pr4 ) 74 w4 _
=§f ,Sec xdx:J.O sec’ xdx = [tan x];
—TT

7142 cos’ x

z
2

_[ v 1—sin 2xdx is equal to
0

(A) 242
(B) 2(v2+1)
(€ 2

(D) 2(v2-1)
/2 -
(D) Let I =" \fi—sin2xdx
/4 72
:I() \/mdx"']‘m4 (sin x—cos x)* dx

= [sin x+cos x]7* +[—cos x—sin x]77
—-0-1+| 0-1+—
)

=22-2=22-1)

.

_[ cosxe™“dxis equal to
[§

z/2 sin x
Let I:J‘0 cosxe™" dx

Put sinx=t= cosxdx=dt
As x —0,thent— 0

and x > 7 /2,thent — 1
. I:J.Ole’ dr=[€'];

1 0
=e —¢ =e—1

J- )C+32 oy =

X

e

e
g e

Il
(x+4) (x+4)




:e*(L}c [ [ef )+ £ (0Ydx—e" f(x)+C]
x+4

Fill in the blanks in each of the following Exercise 60 to 63.

61. lfj ! 2dx=£,thea=
o 1+4x 8
Sol. Let [ = 1 5 d)c:z
01+4x 8
a 1 2 -1
Now, dx =—[tan™ 2x];

0 1 =
4(+x2)
4
|
zatan 2a—0=1x/8

1 tan"' 2a =2
2

= tan '2a=x/4
=2a=1

La=
2

sin x
J-3+4cos2 X
sin x
3+4cos’ x
Put cosx =1 = —sinxdx =dt

62. dx =

Sol. Let :I

dt
e[ JW

63. The value of I sin® xcos® xdx is

-

Sol.  Wehave, f(x)= Jw sin’ xcos® xdx

f(=x)= J‘_’; sin’ (=2) —cos’ (—x) dx
=—f(x)

Since, f (x) is an odd function.

[T 2 _
. sin” xcos”“ xdx=0

-



Integrals
Short Answer Type Questions

Verify the following:
2x—1
1. dx = x—log|(2x+3)*|+C
J‘2x 3 g‘( ) ‘
Sol. Let ] = -“2)6 1 12x+3 3— 1
x+3 2x+3
zjldx—4jﬁdx2x—j%dx
r+ 2(X+2j

+C

=x-2log+

(x+§) C'=x-2log (2x+3J
2 2

= x—210g|(2x+3)|+210g2+C' { logﬂzlogm—logn}
n

= x—log|(2x+3)’|+C [ C=2log2+C]

2x+3
2. dx =log|x* +3x[+C
J‘xz+3x g‘x x‘
Sol.  LetI= j2x+3dx
X +3x
Put x*+3x=t
= 2x+3)dx =

.'.I=J.%dt=log|t|+C

zlog‘(x2 +3x)‘+ C

Evaluate the following:

3 J‘(x2+2)dx
x+1
Sol. Let I = jx +2

J(x 1+—de

:J(x—l)dx+3jﬁdx

2

z%—x+3log|(x+l)|+c

6logx Slog x
e’ —e”

PR

4log x 3logx
vt — 7t



Sol.

Sol.

Sol.

Sol.

Sol.

eﬁlogx _6510gx
Let I = I 4logx 3log x
e —e

log x° _ log x°

log x* log x
e gx 2

X -
= — |dx [
X' —x

j(1+c0s x)dx

x+sinx

Consider that, I = j E

elogx — X]

1+ cos x)
X+ sin x)

= —%de [ aloghb=1logb"]

Let x+sinx=t= (1+cos x)dx=dt

1
I=I;dt=log|t|+C

= 10g|(x+sin x)|+C
J- dx
1+cos x

dx

dx

Let I = =
J.1+cosx

1

1+2cos® > —1
2

=%J.4dx:%jseczgdx

X
cos’ =

1
—— tani2+C=tani+C [ ~[sec2 xdx = tan x]
2 2 2

jtanz xsec* xdx

Let I = I tan? xsec* x

dx

Put tan x =t=>sec’ xdx=dt

1=jt2(1+z2)dt=

3 5
3 5 5

jsin X+cosx

V1+sin2x

sin x +cos x

J.(t2 +1M)dt

tan’ x tan’ x

+C

(sin x+ cos x)

dx

Let [ =
'[x/1+sin2x

dx:j\/sinz X

+cos? x+2sin xcos x



_ _[ sin x+ cos x
\/(sin x+cosx)’
9, j\/l+sin xdx

Sol. Let [ :I 1+ sin x dx

dx:J-Idx:x+C

=j\/sin2£+coszf+25infcos£dx sin? X 4cos? =1
2 2 2 2 2 2

2
:j Sil’lf-i'COSf dx=J. sinfcosf
2 2 2 2

— oSS 24sin 24+ C=-2cos>+2sin>+C
2 2 2 2

X

10 '[\/;H

Sol. Let 1 :.[

dx (Hint: Putv/x = z)

