INTEGRATION

Exercise 3.3 (Solution) for Class Xl
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Question # 1 J‘ —2367 =
Solution \/4—X‘
J~ —2x e
Va-x*
Put r=4-x°
= Jdi=-2x dx
_ fi
\/7
:J'(r)%dr

=2J4—x*+¢ Ans.

Question # 2 J’L
x* +4x+13

Solution

I dx
#4413

:J~ dx
2 +2(x)(2)+(2)°E(2)° +13

:J' dx
(x+2)" -4+18

:J~ dx
(x+2)7+9
:I dx
(x+2Y(3)
Put t=x+2
=¥ @df=id%
:J* dt
» 437
=%Tan]%+c
:lTan_lx{_z—&-c Ans.

3 3
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2
X

—dx
4+ x°

Question # 3 I

Solution

x> i
I —dx 4+ x| x°
4+ x°

‘ TR
:I(l_ 4 ,de . Ty
4+x° -4

b
:Idx—4j‘4+1;2

r—4f—dx
) & 1

=x—4-%Tan_l(%)+c

&
2
1

x hx

= g2 Tanl{ )+c Ans.

dx

Question # 4 J

Solution

Put r=Inx

’ 5 G
X

=In|f|+c

:lnllnx|+c Ans.

x
e

Question # 5 f ——dx
"l
Solution
e
€ Put r=¢€"+3
== pif=gtdy
_dr
{
:ln|r|+c
=In e'v+3|+c Ans.
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Question # 6 I x+bh A
(x2 +2bx+ c)'

T | —

Solution
J' x+b ldx
(Jc,'2—|—2bx—l—c)E
Put r=x"+2bx+e
= dr:(2x+2b)dx
L g
':.[21 = dr=2(x£b)dx
- = Lt = (e BYdx
L1z ar .
_2J'f
1 —%+1
ey Py 1 &,
2 1 )
]
-2+
n
> ;
2
1
_%2 TE + G

= x" +2bx+cz CopfAns.

Question # 7 j WL
tan x

Solution

2
J’SGC X

Pik ¢=itanix
— dt =sec’ x dx

=2 = + ¥

1
= 2(tanx)5 + ¢

= 2Jtanx + ¢ Ans.
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Question # 8 (a)

Solution

X

dx

r
2

asecOtanf do

dx

2
—d

Put x=asecO
= dx =asecOtanf 46

\/(a.s.ect?)2 —a*

asecOtan@ do

I \/az (sec2 0 —1)

asecOtanB 4O

“1+tan” @ =sec” 0

\/aztanze
_Iasecﬂtanﬂ do
atan@
:Jsecﬂ de
:ln|sec9+tan9|+c
=In sec9+m 4c x=asechH
x
B —=secB
b - ¥ a
=In|=+,/[—=-1]|+e¢
a a
5 X aat
=In|=+ —|+c¢
a a
¥ Ya=a’
=In|—4+——|+c
a a
- — a’
=gl >—|+¢
- .
=lnlx+vx*-a*|-Ina +c¢
=In|x+vx*-a° |+¢c Ans.

here c=-lna+c
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Question # 8(b) ./, _ 2 dx

Solution

2
Jat=x*dx

Put x=agsin@
= dx=acos0d8

= [Va* ~a*sin*6 -acos® d6

—J\/ 1—sin 9 -acosB db

:J\fa“ cos” 6 -acosO do

:Iacos@-acos@ de

‘s 1—sm B'=cos 0O

:azfcoszedﬂ 5 ool #
J~ +L0929
%I l+c0929
a’ sin 26
—| 0+
-2 J
a_2 9+2sm9c0<:.9 ™
s
al
7(94—%1116 =sin 9)+c P
X 2
2 2 —=s1n6
= Snfl—-i——,/l—— +c a
2 e " -
sin'==6
a’ _ Y a —x° a
=7 Sin E+E e T&
2 3 2
- Szrfli-ﬁ— N +&
e) a a a

5 5] X X 2 2
—(Sm —ch—8la" —% ]-ﬁ—c

a a

a s X X 2
=TSH71—+§ a’—x*+c¢ Ans.

a
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Question # 9 I L -
Solution (Hx )2
J‘ dx :
(l +x7 )3

J~ sec’ 8 do
(1+ tan* 6‘)_E

:J~ sec’ 0dO

(sec” 9)‘E

_J~ sec’0d6
SCLSQ

_J seu@
:_[ cos@ d6

=sinf@+c

sin@
= .cosB + ¢
cosO

=tand - + ¢

sSec

:tanﬂ-;—&-c

1+tan- 6

X

= +C  Ans.
V1t X7

Put x=tan®
= dx=sec’6d6O

- 1+tan @ =sec’ O

“ ¥=tant

1

Question # 10 I

Solution

dx

'l.(l—H )Tan X

j 'y
Tan'x (l-l—v)

L+

:-[ Tan'x =

t
=In|¢|+¢

=]n|Tan_1x|+c Ans.

