Chapter

4

GROUP (A)-HOME WORK PROBLEMS

1) j(x4+3x2 —2x—5003x+7ex)

Ans. lLetl= I(x4 +3x2 2%~ 5cosx + 7eX)

5 3 2
:X—+3i—2i—5(sinx)+7eX +c
) 3 2
X3

=7 +x° —x%2 _5sinx+7eX +¢

2) I£X7—5X4+ %—%de

X

7 4, 4 3
= ||x"-5%x"+ ——-——|dx
Ans. Let, I J.[ D) \/;j

bie
8 5
=X——5i+4[—lj—3x2x/§+c
8 S X
8
X x5 —i—6x/§+c
8 X

4(5+4x)% - 2sin (3 - 2x)

dx
3) I +5cos ec? (3 — gj

4(5+4x)% - 2sin (3 - 2x)

dx
I +5cos ec? (3 — gj

Ans. Let,I=

_4(5+4x)° 1 _2(-cos(3-2x))

- 3 4 -2

(5+4x)°>

=——cos(3—2x)+2500t(3—§j+c
3 S

+

INTEGRATION

4) f(x)=4x3-2x+1

Ans. We know,

f(x) = ['(x) dx

=J(4x3—2x+1)dx

4x*  2x?

=—-"_+x+c

4 2
f(x)=x*-x2+x+c ... (i)
fx)=2*-2*+2+c
17=16-84+2+c  [f(2)=17]
f(x)=x*-x>+x+3 [ from i]

GROUP (B)-HOME WORK PROBLEMS

6x -8
d
1) J‘2x—1 X
6x -8
Ans. Let,[ = jzx_ldx
Here,
6X_8:2x—156x—83
2x -1
6x-3
-+
-5

6x —8 3 5

2x—1: 2x -1
6x -8
SC)’I=-[2><—1C1X
=.[(3— 5 jdx
2x -1
=3j1.dx—§j 2 ax
22x -1

=3X—glog|2x—1|+c

2 _
2) 3x“ +4x -2
x—-1
3X2+4X—2
Ans. Here, ——— —
x-1

Integration
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3x+7 3x 21
:>X—13X2+4X—2 ?"'T
3x2-3x :>2x—3)3x2+6x—2
-+
7x -2 3X2—9?X
7x-7 N
- + 21x_2
+5 2
21x 63
2 3 -2 +4
Let, I = j%d}( ﬁ
4
= ‘[(3x+7+ijdx
x-1 5
a2 Let, I = j3X2+6’;_2d
=——+7x+5log|x—-1|+c¢ x=
55
IS—X+2 4 lax
3) 8x2 +10x -2 =)l 2 4 2x-3
2x +1
2
8x“ +10x -2 3 21 55 2
o ToVAT A = —|xdx +—|1.dx+—
Ans. Here, —— ZIX X 4_[ X 8 dox_3 X
2
4x +3 =%+%+%log|2x—3|+c
:>2x+1j8x2+10x—2
8x2+4x 3 9
- - 5 3x° +7x°+7x+1
6x -2 3x+4
6x+3 3x3 +7x2 + Tx +1
_ Ans. Here, X X X
-5 3x+4
2 _
Let, I = dex x2 +3X—E
2x +1 3
5 :>3x+4>3x3+7x2+7x+1
- (|4 -
-[( x+3 2x+1jdX 3x3 +4x?
=4J.de+3J.1.dx—gJ‘2 2 . 3X2+7X+1
X +
3x2 +12x
2 — —
4x 5
=T+3X—§log|2x+1|+c —B5x+1
_5x_20
9 + o+
4) 3x2+6>;—2 ﬁ
x= 3
3x2 +6x -2
Ans. Here,ﬁ
X = 3 2
Let, I = J-3x +7x +7x+1dX
3x+4
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23
—J. x2 +3X——+ 3
3 3x+4

3 3x2 5 23, 3

X p2E Pk
3 2 3 6 '3x+4
3

2
=X—+3i—§x+§10g|3x+4|+c
3 2 3 6

3x-1
X+5

6)

3x-1
+5

Ans. Here,

3
=>x+5)3x-1

3x+15
-16
Let, [ = I d

- j(s - lesjdx

1dx

= 3[1.dx 16j
=3x—1610g|x+5|+c

GROUP (C)-HOME WORK PROBLEMS

1) I=J(cos 3x+4sinx-2 sin2x) dx
Ans. =Icos 3xdx + 4 J'sinx dx-2x
J-l — cos 2x
2

= Icos 3xdx + 4J' sin xdx — Il. dx +J' cos 2x dx

B sin 3x 4 N sin 2x
= 3 -4 cosx—X 5

2) Isin 8x cos 4x dx

Ans. = IQ sin 8x cos 4x dx

1
2

1
= 5 Isin 12x + sin 4x dx

3)

Ans.

4)

Ans.

S)

Ans.

6)

Ans.

7)

Ans.

cos 12x cos 4x
24 8

Isin 3x X sin 2x dx

IQ sin 3x sin 2x dx

N |~

= — Icosx—cos 5x

sin X sin 5x

“T2 10 T°

Icos 7x cos 5x dx

= — IQcos7x0035x dx
_l 12x + 2
=5 Icos X + cos 2x dx

sin 12x sin 2x
+ +
24 4

JcosQ X xsin?x dx

J(Q sin X cos x)2 dx

N N

J sin? 2x dx

1 —cos 4x
=

< - sin 4x .
2 c

J (tan x — cot x)2

N

@ |~

= J(tanQ x + cot? x—2)dx
= J(seczx— 1 + cosec?®x — 1 — 2)dx

= JsecQX dx + Jcoseczx dx - J4 dx

=tanx-cotx—-4x +c

[ (tan 2x + cot 2x)° dx

= J(tanz 2x + cot? 2x + 2) dx

JsecQ 2x — 1 + cosec? 2x—-1+2

tan 2x cot 2x
= — + C
2 2

Integration
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sin X + cosec x et ain2
8) I : dx sinx + sin“x
an x =/ 4x
cos? x
. 1
sin x +
Ans. = __sin x dx =J(secxtanx + tan? X) dx
sinx
Ccos X =Itanxsecxdx+jsecQde—Ildx
(sin2x+1) =secxttanx-x+c¢
= J—Q cos x dx
sin“ x
12) J.{cos_1 (sin x) + tan~! (cot X)} dx
cosec X
= _[(1 + —j cos x dx
sin x

Icos dx + Icosec x cot X dx

=gsin X —cosecxX + ¢

eXcosx - 4" tanx
9) j dX
4% cos x

J‘(ij dx — Isecxtanxdx

Ans.

= ——————————— —secx+c
4% (1 - log4)

10) dx

jex sin x + 3* cot x

3% sin x

X
Ans. I(gj dx +Icot X cosec X dx

eX

= —————— —cosecx+cC
3% (1 -log 3)

11) J- tanx dx
sec X —tan x

sin X
Ans. = I—
1-sinx

(I + sin x) sin x
=_[ 5 dx
1 -sin® x

sin x + sin2 X
= _[— 5 dx
1 -sin“ x

Integration

Jeont o (2] eam [an(3 - o

:I(g_ﬁg_xjdx
=[(n-2x)dx
= [rdx - [2x dx

=x-x%?+c
-1 . -1
13) J{cos (sinx)+tan™ (cot x)} dx

Same as Q-12

GROUP (D)-HOME WORK PROBLEMS

1 J- sin x
) 2 + cos x

Ans. Let f(x)=2+cosx
f (x) =-sin x

J- -sin x

2 + cos X

fx)
=-1 J.% dx

=—log |f(x)| +c
=-log |2+ cosx]| +cC

cos X
2) J‘5+sinx
Ans. Let f(x)=5+sinx
f (x) =cos x
cos X
J‘5+sinx
=log |5 +sinx| +c

3 | S S—
) secx + tan x
Ccos X
Ans. = _[—
1 +sinx
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Let f(x)=1+sinx
f (x) =cosx

J~ cos X
1+ sin x
=log |1+sinx]| +c

J- sin X cos X

4) 2

5 sin x+20052x

Ans. Let f(x) =5 sin’*x + 2 cos®x
f (x) = 10 sinx cosx — 4 sinx cosx
= 6 sinx cosx

2

X+ 2 cos” x

1J- 6 sin X cos X
6 2

5 sin

1
% log|5 sin?x + 2 cosx| + ¢
J' sin 2x

5 > at
) 3+231n2x

Ans. Let f(x) =3+ 2 sin*x
f (x) = 4 sinx cosx = 2 sin2x

J- 2 sin 2x

2

1
2 "3+2sin® x

N |+~

log|3 + 2 sin?x| + ¢

6 | !

X + x log x

Ans. = [—————
ns- x (1 + log x)

Let f(x) = 1+ logx

M|

f(x) =

S S
x (1 + log x)
=log |1 +logx| +¢

eX
7 [——dx
2+5¢¥
Ans. Let f(x) =2+ Se*
f (x) = 5ex

j 5e*

——dx
2 +5¢e*

1
5

1
glog|2+SeX| +c

8)

Ans.

9)

Ans.

eX +e*®

.[ex _eX
Let f (x) = e*—e™
f(x)=e+e™

dx

X —=X
e” t+e

I=.[ X —X
e —-¢€

=log |e*—e*| +c

J- 1+ tan2x

3+4tan x

sec? x
J‘3 + 4 tan x
Let f(x) =3 +4 tanx
f (x) = 4 sec’x

1I 4 sec? x

I=_ -
473 +4tanx

1
Zlog |3 +4 tanx| + ¢

GROUP (E)-HOME WORK PROBLEMS

1)

Ans.