X

dx
Jx+1

Put \/zzt:dezdt

2/x

= dx=2xdt
3

I=2][X\/;Jdr=zj tz‘tdr:ZJ' ! dt

r+1 r+1 t+1

3 _ 2_
:2jt +1 ldt:2j(t+1)(t Hl)dt—ZI 1 it
r+1 r+1 r+1
1
=2 —t+Ddr-2|—dr
Jo—reva=2f
£
=2| ———+t-log|t+D| |+ C
{3 > g|( )I}
=2|:x X
3

1. | Z:C

_%+\/;—10g‘(\/;+1)ﬂ+c

a+x

Sol. Let [ :I dx

a—x
Put x=acos26
= dx=-a.sin260.2.d6

w1==2f atacos20 12640
a—acos?2

{ cos20=2=20=cos' L= Qzlcos_l f}
a a 2 a



2
=—2a A0S 28 2040 =24 [ |2¢08 6 006
1—cos 26 2sin” @

= —2aj cot.sin280d6 = —2aj Cf)s 0.2 sind.cos 8d 6
sin @
=—da j cos’ 8d6 = —2a j (1+c0s28)d6

= —25{6 + Sm;ﬂ +C

a 2 a’

2
:—a{cos_1 (£)+1/1—x—2}+c
a a

1

2
:—Za{%+cos'lf+l 1—x—}+c

2
12. .[ Y ix (Hint: Put x = z*)

3
14+ x*

x1/2
Sol. Let [ =J-1—3/4dx
+x

Put x=t" = dx=4cdt

t2(l,3) 5 l,2
~1=4 dt=4||t" — t
I1+t3 I 1+7

t2
— P
I—4jt dt 4'[1+t3dt
I=1-1,
3
1=4[rar=4" 4 Ao
3 3
t2
Now, I, :4J1+t3dt

Again, put 1+1 =z = 3t’dt = dz
= ﬂdr:ldz:fjldz
3 37z

4 4

:glog|z|+C2 =§log‘(l+t3)‘+c2
4

:§log‘(l+x3/4‘+c2

ol :%x“ +C, —%log‘(l+x3/4)‘—CZ

:%xm ~log|(1+x")+C [+C=C,~C,]



dx

Sol. Let [ = I 1+x

_I\/H dxj'\/i_dx

Put 1+——t :>—dx 2t dt

13. J'\/l+x2

4
X

dle+x ldx

x X
:>—i%=tdt
E
3 3/2
.'.I:—J‘tzdtz—%-ycz_%(l_,_izj i C
X
dx
14. -
J‘\/16—9x2
Sol. Let [ ZJ. dx :J. dx ix:lsin—l (3_xj+c
J16-9x \/(4)2_(3 4
dt
15. -
jV3t 217
Sol. Let I =
I\/3t 21 \/—J‘ ( )
" ——t
2
1 dt
_2‘[\/ i 13 32 3V
{CIRAORD
272 4 4
_LJ dt
G
4 4
1 dr

V2 3 V2 3
4
3x-1
16. dx
'[xz +9
Sol. Let I = 3x-1 dx




17.

Sol.

18.

Sol.

19.

Sol.

