Chapter 7 Integrals

EXERCISE 7.1

Question 1:
Find an anti-derivative (or integral) of the following functions by the method of inspection,

sin2x.

= i(ccos 2x)=-2sin2x
dx
= sin2x = —li(cosh)
2 dx

= sin2x = i[a—lcos 2x]
dx\ 2

1
. .. . . ——C0s2x
Thus, the anti-derivative of sin 2xis 2

Question 2:
Find an anti-derivative (or integral) of the following functions by the method of inspection,

cos3x.

zi(sin 3x) =3cos3x
dx
=cos3x= li(sin 3x)
3dx
=cos3x= i[lsin 3x]
dax\ 3

1 .
. .. . —sin3x
Thus, the anti-derivative of cos3x is 3

Question 3:
Find an anti-derivative (or integral) of the following functions by the method of inspection,

e,
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d
:> Y
dx

—% ez.\' — %é(e‘h)

:>ez.x :i[lez:r]
dx\ 2

1
Thus, the anti-derivative of ¢** is 2

(ez") = 2¢*

2x

Question 4:
Find an anti-derivative (or integral) of the following functions by the method of inspection,

(a_x+b)2_

%(ax + .E‘J)'1 =3a(ax +b)?

= (ax+b)2 —31—ai(wc—l—b)3
2 d l 3

bY =—| —(ax+b)
= (ax+b) dx[3a(ax+ )J

1
of is 3a

2

BY
Thus, the anti-derivative (ax+D) o)

Question 5:
Find an anti-derivative (or integral) of the following functions by the method of inspection,

sin 2x —4¢**

i(—lcos 2x— ieh} =sin2x—4e**
dx 2 3

——cos2x——e3‘J
Thus, the anti-derivative of sin2x —4e™ is ( 2 3

Find the following integrals in Exercises 6 to 20:

Question 6:

[(4¢™ +1)dx
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Solution:
J'(4e-“ +1)dx = 4J'e-‘*dx+_[1 dx

3x
—4[8 ]+x+C
3

4
=—e" +x+C
3

Question 7:

[ [lmé}ix

Solution:

[ [1-—de [ (" = 1)ax
= [¥dx—[1dx

=F Bl
3

Question 8:
J.(wc2 +bx + c)dx

Solution:
_[ ax® +bx+c dh=a 2dx+b_[xa5:+c_|'1a5c

J+
[ )+ [ }mc

b 2
ﬂ+%+r:x+C

Question 9:
_[(2x2 +e") dx
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Solution:
J(Zx2 +e"‘)dx = 2jx2dx+_[e"dx

3
=2[£ J+e"+C
3

L
3

Question 10:
2
1
f-_] &
(&%
Solution:

(g5 = l(+3-2)

:dex+J-%afx—2_[Idx

2
=%+iog|x)—2x+c

Question 11:

3 2
J‘x +i.;c 4!

Solution:
j%ﬂ(ﬂs-u*ﬁdx
:jxdwsjldx—ztjx"zdx

2 -1
="—+5x-4[x—]+c
2 I

2
X

=—+5x+£+C
2 x

Question 12:

J-x3 +3x+4 [

Jx
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Solution:

J'x +3x+4 j[xg+3xé+4x_éde

771 3 1
=§x2+2x3+8x3+C

T 3

=%x2 +2x2 +8J/x+C

Question 13:
J‘xs—x2+x—l !
x-1

Solution:

Jx—x+x l J[’C'i'](x 1)

=I(x2+l)dx
= [x’dx+ [ 1

3
X
s
3

Question 14:

J(1-x) s
Solution:

[EN R

= jx%dx—jxgdx
3
2

=]
x.?.
?+C
Z

3 3

5

x2

3
2

2
3
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Question 15:

J.\/.:-'c‘(3x2 +2x+ 3)dx
Solution:

_[J;(f‘;xz +2x+3 )= I[Sx% + 2x% + 3;5}1;(

s 3 1
=3jx2dx+2j-x2dx+3jx2cbr
7 5 3
x? x2 x? .
=3 7 +2 ? +3 ‘? +C
2 2 2
6 7 5 3
e i e iy 8- T O
7 5

Question 16:

_[(2x—3005x+e*‘)dx

Solution:
J(Zx—3cosx+e‘)dx: 2!xdx—3]cosxdx+‘|.exdx

2
:%mS(sin Jc)-l—e‘r +C

=x’—3sinx+e* +C

Question 17:

[(2+" = 3sinx + 5 jdx

Solution:

j[zxﬂ —3sinx+5J§)dx: 2jx2dx—3jsinxatx+ijlfdx

[V H ]

2x° x

=T—3(—cosx)+5 +C

3

2
2 5 2

=—x +3cosx+—x2+C
3 3
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Question 18:
Jsec;z(secx +tan x dx

Solution:
Jsecx(secxﬂan x)dx = J(secz x+secxtan x)dx

= J-se-::2 xdx +Isec X tan xdx

=tanx+secx+(

Question 19:

sec’ x

[
cosec X
Solution:
1
sec’ x 2
_ [cos’x
[ dn = [0S 2,
cosec’x
sin’ x
= 2
sin” x
:I = dx
cos® x
= J.‘[am2 xdx

:J-(seczx—l)dx
= ISGCZ xdx—jldx

=tanx—-x+C
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Question 20:

J'2—3Sinx »

0052 X

JZ 3sinx J-[ SSinde
cos’ x cos’x cos’x
=I2sec xdx—3_[tanxsecxdx

=2tanx-3secx+C

Choose the correct answer in Exercises 21 and 22

Question 21:

1
=)
The anti-derivative of Jx equals
1 1
(4) %x-" +2x24C
(B) Ex§ Jrlx2 +C
3 2
3 !