2)

Ans.

dx

J-7 sin x + 24 cos x

3 cosx+4sinx

Let 7 sinx + 24 cosx

= A [3 cosx + 4 sinx]| + B [- 3 sinx + 4 cosX]

= (4A - 3B) sinx + (3A + 4B) cosx

4A-3B=7and 3A+4B =24

on solving, we get,

A=4,B=3

7 sinx + 24 cosx = 4 (3 cosx + 4 sinx) +
3(4 cosx — 3 sinx)

dX+

I4(3005x+4sinx)
= (3 cos x + 4 sin x)

I3(4cosx—351nx)dx
(3 cos x + 4 sin x)

4 cos x—3sinx

=I4dx+3 J‘3<:osx+4sinx

Let f(x) = 4 sinx + 3 cosx
f' (x) =4 cosx — 3 sinx
[=4x + 3log |3 cosx + 4 sinx| + ¢

I 8 sin x + cos x

2 sin x — 3 cos X

Let 8 sinx + cosx

= A[2 sinx — 3 cosx]| + B[2 cosx + 3 sinx]
= (2A + 3B) sinx + (- 3A + 2B) cosx

2A +3B =8

-3A+2B=1

On solving, we get,

Integration
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On solving, we get,
A=1,B=2 -2 I2dx—f£dx
Nr. = (2 sinx — 3 cosx) + 2 (2 cosx + 3 sinx) 3 —4e7X
Izj-ldx+2j-200sx+3sinx Let 3 — 4e*=f (x)
2 sin x -3 cos x f(x)=
=x + 2 log |2 sinx — 3 cosx| +c¢C x
a2
2 cosx+3sinx 3-4e
3 [—
6 sin x — 4 cos x 1
d =—2{2X—§log|3—4e_x|}+c
Ans. Nr.=A[Dr.]+B {— (Dr.)}
dx
2 cosx + 3 sinx = A [6 sinx — 4 cosx| + B [6 3625 4 5
cosx + 4 sinx]| 6) Jde
6A + 4B =3 4e™ =5
—4A +6B =2 d
on solving we get, Ans.Let 3e*+ 5=A (4e*-5) + B d—X(4eQ"— 5)
_S _6 = A(4e> - 5) + B (8e2)
A= 26andB 13 =4Ae>* -5 A + 8 Be*
S 6 3e + 5 = (4A + 8B)e? - 5A
2 cosx + 3 sinx= ~— (6 sinx—4 cosx) + —5 (6
26 13 —5A = 5
cosx + 4 sinx) =_1
5 6 [6cosx+4sinx and 4A+ 8 B =3
=] e dx+ | o2 x ~4+8B=3
26 13 Sin X — COS X SB=7 B=7/8
5 So,
= ——x+ 7 log |6 sinx—4 cosx| +c
26 13
~1(4e%* - )+7(862X)
I 8
= 2x dx
X 4e S
4) I4e 25 dx
2e* -5
7. 8%
x =_ —|——d
Ans. Let,I=J‘4eX 10 _ 1(5 dx J.1'le+8-[462><_5 *
2e” -5 2e” -5
IQd I 15 4 =—x+§log‘4e2x—5‘+c
= X — | —— dx
2e* -5 X
—d
15e* 5e % 7) J1+tanx x
=2x — I—dx=2x—3 JA—_X dx
5 % 2 -5e 1
=2x-31log |2-5e*| + ¢ Ans. I=I1+tanx dx
20 - 12¢* j smx
5) J‘T dx T cosx
3e -4
( 10) :J.cosioi}s(inxdx
] _
Ans. —QJ‘& ——2_[
1 2cos X
Ly Zeosx g
27 cosx +sinx
2 . .
= - cos X +sinXx)+(cos x —sinx
——QISeX_4 s ox 4 |dx =1I(( )+ ( ) 4y

Integration

(cos x +sinx)
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_1 J-L dX+I(C_OSX_SinX)dx
2 (sinx + cos x)

=%[x+log|sinx+cosx|] +c

1
—d
8) J1+cotx x

Ans. [ = J L

1+ cotx
_I cosx
smx
sinx
Y LS -
sinXx + cos X

1 2sinx
Jlp_2sinx g
sinx + cos x

(sinx + cos x) + (sinx — cos x))

__.[ x
(sinx + cos x)

Dldx Jcosx smx)dX
(sinx + cos x)

:%[x—log|sinx+cos x|]+c

2e* +3
9 ——dx
) J.2eX -3
2e* +3
Ans. =J. ——dx
2e” -3

] (2eX—3)+(6)dX
I (QeX—S)

=J.l.dx+.[2e

6e >
—X+I? dx

—X

3e
=X+2|—— dx
'.‘2—3e_X

=x+210g‘2—36X

GROUP (F)-HOME WORK PROBLEMS

J‘ cos 4x dx

1) sin2x

dx

cos 4x
Ans. | =J

sin2x

_0gin2
=J-1 2sin 2de

sin2x

= Icos ec2x dx — QJ' sin2x dx

1 2(-cos2x)
- """ c
2 2

—_

—10g|tan x| +cos2x+c

JSiﬁdx

2) sin 2x

sinx
Ans. 1= '[ - dx
sin2x

I sin X
2sin X cos X

l sin x dx
5]

élog|sec X +tanx|+c

Integration
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cos (x + a) cos (x + 2a)
Bt Gl A B et vl it
3) .‘- COS X 8) Icos (x—2a)
Ans. - J-cosxcosa—smxsma dx A =ICOS (x —2a +4a)
cos x : cos (x — 2a)
=cosa.|‘1dx—sina_[tanxdx =
=xcosa-sina-log |secx| +c J-cos (x — 2a) cos 4a - sin(x — 2a) sin 4a dx
cos (x — 2a)
sin (x + a
4) j# dx =cos 4a [1dx-sin 4a [tan (x - 2a) dx
coSs X
) . =X cos 4a - sin4a log |sec(x—2a)| +c¢
sin X cos a + cos x sin a
Ans. = I sin x dx
° Isin (x + 2a)
= coS aIldx+sinaJcotde ) sin (x + a)
= x cosa + sina - log |sinx| + ¢ .
A _J-s1n(x+a+a)
ns-. sin (x + a)
5 J'COS (x+a) dx
) sin x =J-sin(x+a)cosa+cos(x+a)sina dx
. . sin (x + a)
Ans. = J-cosxcos a-sinxsina
sin X =cosa Il dx + sin a Icot(x+a) dx
=cos a Icotxdx—sinajl dx =x cosa + sinalog |sin (x+a)| + ¢
=cosalog |[sinx| —-xsina+c
10 J- cos X
ISin (x + a) dx " ) cos (x +2a)
6 T e
) sin (x - a) A J-cos (x + 2a - 2a)
ns. =
sin (x - a + 2a) cos (x + 2a)
Ans. = I— dx
sin (x - a) _ J-cos (x + 2a) cos 2a +sin (x + 2a) sin2a
B Isin (x —a) cos 2a + sin 2a cos (x — a) dx cos (x + 2a)
sin (x - a) = cos 2a Il dx + sin 2a Itan (x + 2a) dx
= cos 2a Il dx + sin 2a J'cot (x—a)dx =x cos 2a + sin 2alog |sec (x + 2a)| + ¢
=X cos 2a + sin2a log |sin(x—a)|+c
11) J;dx
7) J‘COS (X + a) dx SIn X + CoOS X
cos (x - b) 1
= | —dx
Ans. Let, I Jsinx +cos X
J.cos (x-b)+(a+b))
Ans. = cos (x—b) :LJ - 1 - dx
. . \/5 ——sinx+—=cos x
_J-cos(X—b)cos(a+b)—s1n(x—b)s1n(a+b) dx J2 J2
- cos (x— D)
1
=cos (a+ b) _[1 dx - sin (a + b) Itan (x-b)dx _\/5-[ cos " sinx + sin” cos x dx
=x cos(a + b) —sin(a + b) log |sec (x—b)| + ¢ 4 4
-2 ——ax
. T
sin| x+~—
<)
Integration
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T
=42 += | dx
\/_Icosec(x 4)
tan(£+£j
2 8
1

dx
12) J.sinx+ 3 cosx

+cC

:\/Elog

1
Ans. Let, = _[ 3 dx
sinx ++/3 cos x

1 1
_2I1 V3 o

—sinx+—cos x
2 2

1 1
ZEI —

=ljcosec(x+£)dx
2 3
1 (x Jrj
=—log|tan| —+— |+ ¢
2 2 6
1
dx
13) -[3sinx—4cosx
1
= d
Ans. Let, I -[3sinx—4cosx *
_lJ' dx
543 -4

—sinx—cos x
5 5

Let, > - d 4
e,s—cosaan 5—s1na

a=tan'(4/3)
So,

1 1
1= : : dx
57 cos asin x - sina cos x
1
57sin(x - a)

dx

1
=gjcos ec(x—a)dx

dx

:llog tan(x_a) +c
5 2

-1
-t 4/3
:élog tan[)C an_(4/ )]

+c
2

1

14) ICOS(X—a)Sin(X—b) o
Ans. Let, = J‘cos (X—a)ISil’l(X -b) o
_ 1 J cos(b-a)
cos(b—a)” cos(x —a)sin(x - b)
1 cos[(x-a)—(x-b)] <
- cos(b—a)'[ cos(x —a)sin(x-b) ‘
-
cos(b-a)

J.(cos (x—a)cos(x —b)+sin(x —a)sin(x - b))
cos(x—a)sin(x —-b)

dx

:mUcot(x—b)derItan(x—a)dx]
:m[loghin(x—b)|+log|sec(x—a)|]+c
:m[log|sin(x—b)|—log|cos(x—a)u+c
_ 1 o |s1n(x—b)| .

cos(b—a)1 g|COS(X—a)|+

GROUP (G)-HOME WORK PROBLEMS

1
— dx
1) J.9X2+6X+5

Ans. =

Integration
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11 x+ ) -] 12 7 &
=9 ? *tan™ 2 +c x-3) -4
3 3
1 3x+1 = . lo X_3)_4|+C
=gtan*1 5 +c 2(4) g|(X 3)+4|
1 xX—-17
1 =
dx = log tc
2) ‘[x2+x+1 8 x+1
1
1 — d
5 [ x
Ans. =",2 .1 4 1 3xT Fx o+ 2
4 4
—lj‘ 1 dx
1 Ans. =3 2. x_ 2
2 2 3 3
SHEE
XTo) Tl 1
=lj2 x 1 1 2%
3 X+t -+ = -—+=
3 36 36 3
1 RS
== 1 1
\/g 'tan +c — dX
E) > =3I(X+1f 23
6 36
-2t ‘1(2’”1} 1 1
V3 V3 e =§J. 2 5 dx
(x+ ) %@3]
S
—— dx
3) J.4—2X—X2 1
1 1 X+j
1 —x 6
Ans. =—5Im dx =3 V23 tan' o3 +c
6 6
1
=_ dx
ij2+2x+1—5 2 (6x+1
= — tan’! +c
1 23 V23
= _5 5 dx
e+ 1% - (V5) 1
6 — - dx
1 ) J.5x2—6x—8
=+5J = 5 dx .
5)° - (x+ 1)
( ) Ans. =éjx2_6x_8_9 idx
Sx_ L | J5 +x+ 1 5 5 25 25
= OX—= —_— +
25 85 -x-1] © 1
) J. 5 5 dx
V5. W5+ x+1 == _3) A2
=—1Ilog|———|+c¢ 5 X
2 J5-x-1 5 25
1 1 1
4 — dx == dx
) J‘X2—6X—7 SJ.(X_SJQ_(,?)Q
) 5) s
Ans. =_[ 5 dx
X“ -6x+9-16
Integration
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I
Ul
X
N
X
—_
o
0)]
w
\]
+
(e}

]

|
o

o
N
+

)

5x-10

“14 98 5xra| tC

14

Integration
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GROUP (H)-HOME WORK PROBLEMS

1)

Ans.