I:I 3x—1 dx—f ! dx

\/x2+9 \/x2+9

I=1-1,

3x

Now, [, = | —

1 '[\/x2+9

Put x> +9=17> = 2xdx=2tdt=xdx =tdt
t

R 11:3'[;dt

=3[dr=31+C, =32’ +9+C,

1 1
and I, =dexzjmdx
=10g‘x+ﬁ‘+€2
o I=3 x2+9+C1—10g‘x+\/m‘—C2
:3m—log‘x+m‘+c [:C=C,~C,]
J.mdx
Let I = [5—2x+x’dv=[{x* —2x+1+4d x
o @ e [T
:xT_l 2+ (x=1)> +2log | x—1+:2" + (x=1) [+C
:xT_l 5-2x+x* +2log | x—1+/5-2x+x2 | +C

'[x4x—1 dx

X

dx
xt-1

LetI:_[

Put x> =f= 2xdx= dt:xdx:%dt

+C [I dx =i10g

X=a* 2a

1 dt 11 r—1
Sol=— =—.—lo
o 2

-1 22 °lr+1

X—a

|

X+a

=%[log|x2—1|—10g|x2+1|]+C

2

X 2 _
jl—x“ dx put x” =t

x2
Let I:-[l—x4dx



R
=I =00 dx ['ma”—b"=(a+b)a-Db)]

LIS DA
5(1+x) 2(l x7)

(1=x))1+x)

—(1+x) f (- x)

I(1 X )(l—l—x) (1-x )(l—l—x)

1+x

1-x

11
v

+C1—%tan_1x+C2

—llo
4 S I-x

20.  [V2ax—xldx

Sol.  Let I = [\2ax—x*dy= [{~(* ~2ax)dx
= [V-(¢ —2ax+d® - aP)dx = [-(x—a) - a*dx
= [Ja* ~(x—ay dx

1

It —Stn x4 C [C=G G

2
— 2 —
- a\/Zax—x2+a—sin‘l(x aj+C
2 2 a
-
21, [—dx
(1-27)
sin”' x sin”' x
Sol. Let [ =|———
J‘(1—)C2)3/4 J‘(1 XN1-x
Put sin”' x=t= dx=dt

1
NI
and x=sint = 1—x* =cos’*t

= cost=+1-x’

t
"I = [——dt = [r.sec’td
cos™ ¢t

=1. j sec’tdt — j (% t.J. sec’? tdtjdt

= t.tant—Jl.tantdt




:ttant+log|cos t|+C ['.'Itan xdx:—log|cos x|+C

=sin_1x.\/x_2+log|\/1—x2 |+C
1—-x

- j(cos5x+cos4x)

1-2cos3x

9x X
2C0S—.COS—

4
Sol. Let IszOISS);_ﬁdx: 2 3 2 dx
~2cos3x 1—2[2c0s2x—1j
2
{ cosC+cosDchosC;D.cosC;D and cos2x:20052x—1}
9x X 9x X
2Cc0S—.coS— 2Cc0S—.CcoS—
._I:J' 2 32dx=—_[ 23 2dx
3_4cos? X 4cos?>F 3
2 2

9x X 3x
2C0S—.COS —.COS—

__ 2 2 2 gy multiply and divide by cos 3x
3 3x 3x 2
4cos 7 —3cos ?

9x X 3x
2C0S—.COS—.COS— 3x X
:—J. 2 32x 2 dx=—IZCOS—.COS—dX
cos 3.7 2 2

Aol el e

=—(cos 2x+cos x)dx
_ { sin2x

+sinx}+C

:—%sin2x—sinx+C

J- sin® x+cos® x

23. — —dx
sin” xcos x
-6 6 <2 3 2 3
sin” x+cos’ x sin” x)” +(cos” x
Sol. LetIZI — > dx:j( 3 ( > )dx
sin” xcos” x sin” x.cos” x

dx

3 J- (sin” x+cos” x)(sin* x—sin” xcos” x +cos” x)

sin’ x.cos’ x

dx

sin x cos* x sin? xcos® x
:J - 2 dx+I - 2 dx—I -2 2
sin” xcos” x sin” x.cos” x sin” x.cos” x

:J'tan2 xa’x+J.cot2 xdx—Jldx
= I(secz x—l)dx+'[(cos eczx—l)dx—jldx



24.

Sol.

25.

Sol.

26.

Sol.

= jsecz xdx + j cos ec’xdx — 3_[ dx

I=tanx—cotx—3x+C

Iidx

VGS—XS

Let I= J\/a J.\/( 3/2 3/2

3
Put x** = t:ax”zdx: dt

3/2)2 2 3 a’?