(1+x?) Tan'x

dx

Put r=7Tan'x

=i yif= lqu
1+ x*
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Question # 11
Solution

J.,‘/.H_x dx

l—x

:I {14—5}1‘16 .cos0do
l-sin@

/H_xdx
l—x

_I\/H—smﬂ l+sin@
l-sin@ 1+sinf
1+ 9
_I i .cosBde
1—sin?
l+51n9
—I .cos0 de
cos’
_J~l+sm9 st
cos @

:I l+sm6)d6’
=@—-cosf+c

=0 —+/1-sin’ 6 +c¢

= Sin 'x—/1—-x* +¢c.. Ans.

-cosBdo

Pt x=sini@
= dx=cos0d8

Question # 12 I Siide

1+cos” 6
Solution

J~ sin 6

—do
1+cos” 6O

=—tan'f+c

=—tan™" (cos@)+c Ans.

= pogim
. osintx=0
Put 7=cos@

= dt=—sm0do
= —dt=s1n0do

Put f=x* then

= di=2xdx
1 _
= —=dt=x-dx
2
J~ dx X
=Ssm -—
al—.x -

t

2

=X
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Question # 14 J’
Solution \/7 —6x —@ ,[ dx

J‘ X VT —6x—x7
VT —6x—x7
d.

X
\/—(xz +6x—7)
:I dx
V(¥ 20 (=07 -G -7)

:J‘ dx
\/—((x+3)2—16)
:J' dx
16 —(x+ 3

Pt i=%43
I dt = dy=dt

\/16 r3
=[—vna (——(f
=Sin™ [%) $c

—Sml( I }+c Ans.

CoOsSx

dx

(Questﬂon-#ﬂlS I;ﬁ;;jﬁ:ﬁ;;

Solution
COs X
sin x<ln s x
COS X

= — 55
Ilnsmx sin x

Put r=Insinx

1
= df =——-cosXx dx

=Ildt S x
A

=]n|r|+c

=ln|Insinx|+c  Ans.

Question # 16 J cosx(M)dx

. sin x
Solution
Insin x
I Cos x( - dx
sin x
osXx
:J Insin x-— dx
sin x
Put r=Insinx
=Ir dt
=== di= -COS X dx
= sin x
=——+c
2
2
Insinx
= ( ) +¢c Ans
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Question#l?j xdx .
44+2x+x
Solution

J~ xdx

4+2x+x°

J~ X dx

2 x*+2x+4

(21c+2) 2d,

2 x*4+2x+4

—if( 2x+2 2 ‘de
20\ +2x+4 x*+2x+4

2x+2
dx——= | —S  dx
2'[ X* +2x+4 2Ix2+2x+4
J~ 2x+2 2 dx
2 X +2x+4 & 2 2% +1+3
J~ 242 _ -
2l +2r+4 (x+1)2+(\/§)_
1 2 | ,1x+l
==In|x " +2x+4]|- Tan +c Ans.
3in| | NE N
uestion # 18 —dx
Q Jr + 2y
Solution
X
_— 5 5 ;
jx4+2x3+5 : Put t=x" then ¢ =x*
di=2vidr = %drzxdx
—dr
Ir +2r+5
‘—IL
27 P 4+2t+1+4
_iJ' dt
29 t+D)*+ @7
1 1 r+1
—E ETGH (TJ'I'C

= %Tan_l[rgl}-ﬁ—c Ans.

X

Question # 19 J [cos(f—’—ﬂx(L—l) dx

2 Vx
Solution
i 1
cos \/;—— x| —==—11| dx
[ o533
Put r:\f—f
2
§ 4
= df [EX —EJCJY
=jcosr-2dr i :
:2Icosfdf S dr:f[ﬁ_lex
=2smite

. — 2dr=(L—1de
:2sin(\/,_—'—J +c¢ Ans. Jx

2
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Question # 20 _[ e d
Vx+3

Solution
J~ x+2

O

:.[ x+2+1-1
Nx+3

:J~ x+3 -1 e

s
:J* xtd 1 iy
Jx+3  Wx+3
e i X
J[(x+3) 2 - (x+3) 2de

1 1
:I [(x—&-b’ )2 — (x¥3)2 ) dx

! ,1
=[(x+3)% dx _j(x+3) %ol
1

L "
= [ (21 3F ol e 3 ®+3) 2. 1 dx

b 1 —l+1

_ (x-l—3)E (x+8)5

+1 -—%Jr]

L (x+3)° k3

3 T
2(1‘7-”) 2\/k+c Ans.

Solution
J~ x+2

VY+1

Put ¢t=x+3 then
=% di=dx

—2(x+3)2 +¢

= _2\Jx+3+c Ans.
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Question # 21 I de

Sin x + Ccos'x

Solution

2
-2 g
Sin x + cos x

1
:I T dx
(sinx-i—cosx)

1

T x
SIN X+ ——COS X
2

=
:Il
2

1
=.[ dx
. JE s T
smz-smx-i—cosz-cosx

ge
- %L(Y_z]
o - )

=i

+c¢ Ans.

>
Question # 22 J. E

2

*Slﬂ X+——CoSx

Solution . 2

dx
It 5

—S8IN X +—CcosXx

2 2

d
:I - *

: 45
€08~ SIN X +SIN—COS X
J J

o T
Sln("f‘i‘ jj
ILOSGL[\?-!- Jdv

n T
cosec(x +?J = cot(x +7]
N )

n
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