2)

Ans.

Integration

[Bx% +4x -3/ (3x +2) dx
Let (3x2+4x-3) =t

diff. w.r.t x.
(6x +4) dx =dt
2(3x+2)dx=dt
3x+2)d _dt
Bx+2)dx= 5
jt3/4g
2
_ L [t3/%at
2
1 a
=5 7 +*c
4

dx
I \/sins xsin(x + o)

=

sin® xsin(x + a)

dx

\/sin3 x(sinxcosa + cosxsina)

dx

\/sin4 XCcos o+ sin3 X Ccos Xsino

dx

B \/sin4 x(cos o+ cotxsina)

cos eczx dx

‘[x/cosour cotxsina

putcos a+sinxcosa=t
— cosec? x sin adx = dt
cosec?x dx =-dt/ sinx
So,

XQ\/E-FC

__1 [ -
~ sina’ .t sina

2 -
=——= Jcosa+cosxsina + ¢
sino

3)

Ans.

4)

Ans.

S)

Ans.

J‘ 8602 X

9 -5tan’ x
Put tanx =t
sec?x dx =dt

dx

——+t

—lx lo
_5 3 g

5

|3+\/_t|
B EECT

|3+«/_tanx|
|3 ftanx|

J(l + cot’ x) cosec 2x dx

Letcotx =1t
—cosec?xdx =dt

fa + %) (at)
=- 1.dt-[t®at
t4

=—t-— +c
4

cotx
=-cotx —— +c¢c
4

1
‘[(Stanx + 1)cos? x dx
=J- sec? x
3tanx + 1
Lettanx=1t
sec? xdx =dt

dt 1 3t+1
I _ log| |+

3t+1 3

1
glog [3tanx + 1| +c

+C
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3 . -
6) ‘[(1 - sinx) cos xdx (sin”! x)?
10) ,[ 5 dx
Ans. Letsinx =t 1-x
cos xdx =dt Ans. Letsinlx=t
fa - 0% at 1
-y o
=4 ¢ I=J‘t2 dt
-1 . 3
=:(1—smx)4+c =%+c
. 1.3
7 jex_e_x N =(s1113x) fe
eX+e*
Ans. lete* +e*=t )
(e*—e™) dx =dt tan™ 2x
1) [ dx
G 1+4x
g OBIHTC Ans. Lettan!2x=t
=log |eX*+e*| + ¢ 1
5 (2)dx=dt
|+ ax2 @D dx
e*(l + x)
T el 1 dt
+ =
8) sinz(x e*) dx 1+ 4x2 dx = 2
Letxe*=t .. (x.e*+e¥)dx=dt dt
e¥(1 +x)dx =dt = [etx==
( d) 1=fe'x
t
I= t
J.sith =e—+c
Jcoseczt dt
-1
= _cott +c ~ etan 2x
= +c
= —cot (xe¥) + ¢ 2
(3-2log X)5 /2 GROUP (I)-HOME WORK PROBLEMS
9 [SEEax
X
Ans. Let (3-2logx) =t J‘ A7 4k
1 2x? -3
2 X -
—-— dx=dt
X J- 4x dx
Ans. =
1 dt ns Tox2 o3
— dx=- >
X j 4x d j 7 dx
= |— + | X+
(< [1572 (_ﬂj ox2 -3 FT o2 3 c
2
J- 1
-1 .5/ X 7 2
=— |t dt - dx . — 2 3
2 | I2x23 T - 2]
B (712
-5 T +c i < V3
2 X\/§ J2
=log |2x?>-3| + 99 V° log J3| +c
7/2 . V3
=—(3—217ogx) ‘e 2 x+ 2

Integration
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So,
=log‘2x2—3‘+ |\/_X 3| < 1
x“+1 x“+1
x—-1
dx
2) x2 +3 d+J212dX
17 +x
X 1
Ans. = - dx 9
x* +3 IXQ +3 =% %10g‘x2+1‘+tan_1x+c
1 2x
I=—= 3 _
QJ.X +3 J.2+(\/—) 6) IX2X+1
Xx“ -4
1 X Ans. Here
- 2 _ — — )
2log|x + 3] \/»tan [\/gj+c
X
3 X2—4)X3+0X2—X+1
x -4 _
3) I 2 dx §3 +4x
1-x
4 3x+1
X
Ans. I=_[ 2 dx —_[ dx
1-x 1 %% —x+1 (3x+1)
So, 3 =X+ 5
_ﬁ J‘ —2X dX 4J‘ 1 dx X -4 xX“ -4
= 5 - 1?2 —x2
2 1- ( 3x+1
So I_J. X+— 2 d
-3 2 1 1+x X -
-5 o =¥ 5 tog [ e x
J.xdx+.[ dx+j d
2 2 2
-4 2
=—10g‘1—x2‘—210g +c )
—x .[ 5 2dx
X 2
2
2 =X—+§10 ‘x2—4‘+ L log X~ %]+ ¢
4 X172 4y 2 2% 2(2) Blx+2
) 2
x“ +1
2
X 3 -2
Ans. _J.]_ dx -2 -[TIQ dx = ?+§10g‘ 4‘ —log <40 +C
2 a2 GROUP (J)-HOME WORK PROBLEMS
=x—(1)tan 1 +cC
=X - 2 tan_l (X) +C 1) ‘[Sll’lsx dX
(2 .
(x3 + 1) Ans. = Jsm X sinx dx
5) - dx
x2 +1 = J(l—cosgx)sinxdx
Ans. Here, Let cos t
x —-sinx dx =dt
X2+1>X3+0X2+0X+1 I=—I(1—t2)dt
3
z = =—j1.dt+jt2dt
-x+1
t3
x3 +1 . (-x+1) =_t+? te
o, =x
x2 +1 x% +1

Integration
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cos® x
= —Ccosx + c
3
2) Icos3x dx
_ 2
Ans. = Jcos X cosx dx

= J(l — sin? x)cosxdx

Let sinx =t
cosxdx =dt

1= [(1-t%)dt
=j1.dt—jt2dt

t3

sin”x

= sinx —

3) I= _[ sin*x dx

Ans. = I(sinzx)z dx

2
1- 2
_ J-( 020s xj dx

1 - 2cos2x + 00522x

=j dx
4

1 Il 2 cos2 +1+COS4Xd
= = _ 5 + — 2

4 2 X
_1I2—40052x+1+cos4x
4 2
_ 1 4 4x)d
=3 I(S— cos 2x + cos 4x)dx
8 Asinx 1
—8x—8 5 30 sin4x + c

3x sin2x sin4x

8 4 32

4) I= Jcot4x dx

Ans. = J cot?x - cot?x dx

2

= J(cosec X — l)cot2x - dx

2

= Jcos ec?x cot? x — Icot2x dx

S)

6)

Ans.

7)

Ans.

8)

Ans.

2

=J(cosec b4 cot2x) dX—ICOSCCQX dx + Il dx

Let t=cot x
—cosec?x dx = dt

1=j-t2 dt—J.—dt +j1dx
3

-t
= —+t+x+c
3

cot3 X

+cotx+x+cC
Same as Q-4

tan®x dx
]
- J.tan2x - tanx dx = J(secQ X — l)tanx dx

= IsecQX tanx dx —J.tanx dx

Let tanx =t
sec?x dx =dt

1= jtdt—jtanxdx

= t——log|secx|+c
2

_ tan2 X

2

—log |sec x| +c

sectx dx
]
- Jsec2x . sec?x dx = Jsech(l +tan? x)dx

= Jseczx dx +Jse02x tan®x dx

puttanx =t
sec?x dx = dt
I= Jseczx dx + thdt

3
=tanx+ —+c
3

tan3 X
+cC

3

=tan x +

J cosectx dx

2x cosec®x dx

= I cosec
= J(cotzx + 1) cosec?x dx

= Jcotzx cosec?®x dx + JcosecQX dx

Integration
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put cotx =t 5
—cosec?x dx = dt = log [x—2+Vx" —4x+ 13| +¢
I—tht+ (-cotx) +c J‘ dx
4) V2x2 +7x-5
t
=T—cotx+c dx
3 Ans. I=J-\/2x2+7x—5
cot™ x
- —cotx +c q
X
=I 2,75
GROUP (K)-HOME WORK PROBLEMS 2| x +§x—5
dx
—_— dx
Y I\/5+4x—x2 f 7x 49_5_49)
4 16 2 16
X
I=J. 2
V5 +4x-x :LI 1 dx
1 2 77 89
] dx "4) T16
= \/5—(x2—4x+4) 4
1 1
=— dx
i J ;
_ > dx \/5 7 2 ]9
9-(x-2) x+Z -1 T4
1
=I 2 2dX —xlo X+7+ X +7—X—E
(3" -(x-2) \/5 g 4 \ o gl tc
X -2
= sin™! 3 Jtc
dx
5) J- 5-7x—2x°
S R NS Y
Vx? -4x-5 J- dx
Ans. [= \/7
A I J 1 dx 5-7x—2x°
nee T Vx? —4x -5 1 dx
J- dx V2 §—7—X—x2
= 2 2
Vx2 —4x+4-5-4
1 =LI dx
=I 2 2dX \/5 5 2 7
(x-2)"-(3) 2 | X ¥
=log ‘x—2+\/x2—4x—5 +c _LJ. dx
2 [s5 (2 7 49) 49
T X=X+ [+
. 2 2 16) 16
—_ dx
3
) I x2 —4x + 13 :LI dx dx
2 2
1 89_[}(_7j
{J(x-2)"+3
Integration
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- dx re
2
e _(Xjf
4
7
—Lsin_1 X_Z +c
2 V89
4
—Ls1n_1£4x_7j+c
J2 J89
6) L dx
2x2 + 7x + 13
1 1
Ans. = —_[ dx
2 \/ 0 . 7x . 13
xX“ + — + —
2 2

2 16 16 2

7) J‘ ex dx
X — 1

LeteX=1t
eX*dx =dt

J- dt
e
t+Vt2 -1

X +yeZX —1

Ans.