2 ., x" 2 . X
==sin" —5+C==sin",| 5 +C
3 a 3 a

J-cosx—COSZx
1—cosx
L 3x . x
COS X —COS 2X 2s1n7.s1n§
Let 1:[ dx = dx
1-cosx 1—1+2sin2§

sin —.sin hd sin —
=2 2 2dx— 2dx
2sin? > sin =
2
3sin£—4sin3£
:I P 2 Ix [ sin 3x = 3sin x —4sin’ x]
sin —
2
_ ol X _fl-cosx
_3jdx 4jsm 5dx—3j.dx 4j dx

= 3Idx—2jdx+ 2Icosxdx

:de+2J.cosxdx:x+ZSinx+C=2sinx+x+C

_[ dx
xaxt—1
dx
Let | = | ——
'[xxlx4—l

Put x> =sec= O =sec' x°
= 2xdx=secH.tan0do
_ J-sece tam9

(Hint: Put x* =sec8)

:—jde_—e+c
secdtan @



= %sec_l(xz) +C

Evaluate the following as limit of sums:
2

27. J.(x2 +3)dx
0
Sol. Let [/ :J.j(x2 +3)dx
b—a 2-0

Here, a=0,b=2 and h= =
n n

= h:z:> nh=2= f(x)=(x"+3)
n

Now, J.Oz(xz+3)dx=lhi£%h[f(0)+f(0+h)+f(0+2h)+...+ fl0+(n—Dh}] ...()
v f(0)=3

= fO+h) =h*+3, f(0+2h)=4h> +3=2"1*+3
FI0+(n=Dh]=1n*-2n+Dh+3=(n—-1)"h+3

Form Eq. (i)
J.Oz(xz+3)dx:1hi£%h[3+h2+3+22h2+3+32h2+3+...+(n—1)2h2+3]

:Lingh[3n+h2 P+2°+...+(n-1)7}]

(n-1) (2n—§+1) (n—l+)ﬂ {:znz _ n(n+1)6(2n+1)}

il 3na [Mﬂ

h—0 6

=limh 3n+h2(

h—0

h—0

B 2
=limh 3n+hg(2n3 -’ =2n’ +n)}

313 272 2
=hm[3nh+2nh 30K . h+nh.h }
h—0 6
_an2 2 _ 2
:hm{&%z.s 3.22h+2.h }:m{mm 12h+2h}
h—0 6 h—0 6
:6+E:6+§:é
6 3 3
2
28. J.exdx
0

2
Sol. Let [ :j e dx
0
Here, a=0 and b=2
b—a
n

= nh=2and f(x)=¢e"

o oh=




Now, Iozexdx:lhiir(}h[f(0)+f(0+h)+f(0+2h)+...+ FIO+(n—1)R}]

s I=limA[l+e" +e* +...+e" "]
h—0

hyn nh __
=1imh{%}=nmh[eh lj
h—0 e _1 h—0 e _1

=’ —1=¢"—1
Evaluate the following;
j- dx
e +e”

29.

0

1 dx et
Sol. Letl=| —— :.[ o

Ve’ +e 0l+e
Put ¢* =t

= e'dx=dt

e d e
I= 11+22=[tanltl

=tan'e—tan"'1

R 4
=tan e——
4

30.

/2
Sol. Let I = " tan x dx

0 14+m’tan’ x
sin x

_ J‘ cosx .

0 , sin® x
+m

1 2
COoS™ X
sin x
_ [ COS X dx
“Jo 2 2 -2
cos” x+m”sin” x

cos® x
_Im sin x cos x dx
0

< 2 2 2 dx
1-sin” x+m”sin” x
72 SIn XCOS X
:.[o dx

1—sin® x(1—m?)

Put sin’ x=t¢



31.

Sol.

32,

Sol.

= 2sinxcos xdx=dt
I:ll dt :
2901—t(1—m")

1] L
=—|—log|1—t(1-m*)|.

21 el ( ) 1_m2ilo

1 1 1
=—|—log|1-1+m"]. +log|1].

ol gl |1+m2 gl Il_mz}
1 —log|m*|. ! 2}22. lozgm

20 1-m 2 (m -1
=lo

gmz—

dx

——

1/(x—l (Z—X)

Let I:J.2 dx =_[2 &
PYG=-D2-x) P 2x—x*—2+4x

_q2 dx

=) J-(* —3x+2

)
dx

- 2
sz_z.;H@ +2—ﬂ

fz dx
1

-’ dx
| le_ 3y )
()2 2
=[sin"'(2x—3)]; =sin"' 1-sin"' (1)
T T

=4 sinzzl and sin(—@) = —sin 8
2 2 2

X

1
LetI=J.0 de
X

1+
Put 1+ x> =7
= 2xdx =2tdt



= xdx=tdt
V2 tdt
- I_L —

=[1]> =v2-1

33. Ixsin xcos® xdx
0

Sol. Let] :J.:xsinxcos2 xdx ..(i)
and / :joﬂ(fz'—x) sin(z — x) cos” (& — x)dx

= I = (7~ x)sin xcos’ xdx ...(ii)
On adding Egs. (i) and (ii), we get
21 :j:ﬂsin xcos’xdx

Put cosx=t

= —sinxdx=dt

As x—0, thent—1
and x— 7, thent — —1

_1 t3 !
I=—7Z'I Pdt = I=—ﬂ'{—}
1 3

1

or=-F = p = 2E
3 3

1==
3
1
T dx
34. — = (Hint: let x =sin )
0(1+X2)\/1—X2
Sol Let [ " dx
ol. et [=| —————
O (14 xP)W1=x
Put x=sin @
= dx=cosfdb

As x—0,thend — 0

and x —>l,thent9—>£
2 6

- =I”/6 cos @ 40 :Ime 1 40
- 0 (1+sin”@)cos@ 0 1+sin’@

_ 76 1

B IO cos” @(sec’ @+tan’ )
_ s sec’ @

B L sec’@+tan” @



deo

_ Imé sec’ @
1+ tan’ @+ tan’ @
J-fr/é sec’ @

1+2tan’ 9
Again, put tan@ =t

= sec’0dO=dt
As 8 = 0,thent—0

and&% o , then t—)L

V3
J-l/«/— d[ _ J-l/«/—
1+2¢
13
LU P
2142 1
V2 ],

[

dr

1 2

+1
)

-5 L tan (20"



Integrals

Long Answer Type Questions

x*dx
35. _
'[x4—x2—12
2
Sol. Letl= I—dx
x —x—12
—j dx
—4x* +3x7 —12
:J- x*dx
(- +3(x"—4)
_J~ x*dx
(X* =4)(x* +3)
2
ow,# [let x> =1]
(x"=dH(x"+3)
t A B
= = +
(t=4(+3) t—4 t+3
=t=At+3)+B(t—4)
On comparing the coefficient of t on both sides, we get
A+B=1
=3A-4B=0
= 3(1-B)—-4B=0
= 3-3B-4B=0
= T7B=3
= B—E
7
IfB—i thenA+§:1
7 7
= A= 1—2:i
77
x 4 3
2 2 = 2 + 2
(x"=4)(x +3) T(x —4) 7(x +3)
__I Ix NG
4 1 x—2 31 X
=—.—log|—|+—.—=tan” —+C
7722 Blx+2]" 7 3 3
_llogx;z+£tan_li+c
7 Clx+2| 7 3
2
36, I x“dx

(X* +a>)(x* +b%)



Integrals

Long Answer Type Questions

x*dx
35. _
'[x4—x2—12
2
Sol. Letl= I—dx
x —x—12
—j dx
—4x* +3x7-12
:j x*dx
(- +3(x"—4)
_J- x*dx
(X* =4)(x* +3)
2
ow,# [let x* =1]
(x"=dH(x"+3)
t A B
= = +
(t—=4(E+3) t—4 t+3
=>t=A+3)+B(t—-4)
On comparing the coefficient of t on both sides, we get
A+B=1
= 3A-4B=0
= 3(1-B)—-4B=0
= 3-3B-4B=0
= T7B=3
= B—E
7
IfB—E thenA+§:1
7 7
= A= 1—3:i
7 7
x 4 3
2 2 =5 2 T
(x"=4)(x +3) T(x —4) 7(x +3)
__I Ix YN
4 1 x—2 31 X
=—.—log|——|+=.—=tan"'—=+C
7722 Blx+2]" 7 3 Ne
_llogx__2+£tan_li+c
7 Clx+2| 7 3
2
36, I x“dx

(X* +a>)(x* +b%)



Sol.

37.

Sol.