=log +c

=log +c

8)

Ans.

9)

Ans.

10)

Ans.

J- e* dx

V5 - 4eX — 2%
LeteX =1t
eXdx=dt

J- dt
b= 5 ar—¢
dt
- \/5—(t2+4t+4)+4

dt
=I«[9—(t+2)2
- s - s
_[ 32—(t+2)2 sin

eX +2
= sin™! 3 | *tc

J‘ cos X dx
\/4—sin2x

J‘ cos X dx
I:

V4 -sin? x
Put sinx =1t

cos xdx =dt
J- dt
I=
V4 -t
I dt
TP (12
=sin_1(£j+c
2
. _1(sin j
=sin +c
2

COsS X

J‘\/7—sir12 X —4sinx

dx

cos X
I=
\/7—sin2 X —4sinx
putsinx =t

dx

t+2

122,

3

Integration
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cos xdx =dt dx
J- dt 13) I [(1 2)+4 dx
=] 77— x,/(log x
N7 -t -4t
dt J’d—x dx
= Ans. [= [ 2
\/7—(t2+4t+4)+4 X (logx )+4
letlogx =1t
_ dt 1
- .[ 2 5 —=dx=dt
WP = (e+2) x
J- dt
:sin_l [ﬂ)_}.c [tQ +22
Vi1
[+2 2
—sin‘l(SinX“LQ]_m log [t+VE"+2%+¢C
V11
log |log x +1l(logx)2 +4|+c
J- sec? x dx
11
) \ll—tan2 X
) 14) J‘ sec? xdx
sec” x dx 2
Ans. 1= J‘\/i - Vv1-tan® x
put tarll;t—a It1 ’ j sec xdx
= Ans. Let, I = | 77—
sec?x dx =dt V1-tan®x
dt Puttanx=1t
I= I— sec?x dx = dt
1-t2 »
=sin7! (t)+c I=I—
=sin" }(tanx) +c V1-t2
= sin™! (t)

COoS X
12) | dx
\/9 + 8 sinx — sin2x

Ans. Letsinx=t
. cosxdx =dt

dt

= -2 -st+16)+16+9

dt
52 - (-4

)
|

sinx -4
5 te

= sin!

= sin!

=sin7l(tan x) + ¢

Integration
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GROUP (L)-HOME WORK PROBLEMS 2) 2X =5 dx
x% - 4x +5
S5x + 2 d
—_— dx LB A — (2 _
1) Im Ans. Let2x-5 AdX(x 4x+ 5) +
2x-5=A(2x—-4)+B
A [ __SX*2 4 2x-5=2Ax-4A +B
nS 2T 3x2 +ax + 5 So, 2A =2
A=1
o oda 5 Also,-4A+B=-5
1et5x+2—AdX (Bx=+4x+ 5)+ B =_5+4=-1
5X+2=A(6X+4)+B (l) (1(2X—4)—1)
5% +2=6Ax +4A +B _ [fFe———dx
So, I 2
So6A =5 X -4x+5
5
- = 2x 4 1
A=
6 YL ) S SO S —
[.2 /.2
AlSO,4A+B=2 X _4X+ X _4X+5
4(5j +B=2 =2Vx? —4x+5 J 1 dx
6 Vx2 —4x+4+5-4
10
3 *B=2 =2M—j L dx
(x-2)° +(1)*
g=o_0_-4
3 3
(5(6 +4) 4) =2Vx? —4x+5-log|x —2+Vx2 —4x+5|+cC
J— X [E—
So,1= [0 3/ ax
\/3x2+4x+5
3x +1
5 6x+4 4 1 3x2 —4x -5
"6 —/de—gjz— dx
3x“ +4x+5 3x“ +4x+5 d
Ans. Let3x+1=A—— (83x2-4x-5)+
5 2 4 1 dx
== x2V3x” +4x+5-—| 3x+1=A(6x-4) +B
6 3 2 4x 5 _
3 x“+—+—= 3x+1=6Ax-4A+B
3 3 So, 6A =3
S_ [al2 1 _t
=—XV3x“ +4x+5- dx =
3 «/§I 2 4x 4 5 4 2
Xt 3t9t379 Also,-4A+B=1
4(1j B=1
- —|+B=
=§X\/3X +4x+5 \/,J. 1 > dx 2
( 2)2 Vi1 B=3
X+ 2| 4| —
3 3 1
5(6x—4)+3
5 So,I=J.—2 dx
:§><\l3xz+4x+5 3x% +4x -5
1ogx+2+ X +£+E+ ¢ 6x — 4 3
33 \ 3 3 == [-—— dx + dx
2 \/3x2—4x—5 \/3x2—4x—5

Lo a5+ B e i

3(x2—4x+5j
3 3

Integration
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) 3

=V3x® -4x-5+—
\/EJ‘\/Q 4x
X4 -+

:\/3X2—4X—5+\/§J L dx

=v3x% —4x - 5+f10g

x+3
4) I4/X+2dx
+ 3
Ans. I=J‘4/z+2 dx
=I X+3>< /x+3dX
Vx+2 x+3
xX+3

=J.\/x2+5x+6

d
Letx+3=A——(x2+5x+6)+B
dx

2
X—=+
3

dx

x+3=A(2x+5)+B
1

.'.A=§

Also,5A+B =3

1
5 5 +B=3

S

2A=1

B=3 -

L
2

J‘( (2x+5)+ jd

\/x +5x+6

X

dx

J- 2x+5 _[ 1

\/X +5x+6 \lx2+5x+6
=éx2Vx2+5X+6+%j L

dx
\/x +5x+%+6 25

4
:\/x2+5x+6+lj dx
RG]
X+—| —-| =
2 2

x+g+\/x2+5x+6

+C

Vx2 +5x+ 6+%log

x+1
d
S) J9—x x
x+1
. = 4[ d
Ans. | J.9—x X
=I [X+1X [x+1dX
9-x x+1

J- x+1

dx
\/—X2 +8x+9

+1—Ai 2+8x+9)+B
X = dX(—x X + 9)

x+1=A(-2x+8)+B
-2A=1
=
)
Also,8A+B=1

-1
8 5 +B=1

B=5
-1
E(_2X+8)+5
So,I=J. dx
—x2+8x+9
2X+8

J.\/ —x? +8x+9 5J.\/9—

1dx

——— —x?+8x+9+5
2 \/9—(x2—8x+16x)+16

:—\/—x2+8x+9+5 1 dx
I J(5)% - (x-4)?

:—\/—x2 +8x+9 +5$in_1(xg4j+c

6) J. X;de

Ans. I_J.\/72x
IVX —2x

—Ai 22+B
= dx(x—x)

Letx-2

Integration
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Xx-2=A(2x-2)+

2A=1
Al
2
So,-2A+B=-2
1
-2 2 +B=-2
=-1
Liox-2)-
So, 1= [#———dx
x2—2x
2x -2 1
- | ———dx
J.\/ 2 -2x I\/XQ—QX
:l><2 X2—2X—I 1
2 Vx2 —2x+1-1

=\’X2 —-2x — 1 dx
/ Jx-12 +(1)?

=\/x2—2x—log x—1+\/ -2x|+

GROUP (M)-HOME WORK PROBLEMS

1)

Ans.

[
7cos” x—4
1

Let, I = —F ——dx
J.70052 x—-4

Dividing Nr and Dr by cos? x

I=j 8602)6

— dx
7 —4sec” x

:J- sec? xdx
7—4(1+tan2 x)

__[ sec? x dx
3-4tan? x
Put tan x = t,

I= _a
I (@)2 _ (2t

|\/_+2t|
822

s sec?xdx =dt

dx

2)

Ans.

3)

Ans.

|\/_+2tanx|

|f 2tanx|

1
I 2 2 dx
sin“ x + 2 cos“x + 3

Dividing Nr and Dr by cos?x,

1= | ’

Sec X

B 5 dx
tan“ x + 2 + 3 sec“x

sec2 x dx

tan2x+2+3(1+tan2 x)

_ J‘ SCC2 X dx

2+3+3 tan? x + tan?x

_[ sec? x
5+4 tan?x

Lettanx=1t
sec?x dx =dt

dt

-] W57 + (2t

dx

1 1 1(2tj1
== =5+
5tan /—52 C

2 tanxj
- = | tc.

25 ( 75

J. 1 dx
2sin® x - 3cos?x+7

I J. L dx
- J2sin?x-3cos?x+7
Dividing Nr and Dr by cos?x

_ j 8602 X dx

2tan? x — 3+ 7sec? x

SeC2 X

= dx
2tan2x—3+7(1+tan2 x)

j sec? x dx
9tan? x + 4

puttanx =t
sec?xdx =dt

B dt
I_'|-9t2+4

_ dt
-l (3)? +(2)?

Integration
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=ltan_1(ﬂjxl+c =itan_1(tanxj+c
2 2) 3 J3 3
- %tan_l (3 t"’;nxj +c GROUP (N)-HOME WORK PROBLEMS
1
) 1) -[4— Ssinx
4 dx
) -|‘4cos2 x +sin? x Ans. Let tan% =t
1
Ans. [= dx
e -|‘4cos2 x +sin? x X _ tan-1t
Dividing Nr and Dr by cos?x 2
) x=2tan 1t
S S 2
4+ tan” x dx = 5 dt
1+t
puttanx =t
2t
I=J' dt sinx=1+t2
2 2
(1) +(2)
1
dx
:ltan_l (ij +C '[4 - SSlnX
2 2 So,
:%tan_l(tang+c 2 dt2
[= I 1+t
2t
=S
1 1+t
5 |5 &
3 - 2sin“x 1
1 Tl
4 + 4t“ - 10t
Ans. 1= | ———5 dx
ns I:«3—2sin?x , 1
== dt
__[ sec? x dx 4It2—5t+1
3sec? x — 2tan? x 2
1 1
2 -
:J- sec” x dx _2j‘t2_§t+§_§+1dt
3(1+tan2 x)—2tan2x 2 16 16
1
sec? x dx - 1 I 5 5 dt
Y RCHENE
3 +tan” x t— 2] -
4 4
puttanx =t
sec?x dx =dt ‘t_S_S‘
1 1 . 4 4
= — X o c
I=J. dt 2 2><§ g‘t_5+3
3+1t2 4 4 4
:J- dt
2 2 _
(t) +(\/§) =—log ?+c
t_i
—itan_1 [Lj+c 2
V3 V3 1 |2t-4
=g logly g *e

Integration
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1
— d
2) J‘5—4sinx x

X
Ans. put tanE =t

2dt
1+ t2

2t

sinx=_ o
1+t2

2 dt
1+t2
N

ot
5-4
(1+t2)

T
S+ 5t° -8t

2

EIQ 8., 16 , 16

|
LIRS

wiNd  w|N

3)]1

4 +5 cosx

X
Ans. put tanE =t

2dt
dx=""75
1+t

4)

Ans.