2

X
Let I = dx
y -[(x2+a2)(x2+b2)
2
X
Now, let x> =t
M vy ap) o

t A B

= = +
(t+a>)t+b*) (t+a*) (t+b)

t=A(t+b*)+B(t+a’)
On comparing the coefficient of t, we get
A+B=1 ..30)
b*’A+a’B=0
= b*(1-B)+a’B=0
= b -b’B+a’B=0
= b’ +(a’ -b)B=0

-b’ b’
= b= a’—b’ :bz—a2

2

FromEq.(i) A+ =1

2 2
b'—a

b —a* -b* _ -a’

= A= V- b -d

b*-a*)! x*+a x*+b?
-a’ 1. . x ? X
=3 e tan —dom—.—tan
(b"=a”) a a b —a b
1 X X
=———|-atan” =+btan™ =
b —a a a
1 40X X
=———| atan 'Z_ptan' =
a - a a
J- X
o 1+sinx
V4 X .
Let I = —dx ...(I)
0 T+sinx
z T—X T T—X ..
and [ =| ———dx= —dx ...(i7)
0 1+sin(z —x) 0 1+sinx

On adding Egs. (i) and (ii), we get



2u=x[" 1.
0 1+sinx

J-fr (1—sin x) dx
0 (14 sin x)(1—sin x)
J-ﬂ (1—sin x)dx

) costx

V4
= 7[_[0 (sec” x —tan x.sec x) dx

V4 V4
= 7[[0 seczxdx—ﬂjo sec x x.tan xdx
= zr[tan x]; — 7[sec x|
_ V3
= 7r[tan x —sec x];

= z[tan 7 —sec 7 —tan 0 —sec 0]
=2l =7[0+1-0+1]

21 =2rx
~I=x
38. J- 2x—1
(x—=D(x+2)(x-3)
Sol. Let [ :.[ Cx—1) Ix
(x=D(x+2)(x-3)
2x—1 A B C

Now, = + +
(x-Dx+2)(x=3) (x-1) (x+2) (x-3)

= 2x—1=A(x+2)(x=3)+B(x—1D(x=3)+C(x—1)(x+2)

Put x =3, then

6-1=C3B-D3B+2)

=5=10C = Czé

Again, put x = 1, then
2-1=A(1+2)(1-3)

= 1=—6A = A:—é

Now, putx = - 2, then
—4-1=B(2-1)(-2-3)

= -5=15B => B=—%

) ]=_l de_lj'
67 x—1 3

CEP MY LS
x+2 29 x-3




z—élogl (x—l)l—%log [(x+2)] +%log [(x=3)|+C

=—log|(x—1) 6 —log|(x+2) |3 +log|(x—3) "> +C

togl Y3 |
_10g|(x—1)1/6(x+2)1/3|+c

tan~" x 1+x+x2
39. Ie — ax
1+ x

2
Sol. Letl= Ie‘anlx(mj dx

1+x7

2
A 1+x X
=je“’“ >+ - |dx
1+x° 1+x
tan~' x

xe
1+x2

dx

= j e dx + J.
I=1+1, .(0)

'x

xe™
1+x°
Put tan”' x=¢=x=tant
1
1+x

dx

Now, I, = I

= dx =dt

2
. I'=|tant .e'dr
/ /i
=tant.e —J.sec2 te'dt+C

=tant.e’ — J. (1+tan’t)e'dt+C [sec* @=1+tan’ 6]

tan' x

dx+C

_ r_ 2
I, =tant.e I(l+x )1+x2

I, =tant.e' — J. ™ “dx+C

1= J‘equdx+tant.e’ —.[emf]xdx+C

=tant.e'+C
=xe™ 4+ C
. -1 X . 2
40. Ism ,/ dx (Hint: Put x=atan” )
a+x
Sol.  Let /= [sin™ |——dx
a+x

Put x=atan’ 8
= dx=2atanOsec’* 6d 0



2
R | :_[sin’1 /ata—nf(za tan @.sec’ 6) dO
a+atan” 6

= 2a_[ sin™ (wj tan @.sec” 840
sec @

= 2a_[ sin”' (sin @) tan 8.sec> 6 d6
= 2aItI9.tan fsec’ 0dO

un

= 2a{e.jtane.sec2 GdQ—I(%ﬁ.Itan&seCZ 9d¢9jd9}

Put tan@d =t
= secH.tan8.dO =dt

:>Itan056029d9=Itdt

2 2
:2a[9.tan H_J-tan gdﬂ}
2

2
= aftan’ e—aj(se& 0-1)dé

=ab.tan’ @—atan @ +ab+C

X 4 |x _ /x
=a —tanl\/:+tan1 —|+C
a a a

V1+cosx

5
(1—cos)?