23
2 dt
I 1 +t2
I= 1-1t2
4+5 ,
1+t
J- dt

4 +4t2 + 5 - 52

1
1
=2J.——t2+32 dt

_ 1 13+t
=2 x 5 x3 log|3_t|+c

3 + tan(x/2)
3 —tan(x/2)

log

1 +
3 C

e
- [ e

1
[

x2 _x3

(t-1)
3 _

(t-1)(2+t+1)
=6j (t-1) T

Integration
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=6j(t2 +t+1+ijdt

3 2
=6|—+—+t+log|t—1|+c
3 2

1P 1)
x6 x6
1 1
=6 + +(x)6 +log|x6 —1
3 3 (x) g
Loy 1
<2 x3 -

=62+ 27 + x6 +1og|x6 1| |+c
3 2

j—3x 4¢3 dt

I= 1+(t4)4

5
:J' 4t3 dt
1+t
I4t 32 dt
1+t3
put1+t3=m Also, t3=m-1

dm
dm t?2dt=—

24t =
3t= dt 3

So,

(- [Hm-l

dm
m 3

=%(m—log|m|)+c

Integration

+C

6)

Ans.

:%(1+t3 —log‘1+t3‘)+c

3 3

1
1+ x4

1
—log|l+| x4 +c

wld

3
=—|1+x% -log

+cC

1+‘\‘/x—3

J‘; dx
4 + 5sinx
2dt
1+t2

i T
4+5( j

1+ t2

QJ. dt
77 44+4¢2 + 10t

Y}

N |+~
[l
N
|
—+
+
N
al
N
(o))

N |+~
7\
—t+
+
NN
N—

N
|
N\
NN
N—
N

N |~
x
w
—_
o
o

—
N
o
|
—

W~

2 tan(xj + 4
2
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7) j 1 dx
13 + 3cosx + 4sinx

2
I 1+t2

_ .2
Ans. [= 13 +3 1-t +4[ 2t j
1+t2 1+ t2

1
=9 dt
I13+13t2+3—3t2+8t

5 dt
I10t +8t+ 16

dt

ol e s
10°2,4,,38
S )

ij‘ dt
5 t +ﬂ+i+§_i
5 25 5 25

IJ‘ 1
- = dt
5 2 2
CHIN
5 5
1 t+ g
= -1
5than Q +cC
5

6 6
1 2+5tan( j
- = -1
6tan 6 +cC
1
dx
8) I 3(1 — sinx) — cosx
1
= d
Ans. J‘3—3$inx—cosx x
dt
2
1+t
=2j 5
2t 1-t
3-3 7| - 5
1+t 1+t
1
=9 dt
I3+3t2—6t—1+t2
= dt
2‘[ -6t +2

9)

Ans.

25
2 1
=—><—J. 1 dt
2 2 t2—§t+l
2 2
dt
=1I2 3..9 .1 9
5 -t T+ -
2 16 2 16
1 1
- = dt
N,
4 4
3 1
1 4
= 1log 3 ] +c
2 x2x = t— 2 + =
4 4
2t -2
=log [5r 1
2tan(xj—2
= log 2 +cC
2tan(xj—1
2

J‘3s,inx + 4cosx + 5

b4
puttans =t

2
2dt
_1+t2
2t
sin X =
1+t
1-t2
COS X =
1+t2
2 dt
2
- 1+t

y

=2

~ .2
3( 2t2j+41 t2 ‘s
1+t 1+t

2

dt
6t +4 — 4t% + 5 + 5t2

j dt

t? +6t+9

1
——dt
I(t+3)2

Integration
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-2 —t2
= - +cC COS X = 5
tan5 +3 1+t
So,
1 2dt
S | 2
10) J.cosoc—cosx x I:j 1+t
1-t2
1+cosa
2dt2 1+t2
[l—t ] 2dt
cosoL — 5 :J'
1+t 1+t2+cosoc(1—t2)
1 2dt
=2J. 2 T dt :J' 5
cosa +t7cosa 1+t (1+cosa)+(1-cosa)t
1
o] dt
t“(L+ cos a)— (1 —cos ) J. 2dt
1 (200s20c/2)+(2s,i1120c/2)t2
=272 . 2cos? « — 2sin? « d
2 2 =I t
2 2
1 (cosaj +(tsinaj
2 | 2 7 dt 2 2
) (t cos ) - (sm ] )
2 1 —1{ tsino /2 1
= Octan 5 X oc+C
1 Ccos — cosa/ sin—
J' dt 2 2
2 2
_ .o
tcos —| —|sin — 2
[teos 5) - s )

1
cos & *c
tan(xj — tan (oc]
1 2 2
B sin o log te

j;dx
11) 1+ cos «<.cosx

X
Ans. put taHE =t

2dt

dx =
1+ t2

Integration

= Oc—tan_1 [tanitangj +cC
2sin—cos — 2 2
2 2

= _2 tan_l(tanftanE +cC
sina 2 2

=2cosecatan”! (tan%tan%) +c

l+sinxsina
12) J.—dx

sina + sin x

Ans. Writing 1 = sin?a + cos? a

sin? o + sin x sin o + cos? o
I=I dx

sin o + sin o

Jsinoc(sinoc +sinx) +cos? a
= X

sino + sinx

. cos? o
:J. sinag+ ——— |dx
sina + sin x

dx
sina + sinx
= x sina +(cos?a )1, ....(say)

:sinocj.ldxﬁLcos2 ocf
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In I;, puttan (x/2)=t. Thenx =2 tan"! t.

dx =— 2dt d . sinx= 2t
1+t2 an 1+t
1 2dt
Il=J. .
2
Sina_}.% 1+t
1+t
_J‘ 2dt 2 J- dt
(1+t2)sinoc+2t sina’ t2 4+ 2t coseco + 1

2 J. dt
sina (t2+2tcosecoc+cose02x)—(cosecQOL—l)

2 dt

sino” (t+cosec oc)2 - cot? a

2 1

_ |t+cosecoc—cotoc|
sino. 2coto

|t + cos eco + cot 0c|

1 |tan (x/2)+ coseca — cotoc|

+cC

cos o |tan x/2)+cosecoc+cotoc|

I=xsino+

2

cos” o |tan(x /2)+ cos eco. — cot OL|

|tan X /2) + cos eca + cot 0c|

CcoS O
=X sin o +

|tan(x /2)+ cos eca. — cot OL|

cosa)lo
( ) g|tan(x/2)+coseCOL+cot0c|

1
1 4
13) I2—3sinzx x

Ans. tanx=t

. x=tan 1t
1

1+t

dt

dx = 2

dt
C3t+ 2224
4 2

14)

Ans.

27
=lj 1 5 dt
? (t_sf_ﬁ
2 2
1
=5 V5 3 45|+tc
2 t— o+ ==
2 2
1 |2tanx 3 - «/_|

2f 1Og|2tanx 3+\/—|+C

[l
3cos2x -2

1
= |———d
Let1 J300s2x—2 x

=j( dx

3 QCOSQX—I)—Q

S gk

6cosx—5

_ J‘ 8602 X

dx
6 —5sec? x

_ J‘ SeC2 X

6—5(1+tan2 X)

dx

_ J‘ 8602 X dx

1-5tan?x

puttanx =t
sec?xdx=dt

Integration
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_ 1 |1+\/_t| 16) J.;g dx
2><«/7 |1 «/—t| 2 — 3cos“x
|1+\/_tanx| Ans. = J‘ sec” x dx
|1 ftanx| 2sec®x — 3
2
1 sec” x
1 a A~ - =) 5 - dX
°) J3_231nx J‘2+2tar12x—3
2 2
Sec X
2 = | —————dx
) j“—t dt j2tar12x— 1
Ans. = 3—2( QtQ] Let tan x = t
1+t sec?xdx =dt
1 dt
_ dt - [
Is +3t2 -4 2t% -
dt
QJ' 1 I—
> dt = 2 _ 2
=3t2—%t+1 W2t -1
S S Pl |
2] ! dt Tox1 <2 8ot O
DA L U S A
3 9 9 1 |\/_tan - 1|
2 1 2\/7 |ftan + 1|
3 [ . 5 dt
- (t_ 2] L[5 GROUP (0)-HOME WORK PROBLEMS
3 3 5
X
1) = dx
5 I 2 _ 2
2 t- 3 Ans.
= 3 x V5 tan! ﬁ +c
3 a
X
3tan— -2 0

2 a0
5 tan~! J5 +c

J‘ SCC2 X

dx
3 + 3tan®x — 2tan®x

J‘ 8602 X

dx
2%+ 3

tan

dt
T 2+ (/3)?

Va2 - x2

Put x = a sin6

dx =a cos6do
22
a“sin“0 a cos6 40
2 (1 -sin®0)
2.:..2
a“sin“o
= |— 0) do
I a cos6 (& cosf)
1 — cos20
= g2 I— de de

a_ J'l — cos260 de
2

[ 311129}
+C

Integration
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a
2

[0-sinB®cos 6] +c

2) J‘ a—Xx dx

Ans. |

Il
—
O | o
+ |1
XX

T o
i} 4

N e g

fﬁ

_aj' J'_Q—de

X a —X

« —@m
= a Ssin a 21 ......

Put a2 - x2 =t. Then - 2x dx = dt

Jt T 1/2
=2va? - x2

I=asin! (§j+l.2 a?2-x2 +c
a 2

=asin_1 (§j+\/a2 —x2 +c
a
/ X
d
3) I a-x x
Ans.
va
Vx
0
Va- x

4)

Ans.

Putx=a

sin?0

dx =2asin 6 cos 6d6

0 =sin! [
a

I‘[ a sin20

¥

a cos“0

=2a Itan 0sin B cos 8d6

=2a IsinQG de

—9a J-l — cos26

=aj@—

2

de

sinQB}
+C

=a [0 -sinb cosb] + ¢

= a[sin_1 (QJ -
Ja

Jx Ja-x

a

V1- x2

Putx=sin 6

0 =sin"!x

.3
Sin
I=

sin3 0
I os 6

J- 3sin 6 — sin36

l (—3 cos
4

l (—3008 0+
4

3x4

=—cos0 +

V1 - sin’0

6

cos0do

cos 0do

4

0+

de

cos 30

dx=cos 0d6

Je

2a sin 6 cos 6d6

]+c

0033 0

+c

3

4 00336 -3 cose]
+cC

[-12 cosB + 4 cos®0] + ¢

Integration
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3
1
5 [—F——dx
x2 x2 -1
Ans.
x2 -1 9
0
1
Let x = sech - B=seclx
dx = sec6 tan6 do
0 tan6
J- seg an o
sec” 0 - tan6
= Icose -doe
=sinb + c
x2 -1
= + C
X
1
6) ——dx
.[(XQ + a2)?
Ans.
X<+ a

Putx=atan® dx=asec?0d0

x
0=tan! —
a

1
_— 2

= cos“ 0 do
ad -[

1 _[[1 + 00329}
-5/ |

1 [6 N sinQG}
~ 2a8 2 re

=%[0+sinecos 0]+ ¢

Integration

GROUP (P)-HOME WORK PROBLEMS

1)

Ans.

2)

3)

Ans.

4)

Ans.

J.x sec?x dx
= steczx dx - H sec?x dx % (x) dx

=xtanx—jtanx-1dx +cy

= x tanx —log |secx| + ¢

Ix cos nx dx

=xj‘cosnxdx—‘[Dcosnxdx- % (x)} dx

X sin nx sinnx
- I 1dx
n n

X sin nx cos nx
= + 5 t¢C
n n

jx tan®x dx

=X .[tanQX dx - ‘[D tan’x dx %(X)} dx

=x [(sec?x ~1) dx - | U(secQX ~1) de dx

= X (tanx — x) — I(tanx -x) dx

2
- 2 X
=x tan x — x“ — log|sec x| + Y

2
X
=x tan x — log|sec x| - +c

Ilogx - x dx

log x J.X dx — IIX dx %(logx) dx

2 2

X X 1
=?10gX—J‘? ><;dX+C1
—ﬁlo X X2+c

2 BXT 7
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5) Ixsinxcos 2x dx 1 %3
= — x3sin~lx - J. — dx
A —ljx20032xsinx 3 1-x?
e T Put (1 -x2) =t
) 2xdx=dt&x%=1-t
=—Ix[sin3x—sinx] . L1t
2 = = (xs sin_1x+—j_ dt]+cl
1 3 29t
=§U(xsin3x—xsinx)de
1| 3 . -1 1 [Vt t3/2
= — | X" sSiIn " X+ — 1——3— +c
(cos3x) cos 3x 3 2 /2 /2
1 X —J‘ dx |-
i 3 3
2 3
[—Xcosx—J‘—cosxdx] =( 3 gin! x4 t—ij/2+c
3
b4 b4 sin 3x  sinx
== _Z _ _ 3 i1 .2 _.2)3/2
5 COS X 6cos3x 18 5 +c _ X" sin x| 1-x  (1-x7) ‘e
3 3 9
6) Ixz e X dx 8) Ixz cos™! x dx
- - d _ 2 2 d -1
Ans. =x2 Je 2X 4x — Jje 2% 4x o (x2) dx Ans. =cos lx Jx dx — IIX dx = (cos™ x) dx
3
e X -2x ~ x3 cos”!x X 1 o
= x? 2 —j ~ (2x) dx + c, ST 3 '3 |2
2 _-2x 3 1 ) 3
__x"e N _ X" cos 'x 1 J‘ dx
2 3 3 1—x2
—2x ox d 3 o1 ) _.2)3/2
{xj‘e dx—“‘e r” (X)dx:l+cl _x"cos x Nl-x +(1 x“) ‘e
3 3 9
2 2% 4 e2X [ from earlier solution |
2 -2
-1 _2
e—2x 9) J.x tan™ " x“ dx
—I dx+c
- d
Ans. =tan !x? Ix dx-J|:IX dx . (tan 1 X2):| dx
X2 -2x Xe—2x e—2x X
T2 T2 g ¢ ) 2
- X tanix2- [ ( 1 4] (2x) dx
— 2 2 1+x
= || eZ2x?+2x+ 1) +c
2 XS
=X tanlx2-1 J 7 dx
2 -1 2 1+x
7) J.x sin” "x dx
1 2 I x> t 1o 1 4x3
= in_ . = — an~ P
Ans. Jsm X - x“ dx 5 X‘- —_ X
= sin"1x szdx —HX2 dx % (sin”'x) dx x2

3 %3 1
X sinlx - J.? T dx
3 1-x

Integration
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X 3) I=|3% cos2x dx
10) Il —Cos X I
d
X Ans. =cos2x J.SX dx - _[D 3dea (COSQX)} dx
Ans. = - dx
2 sin? 5 N
3% 3 .
- - _ (-2 sin2x) |dx
1 5 X cos 2x log 3 J.LogS
= — Ix cosec” — dx
2 2
4 3* cos2x 2
1 2 X 2 X = " 10e3 Tlog3
- = cosec” = — cosec” = dx — log 3 log 3
2 {XI 2| U 2 7 ax (X)ﬂ dx &

=l X(—cotinQ _J‘—cotEXde
2 2 2

= t§+2Icot§d
——xco2 B X

X+21 sin = 2+
=- = —| x
xcot2 og 5 c
b4 . X
=—XCOtE + 4 log |SI o *te

11) Jx2 sin x dx

Ans. =x? Isinxdx_ _[{ sin x dx % (XQ)}dX
= - x%cos X — I[— cos x(2x)] dx

=—x2003x+2j.xcosxdx
=—x2 + XICOSX—I cosxdxi(x) dx |+
=—X“COSX +2 I c
=—x2cosx+2[xsinx—jsinxdx}

=-x%cos x+2[xsinx +cosx] +c
=—-x2cos X+ 2xsinx+2cos X+ C

GROUP (Q)-HOME WORK PROBLEMS

1) J.esx cos5x dx

Ans.

i (3 cos5x + 5 sinSXJ
€ 34 te

2) J % sin3x dx

(5 sin3x - 3 Cos3xj
e5x +c

Ans. 34

{sian JSXdX - JSXdX di (sin2x) dx} +c,
X

3% cos2x 2
log 3 " log 3

X X
sin2x - I 3 - 2 cos2x dx
log x log 3
3% cos2x 2 sin2x 3% 4
[=———— 4+ — 5 - o5 I+
log 3 (log 3)2 (log 3)2 ©
L4 I_3XC082X10g3+QSin2X3X
(log 3)2 (log 3)2
. (log3)* + 4
(log 3)2
_ax (log 3cos 2x +22 sin 2x) e
(log3)
3X
=% . + 2si +
I 4 + (log 3)2 [log3 - cos2x + 2sin2x] + ¢

4) 1= [2% sin5xdx

d
Ans. =sin 5x J2X dx — J2X dx 4 (sin5%) dx

2X X
= si L— S5 cosdx dx
sinSx Jog 2 jlog 5 +c
_ sin5x - 2% 5 <
= —log 2 " log2 IQ cosdx dx + ¢

2%sin5x 5
log2 log2

Integration
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cos5x IQX - _f“Qxdx i(cos 5x) dx} _ﬁ. I[+K
dx 9
_ o sindx 5 « 9 + b2 3% .
log2 log?2 9 = 5 [3 cos(bx + ¢) + b sin
X (bx+c)]+K
CcosSx - j (-5 sin5x) dx
log2 log 2 e3%
I= 5 [3cos(bx +¢) +b sin(bx + ¢)] + K
< 9+b
X 5 - 2% cos5x 25
L= log 2 sindx - (log 2> ~ (log 2 tre
- . 2
[+ 25 | _ 2% sin5xlog2 - 5.2% cos5x 6 I= ICOSCCX cosec™x dx
27 2
(log2) (log2) Ans. = cosecx Icosec2x dx - ¢

[(logQ) +25] 2X(log25in5x—5c035x)+
= c

(log2)? (log2)*
2X
= m (log2 - sin5x — 5 cos5x) +

5) I= Iesx cos(bx + ¢) dx

Ans. =cos (bx +¢) IeSX dx -
3x 11_
J‘De dx o [ cos (bx + c)ﬂ
3
= cos(bx +¢) — - j -— (—sm(bx +¢))-b-dx

e3X eSx
=5 cos(bx+c) +b IT sin(bx + ¢) dx + ¢,

3x
= cos (bx +¢) +

wlo

[sin(bx +c¢)] j SXdx —

J[J‘esxdxc%(sin(bXJrc)dx}

eSX b e3X
= = cos(bx + c) + 3 sin(bx +c¢) | 737 | -

b 3x
EIeT b cos (bx + ¢
3x 3x

[= — cos(bx+c)+ — :bsin(bx +c)-
3 9

J D cosec’x dx a4 (cosecx)} dx
dx
= — cosecx cotx + Icot X (—cosecx cotx) dx

2
= — cosecx cotx — J(Cosec x — 1) cosecx dx

3 b
= — COSEeCX COtx — Icosec x +log tanE
X
I =-cosecxcotx +log [tan—|-1
1 X
= = [— cosecx cotx + log [tan —D +c
2 2
7) Icos (2logx) dx
Ans. Put2logx=t . logx%?=t . et/2=x
2
— dx=dt
X
dt
dx = 5 et/2

1
=5 ‘[cost et/2dt

I= {cos tj et/2 at - _”et/th % (cost) dt}

1

2
1 et/ t/2 . (g

=5 [2 cost-e’/“ - J2e (—smt)] dt + ¢,

= cost et/2 +
d
int[e/2dt - [et/2dt — 't}
{sm Ie Ie dt(sm )

=cost-et/2+2sintet/2-2 Iet/zcost dt+ ¢

I=cost et/2+2sintet/2-41 + ¢

Integration
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X
I= 5 [cos(2 logx) + 2 sin (2 logx)] + ¢
8) Iex sinx cos x dx
L e nand
Ans. 1= 5 Ie sin2x dx