712 J1+cosx

5/2

41.

W N |y

Sol. Let I = L/3 (1—cos)

72 J1+cosx d
= X

3 (1-cos )c)2 N1+cosx

zl2 1 dx 2 ] dr
713 (1—cos” x) 73 gin* x

72
2 12
=], cosecxdx=[-cot X175
/2

——{cotz—cotz}——[O—i} L
2 3 NERIIRVE]
Alternate Method
1/2
2coszf
72 NJ1+cosx /2 2
et 1= [P Reos (el 2)

5 502
13 (1—cos x)*? 713 (2 X
s —
2

Il
+



42.
Sol.

N | =

- COS
zl2 2 _ 1 ¢n2

el

4J_I ;(;j x 4m3m

)

| =

. X
Put sin—=¢
2
x 1
= cos—.—dx=dt
22
X
= cos—dx=2dt
2
As x—>£, thent—>l
3 2
and x—)%, z‘henz‘—>L

V2

2 pEdr 1{ 5 Tﬁ
—5+1 1/2

4 F 0

:——(4 16) =1

/_\\
;/
Ooll\) /_\
;/

Ie cos’ xdx

Let I = J. cos * xdx

1

=cos’ xJ. e dx— I [% cos’ xj e’”dxj dx

—3x 6—3)(
- J. (=3cos” x)sin x.

dx

; e
=cos’ X.

1 3 -3 2 . -3
z—gcos xe '”—Icos xsin xe dx

1 33 . . -3
:—gcos‘ xe ‘X—I(1—31n2x)51nxe dx

sin® xedx
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—3x e—3x
—J.3sin2 XCOS X.

1 Zax ) 3y
=—§cos3 xe™ —jsmxe 3 dx+j

dx

| R e
:—gcos xe™ Ismxe *dx +sin’ x.

1 _ _
:—gcos3xe Ismxe Tdx — gsm xe +I(l—coszx)cosxe3xdx



43.
Sol.

1 3.3 . -3 | -3 3.3
I:—gcos xe X—jsmxe x—gsm xe "+ |cosxe de—J.cos xe dx
I I

—3x —3x —3x
. . e e _

21 = [cos® x+sin’ x]—{sm X. 3 —jcos X. dx}+'|.cos xedx
o 1 1

21 _ [ 3 + .3 . —3x —3x —3x

= cos” x+sin x]+§smx.e —5 cosx.e “dx+|cosxe dx

o 1 2

21 = [cos® x +sin’ x]+§sin xe +§Jcosxe’3xdx

Now, let [, = jcosxe'“dx
1 1

e

—3x

e
-3

dx

I, =cosx.

;—jeﬂmx)

I :
I, =—cosx.e ™" ——Ismx.e M dx
3 3

-3

—3x —3x
e e
- I CoS X. dx}

1 I U
=——cosx.e " ——|sinx.
3 3

= —l cosx.e " +lsin x.e” —lJ.cos x.e > dx
3 9 9

1 1 1. _
I +—1 =——¢.cosx+—sinx.e™"
9 3 9
(10) _3x 1 . —3x
— |, =——¢".cosx+—sinx.e
9 3 9
I, = 33 05 cos x b e sin x
10 0

2] = _le‘“[sin3 x+cos’ x] +lsin x.e* —ie‘”.cos x+ie_3‘.sin x+C
3 3 10 10

- I:—lez_“[sin3)c+cos3 x]+£e"3x.sinx—ie_3x.cosx+C
6 30 10

{.'sm 3x=3sinx—4sin” x

and cos3x =4cos® x—3cos x
—3x -3x

=£ [sin3x—cos3x]+
24

[sinx—3cosx]+C

I\/ tan xdx (Hint: Puttanx=1")
Let I = I\/tan xdx

Put tan x =1* = sec’ xdx =2t dt

2t 1
s =t dr=2 dt
j sec? x '[ 1+




=J-(t2+1)+(t2—l)dt
A+t
J(r +D I(r -0

1417 1+1¢*

t

and v:t+%:>dv—(l—ti2jdt

:j du +I dv
u2+(\/§)2 2 (\/_)2
1 w1 =2
=—=tan  —=+ log
NN RN il P,
1t _1[tanx—lj 1 o tanx—\/2tanx+1|
2