Integration

- 1 {sin 2xj e*dx — D exdxi (sin 2X):| dx}
2 dx

_ L {SinQXCXIQCXCOSQX - dx }
2

sin 2x e*

N |~

-2 {cos 2x Iexdx - Iexdx a4 (cos 2x)}
dx

N |+~

{sin2x ex —2 cos2x ex + j—4 sin2x ex} +c

1
2

{sin2x eX -2 cos2x - ex — 4j eXsin2x dx} +c

%{sin2xeX —2cos2xe® —SICX sinxcosxdx}

eX
= E{Sil’l 2x —2cos 2x} — 41
eX
5I= E[Sin 2x — 2.cos 2x|

eX
1= —[sin2x —2cos 2x]
10
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GROUP (R)-HOME WORK PROBLEMS

1) J e* (sinx + cosx) dx

Ans. =e*’sinx +c

COSX + sinx
I e /=2 T dx

2

2)
COos™ X

Ans. =Jex (secx + tanx)

=e*secx+c

3 J-ex 2 + sin2x <
) 1 + cos2x

J-ex 2 + 2sinx cosx

2

Ans.
2cos“x

= Jex (se02x + tanx)

= e*tanx + ¢

a) J-ex 2 —sin2x dx

1 — cos2x

J-ex 2 — 2sinxcos2x

2sin2x

Ans. = dx

2

= Jex (cos ec’x — cotx)dx

=—e*cotx + c

5 Jex (1 + sm2xjdx

1 + cos2x
Ans. put2x=t . 2dx=dt

1 + sin 2x

2x
=le
Let, 1 I 1 +cos2x

t 1+sint dt
=je S o x—
1+cost 2

in t t
+2s1n/2cot/2 dt

:ljg 1
2 2cos? t2

20032%
Lt [1ec2t t
—zje (zsec /2+tan/2 dt
=lettanl+c

2 2

1
=§ezx tanx +c

6)

Ans.

7)

Ans.

8)

Ans.

9)

Ans.

J[sin (log x) + cos (logx) |dx

LetI = I[sin(logx) +cos(logx)} dx
putlogx=t.Thenx=e' . dx=e'dt
I = J(sint +cost)etdt
Iff(t) =sint, the f(t) =cost
= [e'[f(t)+1(1)]
=e'f(t)+c=elsint+c

=x . sin (logx) + ¢

J.ex (l + log x)dx
X
put f(x) = log x

1
P =

I= Jex [f(x)+f'(x)]dx

=e*f(x) + c
=e*logx +c

Integration
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sl [ x+V1-%2 2) J 9x2 + 6x + 7 dx
1-x2
! ams, <37+ 2 T
Ans. putsin™® x =t.Then x =sin t and ns. = 3
dx 5
T, =dt 2
/ 2 1 2
1-x = X+ = +|. /=] dx
3IJ( 3) ( 3]
I=IeSin_1x(x+V1—x2). dx
\ll—x2 S
¢ 5 24250042 4
:Ie (sint+ 1-sin t).dt 2 3 9 3x2
-3 Ll 22,07
=J‘et (sint+cost)dt XT3 Ty* T3%¥7 g
let f(t) = sin t. Then f(t) =cos t
t ,
I=[et[f(t)+f'(t)]dt _ 3X2+ 12,2 .7 + log
=e'. ftj+c=e'.sint+c 3 K
_ sin"1x _ sin"1x X+l + X2+2X+Z
=e X+Cc=Xe +c 3 \l 3 9| *c
11) Iex (tanx — log cosx) dx 3) ‘[ 5 - 4x — x2dx
Ans. f(x) =-log(cos x)
b Ans. = [J-(x® +4x+4-9)dx
f(x) = - (-sinx) = tanx
Ccosx ~ \/ﬁ
= —e* (log cosx) + C —_[ 37 - (x+2) dx
X+ 2 9 . (x* 2
Y V5-4x-x? * 5 sin 3 ) *¢
12) Iex (cotx +logsinx)dx
Ans. Letl= Jex (cotx +logsinx)dx 4) J‘ 4+ 3x — 2x%2 dx
Put f(x) = log sin x.Then
3x

d
f(x) = ax (log sin x) = S .cosxXx=cotx

mx

1= j e* [f'(x) + f(x)] dx

=e*. f(x) +c=e*.logsinx +c

GROUP (S)-HOME WORK PROBLEMS

1)

Ans.

Integration

j x2 —6x + 10 dx

= [Jx -39 +1% dx

x—-3

1
=75 Vx2-6x+10 T 5 log|x-3+
Vx? —ex+10 | *ec

_ _ 2_3_X+3_ﬂ)d
‘*/Ej\/(x 2 16 16)

x— 3
4 [8X L5 _ 424
2 2
x_ 3
=J2| 41 sin~1 4 +c
16 x 2 V41
L 4 i
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4x - 3 41 . 7 X 2% _ p.X _
= 3 }4 +3x— 2X2 + m sin-! ) Je 5e 4e 3 dx
Ans. e*=t
[4X_SJ exdx = dt
ey +c
4+ [V5t* —4t-3 dt
4 4 4 3
5 xvx* +a* dx = \/tQ——t+—————dt
) I \/gj‘ 5 25 25 5
4, _4
. = +a’ d )
Ans. Let, I IXX X t 22 Jio
x?=t =\/§J‘ <] 5
2x dx =dt
dt 2
xdx = t— 2
2
__ S tQ_it_E_ 1 log
J. — dt 2 5 5 25x2
So,I=|xVx" +a” — - /5
2 B2, [2_ 43
5 5 5 5
_1p 2,2
= Iyt +(a?)" at .
2 Se* -2 4 . 3 195
a _ 2x T o x o 1IN9O
—% %\/t2+a4+(2)logt+\/t2+a4 - 5[ 10 J\/e 56 5 50
R N T
=é{% 2+a4+a7logx2+ x?+at||+c
8) J\/9—0052x sinx dx
6) JX <t - x? +1dx Ans. putcosx=t
—sinx dx = dt
Ans. putx?=t
2xdx =dt —I 32 -2 dt
[== [V 1d 9
-3 [V&? —t+1at _ |t /9—t2+—sin_1(ij ‘e
2 2 3
2 2
=lj‘ (t_lJ - ﬁ dt cosx 9 . (cosx
2 2 2 -9 9—coszx_§Sln 3 ) *¢
1
==X
2
9) Jsinx \/coszx —2cosx + 2 dx
t- 1 Ans. putcosx=t
_22 2 _t+1- —sinx dx = dt
+c _ 2 _
3210g‘t—%+\/t2—t+1 It 2t +2 dt
X

2x? - 1 3
=T IX4 —X2 + l—ﬁlog
x2—%+\/x4—x2+1

+c

=-[Jit-1* + 1% at
t=1 \/t2—2t+2+%log

2

B ‘t—1+\/t2—2t+2‘

Integration
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cosx — 1 1
= 2 \/COSQX—QCOSX+ 279

log [cosx-1 + \/cos2 x — 2cosx + 2 |

10) J\/az — sin®x cosx dx

Ans. putsinx=t
cosxdx=dt

[Va? -t* dt
2
e i (] e

sinx a2 sinx
= 2 in2¢ + —— sin? +c
2 a

11) Icos xX+/cos 2x dx

Ans. = Jcosx 1 - 2sin®x dx

sinx =t
cosxdx=dt

= j V12 - (V212 dt
2t
,/ \/7 sin™! (_J +c

sinx

1 .
= =~ Joos2x + 5/ sin’ (V2sinx) + ¢

GROUP (T)-HOME WORK PROBLEMS

1) Icossx dx

7 .
cos’x sinx 7
Ans. = ——— + — Icos6x dx +c
8 8

. 7 7
_ S cos x 3 J(l - sin2x)3dx +c

8
sinx cos’x N 7
8 8
[(1 - 3sin®x + 3sin®x + sin®x) dx + ¢
sinx cos”x _[1 _ COSQX
_— +
8

3(1 —cos2xj2 . (1 —cos2xj3 dx +
5 5 X +cC

Integration

_sinxcos7x+z 21 +7 ot L x
— 8 g X~ 16X+t 3psin2x+ ¢
3 2
ry I(l — 2c0s2x + cos“2x)dx
+ = x L [1-3cos2x + 3cos?2x + cos32x

s "3 I — 3cos2x + 3cos“2x + cos
+cC

_ sinxcos’™x 7 7 .

3 16X le Sinx cosx
_ sin4x

21 |« _ 2sin2x 4 7
z- L
32 2 2 64

. 3(x+ sin4dx
3sin2x
- +
2 2
+ 3sin2x  sin4x
8 16
_sinxcos’x 169x 7 21
=8 128 16 Sinxcosx— -5
. 21 sin2x cos2x 21
- — X —
sinx cosx - =5 3 128
2 si + X 3 2si 2
(2 sinx cosx) 64 <8 (2sinx cos2x)
. 7 3 5 si 7 1
L2 _L =
64 < 4 (2 sinx cosx) 64 <8
(2sin2x cos2x)
_ sinx cos’x 189 14 21
— 8 108 X~ 1g Sinxcosx—
N 21 41
sinxcosx 256 sinx cosx — 128
21 7 2 2
256 ~ 519 (sin2x cos2x)
= sinx

8 48 192 385

[cos7x 7cos®x + 35 cos3x + 105 cosx

105x
+
385
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GROUP (U)-HOME WORK PROBLEMS

1)

Ans.

2)

Ans.

3)

Ans.

I= idx_'?‘.‘

J- Sx + 2

x-2)(x-1)
Sx+2=A(x-1)+B(x-2)

x=2, x=1

12=A 7=-B

=-7
1
X -2 x-1

=121log |x-2| -7log |x—-1| +¢

dx

J- 3x -2 dx

X2 -3x+2
— = d
(x-2)(x-1)

3x-2=A(x-1)+B(x-2)
x=2,x=1

A=4-B=1

B=-1

4 -1
=Ix—2 +J.x—l

=4log |[x-4| -log |x-1]| +c

:J‘ 3x -2

4x
dx
J.QXQ +2x-x-1

X
=4I2x(x+ TEST TR e

X
o™

4x=Ax+1)+B(2x-1)

1
putx=5, x=-1

3A 4 ! 4=-3B
Shcax s _a-_

2 2’
At gt

3”7 3

4 1 4 1
I_3IQX—1+3IX+1dX

_ 4 log|2ox-1] 4, 1+
—21 2x - 1 +il +1] +
_SOglx_l 30g|X | c

4)

Ans.