+C

=—=tan g
V2 V2tan x V2 tanx+x/2tanx+1‘
V2
2 dx
44. - (Hint: Divide Numerator and Denominator by cos4x)
( 2 2 2 2 2
o (a”cos” x+b”sin” x)
12 dx
Sol. LetI=[

2 2 2 .2 2
0 (a”cos” x+b"sin” x)
Divide numerator and denominator by cos*x, we get
zn sec’ xdx

0 (a*+Db*tan’ x)*

:J-m (1+tan” x)sec® xdx
0 (a* +b” tan” x)*
Put tanx =1
= sec’ xdx =dt
As x>0, thent— 0
2
and x—)z, then t —oo I:I %
2 O (a"+bt7)
1+1

Now, m [let tz =u]



I+u _ A N B
(@* +b*u)  (a*+b*u) (a*+b*u)
= l+u=A(a"+b’u)+B
On comparing the coefficient of x and constant term on both sides, we get
a’A+B=1 ..(i)
and b*A=1 ...(ii)

Now, ?+B:l

a b -d

f— le—?: b2
e (1+t2)
0 (a2+b2t2)2
_ = dr +b2—a2 “ dt
P p B Io (@ +b*t*)’
1 = dt b —a* ¢ dt
J Iy

+
2 2 2, 12,22
bz(zz"'tzj b (a+bt")

1 (] v -d*(x 1
:—3 tan — ‘|'—2 T3,
ab a)l, b 4 ab

2 2
= L3[tan‘1 co—tan™' 0]+£.b3—?
ab 4 (a'b’)

=7l

T xb-d

= +=.
2ab’ 4 (a’b?)
2a° +b* —d* n( a*+b*
= —— |=—| —
4a°b’ 4\ a’b’

1
45, j xlog (1+2x)dx
0

Sol. 1= J: xlog(1+2x)dx

x° : 1 x*
=lloge(1+2x)— | — 2.—dx
{ e ) 2 l) J.1+2x 2

2

1, | X
=—[x"log(1+2x)], —
g1 g+ 29l I1+2x



l(2x+1—1)
12 N
0 2x+1)

~Liogz—L 1y +lj1dx—lj' L i
2 22 430 g b1 2x

1 11 1
= ~log3——+—[x], ——[log | (1+2x)[1!
5083 4[X]0 8[ gl d+2x)1],

N | =
&

1 1 1 1
=—log3——+———[log3—1logl
51083=7+7 8[ g g1]

1 1
=—log3——log3
2 87Tk

3
=—log3
3 g

46. leog sin x dx
0

Sol.  Let/ :Ileog sinxdx ...(I)
I= jo” (77— x)logsin(7 — x)dx
= ["(z—x)logsinxdx .(ii)

2=x jo”log sin xdx ...(iii)

/2 2a a
21:27:[0 log sin x dx [ jo f(x)zzjo f(x)dx}
/2
IZ?Z'L logsin xdx ...(iv)

Now, I=rx jo’”zlog sin(z /2= x)dx ..(v)
On adding Egs. (iv) and (v), we get
21 = EI:/Z (logsin x +logcos x)dx

/2
21 = 7Z'IO log sin xcos x dx
- mzzl 2sin xcos x
B J.o 08 2
/2 .
21 :7[_[0 (logsin2x—log2)dx

dx



47.

Sol.

21 = ﬂjmlog sin 2xdx—7z'J.mlog2dx
0 0

Put2x= t:dx:%dt

As x = 0,thent — 0

4
andx—>5,thent -7

2
T (7 . T
RS 213_[0 logsmtdt—710g2

Ter z’
= 21_5,[0 10gs1nxdx—710g2

2

::21:1—%;mg2LﬁnnEqaﬁn

z’ T’ 1
wI=—""log2=""log| =
) 8T g(zj

e n |y

log (sin x+cos x) dx

&N

Let I = J:mllog (sin x+cos x)dx ...(I)

I:Im log < sin T2 xltrcos| Z-Z—x lax
-7l 4 4 4 4

:jfﬁgog{mn(—x)+cosc<o}dx

and I=[¢Abg®o&x—ﬁnxﬂh.”aﬂ
From Egs. (i) and (ii),
21 = J‘jMM logcos2xdx

21 =" logcos 2xdx ...

[ e[ it 0= 0]

Put2x=t = dx:%

As x> 0,thent —0

T T
and x > —,then t - —
4 2

=1 dr (i
_E-[O ogcostdt ...(iv)