S)

Ans.

—

6)

Ans.

| 2 1 dx
2x“ —-b6x—-x+3

1

=I dx
2x(x-3) -1 (x—-3)

Y S S
2x-1) x-23)
1=Ax-3)+B(2x-1)

1
putx=§, x=3
=A(——3J, 1=5B
_2 .1
5’75

-t A B, C
Let, x(x-2)(x-3) x x-2

x-3

Ax-2)x-3)+Bx(x-3)+Cx-2)x=1

Putx=0,putx=2,putx=3

A-6=1Bx-2=1 c-3=1
At goteo L

"6 - 3

1 .1 -1, 1 1 1
_6I;+2 I;<—2+3L<—:s
L b1 3|+ 2| +
6 Ongl 3 Ong— |_2 Ong— | C.

I X dx
(x+2) (x+2)(x+3)

X
dx
(x+2)(x+2)(x+3)

Let, I = I

A N B . C
x+1 X+ 2 x+3

X=Ax+2)(x+3)+Bx+1)(x+3)+C(x+ 1)

(x+2)
Putx=-1,putx=-2, putx=-3
A—_—1 B=2 C—ﬁ

- 2 D T 4 _2

Integration
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1 3 I=log |x| +21log [x—-1| +2log |[x+ 1| +C
I=210g|x+2|—510g|x+1|—§10g
Putx?=t
|[x+3]| +c
2
x“ + 37
x+ 1 dx
L S 10) I
7) Ix(x—z) x+3 X (% -7) (=% +4)
X+ 1 A B C J- x2 + 37 d
- - - _ A b
Ans. Let’x(x—Q) x+3) " x + (x-2) + (x + 3) Ans. Let, (XQ ~7) (x2 + 4)
Xx+1=Ax-2)(x+3)+Bx(x+3)+Cx (x-2) putx®=t
Putx=0,Putx =2, putx=-3 So,
-1
A= 3=10B,-2=15C tx37 A B
t-7)(t+4) ~ (t-7) " (t+4)
B=i C=£ A(t+4) +B(t-7)=t+ 37
10 15 Putt=7, =4
3 ) 5 11A=44 -11B=33
-2 _o] _ = _ = A=45 B=-3
I 10 log |x-2| 6log|x| 15 log , .
x+ 3| +c¢ _ Y
| | : -[(t—7t+4j dx
2 1
X“ +2 - d
dx =4 X -3
8) I(x+2)(x+1)(x+3) Jx2 J2+4
2 2 x-J7| 3 X
X2 +2 A B _ 2 1(_)
= g tan +c
Ans. i xr ) x+8) | x+2) T+l VT TR T2 2
€ 2
(x + 3) 11) J' . 2x —21 dx
x2+2=A(x+1)(x+3)+Bx+2)(x+3)+ (x* +4) x= +93)
Cx+1) Ans. putx?=t
(x +2) So,
Put:x=-2, x=-1 x=-3 5
-A=6, 2B=3,2C=11 2°-1 A B
3 11 (t+4)(t+5) t+4 t+5
A=-6, B=5,C=7% Put x* =t
3 ) Alt+5)+B(t+4)=2t-1
_ 11 _ putt=—4 t=-5
I 2log|x+1|+ 5 log |[x+ 3| -61log A=-9 B=11
[x+2] +c 1
1
1=11 dx _g dx
J.X2+5 ‘[x2+4
9) j 5x2 - 1 dx
T 11 X 9 b4
X(x-1) (x+ 1) o (x) o9 (_j
\/gtan 5 2tan 2 +c
5x2 - 1
——dx
ans. Let [ oG sec?x
12) |
A B C (2 + tanx) (3 + tanx)
= — + +
b4 x—-1 x+1 Ans. puttanx=t
Ax-1)(x+1)+Bx+1)x+C(x—-1)x secZx dx =dt
= 5x2-1 dt
Putx =0, x=1 x=-1 I=j—
~A=-12B=4 2C=4 2+ @B+
A=1 B=2 C=2

Integration
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B 1
Loyt T3t 2+HEB+Y

A(B+t)+BR+1t=1

L

putt=-2, t=-3

A=1 =-1

I=1log |2 + tanx| —log |3 + tanx| + ¢
2 + tanx

=log |37 tanx| ¥ ©

13) putlogx=t

1
Ans. — dx=dt
X
[ E—
2+t)(3+1

A B t
2+t 3+t (2+Y@B+1Y
AB+t)+BR2+t)=t
putt=-2, t=-3
=-2 B=3
=3 log |3 + logx| —2log |2 +logx| + ¢

(3 + logx)3

=log 2

(2 + logx

14) sinx=t
2
t
Ans. |5 ———dx
jt2—5t+6
2
P
(t-2)(t-3)
A(t-3)+B(t-2)=t2
put,t=2, t=3
-A=4 B=9
A=-4
[=91log |sinx—3| -4 log |sinx-2]| +c¢

15) sinx=t
Ans. cosxdx=dt

J- dt
lavge+roe+y

1
Let, (14t)(2+1)(3+1)

A B C
1+t 2+t 3+t
A2+t (3+t)+B(t+1) 3+ +C(t+1)(t+2)=1
t=-1, t=-2 t=-3

1
B=1C-=

2A=1 5

16)

Ans.

17)

Ans.

18)

Ans.

1
I[=—-log |1 +sinx| -log |2+ sinx| + = log

1
2 2

|3 + sinx| + ¢

sin2x
| 2 dx
cos“x + 4cosx + 3
sinx cosx
= I 5 dx

cos“x + 4cosx + 3

cosx=t
—sinxdx = dt

t
- [t
J.t2+4t+3

t
2 e

At + 1) + B(t + 3) = -2t

t=-3 t=-1
6=-2A B=1
=-3

I=1log |[cosx+ 1| —3log |cosx+ 3| +c¢

j SeCQX

5 dx

X — 3tanx + 2
tanx =t
sec’x dx =dt
dt
s
t-2)(t-1)

tan

A B 1
Let, t 2oy " t-1) = (t-2) (t- 1)
Alt-1)+B(t-2)] =1
t=2, t=1
A=1, B=-1
[ =log |tanx - 2| —log |tanx—- 1| +c

tanx - 2

= log tanx — 1

J‘ 1+logx
x(2+1logx)(3+2logx)

J' 1+logx
Let, 1= Jx(2+1ogx)(3+2logx)

putlogx=t

1
— dx=dt
X

(1+1¢)

I=~[(2+t)(3+2t) dt

Integration
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(1+¢) A B

Let oy 1)(3+20) - (2+1)  (3+1)
1+t=A(3+2)+B((2+1

putt=-2
A=1
putt=-3/2

3 3
_ == 2——
1-3-p(2-3)

‘%§==B(}é)

So,

NEREE
I= 2% 3726/t

|3 +2¢|

= 10g|2+ t| —logT+c

:log|2+logx|—%log|3+210gx|+c

J‘ log x .
19) x(1+1logx)(2+logx)
log x
= dx
Ans. Let, I = -[x(1+logx)(2+logx)
putlogx=t
1
—dx=dt
b
J‘ t
=lave+r at

t A B

Let (14 ¢)(2+¢)=(1+¢)  (2+0)
t=A2+t)+B(1+1)

putt=
A=-1
putt=
B=2

So, 1=

Integration

-1

-2

—1+2
J (1+t) (2+1)) 4

——10g|1+t| +21og|2+t| +c

log|1+logx| +210g|2+10g x| +c

sec2 X

dx
20) '[ (l—tanzx) (2 +tanx)
Ans. puttanx=t
sec?dx=dt
J‘ dt
(1-t2)(2+1)
J‘ dt
(1-t)(1+¢t)(2+1)
1 A B C

1-0)1+0)2+0 = (1-1) (2+0) (1+1)
1=AQ+t)(1+t)+B(1-t)+C(1-1t) (2+1)

put2+t=0
=-2
1=0+B(-3)
gl
-3
put(1-t3)=0
t=1
1=6A+0+0
1
6
put 1+t=0
=-1
1=2C
oo L
)
11 1
T 6(l-t) 3(2+t) 2(1+t)
=I L ! + L dt
6(1-t) 3(2+t) 2(1+t)
By substiting

1 1 1

glog|(1 - t)| —glog|2 +1 +§log|1 +tanx|+c
llog|(1 ~ tanx) —llog|2 +tan x|
6 3

+élog|1+ tanx|+c

21) [ty
x' +10x* +21

Ans. putx®=t
t __A B
Let, (t47)(t+3) t+7 t+3

At+3)+B(t+7) =t
t=-7, t=-3
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—4A = -7 4B =-3
I=I{3(t1+2)+3(2i+1)jdx
7 -3
A=Z B=T
_7 L = 1 1 1 dx
I= + d == -
4 J‘(XQ +7) 4 (X2 +3) X _3 J.(x2+(\/§) de"_.l.(\/—x) ()2 +c
2 () ()
1 — _
=m{tan 1(%)+tan 1(\/§X):|+C
1
22) 2 2, , 2 QdX 2x% -1
(s* +a%) (s® +b%) dx
Ans. puts?=t 24) J.(Xz_7)(x2_5)
1 A B Ans. putx®=t
= +
Let, (t+a?) (t+b?) (t+a?) (t+b 2t-1 A B ,
A(t+b2)+B(t+a2)=1( e Ll =)(e-5) " (e=7) " (6-9) -0
t=-a2 t=-b? E;;tl_—7A(t— S)+B(t-7)
o1 1 13=Ax2
Al PTaly A=13/2
putt=35
__ 1 ! 1 9=B(-2)
b2 _ 52 {.[Sz+a2 J 2+b2}d B=‘9/2
1 So,
:b2—a2X ’
13 9
_ 1 _ — .
{g ta 1(2] -5 tan 1(%)} +e = .[ 2(x2—7) 2(x2—5) dx [from (i)]
2,1 _13 1 __J'
X+ D) 2
2 o™ of -] 2 (o (4B
13 |x V7| 9 |x J5|
241 =
Ans. Let’I=J(X2+}2()(2x2+l)dx +2 2\/7 |X+\/7| 2 2\/_ |X+\/_|
c
putx?=t |x \/_| o |x \/_|
t+1 A B |X+\/*| 4\/* |x+f|+c

Now, let (t+2)(2t+1) = (t+2) " (2t +1)

t+1=AR2t+1)+B(t+2)
putt=-2
A=1/3

putt="%

Integration