(C') %x3+2x2+C

3 1
(D) %xE +éx2 +C

Thus, the correct option is C.
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Question 22:

2 r(x) =2 - |
If dx x* such that/ (2) =0 then /(%) is
1 129
A) x4 =2
(4) *+—=——
1 129
B ¥*+—+-2
(B) x+-5+=2
1 129
&) it
(€) **+—+=2
1 129
D) Y+——
(p) v+L-1
d . ; B
— :4'.__
Given, dxf(x) * A
%
3_2 _ ¢
Anti-derivative of % f(x)
Therefore,
3
== 4 3__dx
f(x) Ix I
f(x)=4]Fdc-3[(x*)ex
X x"“
/) {‘J (—3}“
f[x]=x4+L3+C
X
Also,
= f(2)=0
- 1
=3 2)= 24+_,_,+C:0
/(2)=(2) o)
:>]6+1+C:0
8
1
=>C=—[16+—]
8
:>C:——@.
8
gL 129
=fi(¥) = =

Thus, the correct option is A.
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EXERCISE 7.2

Integrate the functions in Exercises 1 to 37:

Question 1:
2x

1+x*

Put 1+x” =¢

Therefore, 2xdx = dt

‘[l+ d‘C—I dr—log’t|+(,
x°

zlogll+x“+C
zlug(]+x2)+C
Question 2:
(log;c)2
X
put log|x|=1
ldx:dr
Therefore, x
l
j OEM I: dt
=—+C
3
l 3
_(logl) .
3
Question 3:
_
x+xlogx

1 1
x+ xlog x _x(1+logx)
Put 1+logx=t
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1
—dx=dt
Therefore, x

1 1
————dx=|-dt =1 C
JJC(]—H{)ch) ! It ' og|r|+

= log|l +log x|+ C

Question 4:

sin xsin(cosx)

Solution:
Put cosx=t¢

Therefore, —sin xdx = dt

_[sin xsin(cosx)dx = —Jsin tdt =—[-cost]+C

=cost+C
=cos(cosx)+C
Question 5:
Sin(ax+b)cos(ax+b)
Solution:

2sin(ax +b)cos(ax+b)

sin(ax+b]cos(ax+b) =

2
_sin2(ax+b)
- 2
put 2(ax+b)=t
Therefore, 2adx = dt
JsinQ(ax+b) ljsinrdt
TN g o [
2 29 2a
=t[—cost]+€
=_—1c052(ax+b)+(3

4a

Question 6:
Nax—+b
Solution:

Put ax+b=t¢
Therefore,
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= de="1dt
o
1
‘ :. 1|
j(ax+b)zcﬁc~;jz2dr=; 3 +C
2
=%(ax+b)%+C

Question 7:

xvx+2

Solution:
Put,x+2=t¢
Sdx=dt

= [xfx+2 = [(t-2Wrat

_ I[‘; ) zfi}#

= jt%dt —ZJI%dt

5 3

2 £2
_§_2 T s

2 2
=2f§*if§ +C

5

2

5 3
=2 (xr+2) S (v42):4C

Question 8:

xV1+2x°
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Solution:
Put, 1+2x% =1
Sodxdx = dt

:ij\/1+2x3dx=j€dz

Question 9:

(4x+2)\/x2+x+1

Solution:

Put, x* +x+1=1¢
~(2x+ 1) dr=dt

[(4x+2)Vx +x+ldx
= [2uas
=2 et

3|

=Pl £ +c=f(x2+x+1)§+c
3 3

2

Question 10:



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Solution:

=V ()
Put, (\/;—l)zt

e w=ar

2x
2

ﬁjmdx=j?dr

=2logle|+C
= 2log[Vx -1+

Question 11:
*

Vx+4

, x>0

Solution:
Put, x +4 =t

o=l

b e (s

x+4

1 1
=—2-f..12 -8t2+C
3

5 1
==12(1-12)+C

13 (1-12)+

2 1 _
:§(x+4)2 (x+4-12)+C

:§ x+4(x-8)+C
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Question 12:

I

(x3 —1)5 x

Solution:
Put, x-1=t
S 3x%de = dt

= j(x3 —1); rdx = I(x3 —l); X x*dx

1 4 1
= _[ﬁ (!+1]?= %J‘(rg +13Jdt

—
| | =1
+

wl-h-lh;u.r.
=]
~

Wil

~

~ W L
+
S
|
R R SR |
+
~

I
|
—
=
T
I
—
—

Question 13:

2

¥
(2+3x3 )3
Solution:
Put, 2+3x° =¢
= 9x%dx = dt
J' & s 1 dr

ey 9y
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Question 14:
1

— x>0
x(logx)

Solution:
Put. logx=t

.'.ldr= dt
X

Ll (i)

1—m
_ (logx) i

(1-m)

Question 15:
X
9—4x"

Solution:
Put,9—4x’ =¢
co—8xdx =dlt

—1¢l
= [or =gl

=_?1log‘r|+C

=_?llog‘9—4x2‘+c

Question 16:

2x43
e

Solution:
Put, 2x+3=¢
S 2dx=dt

=5 J-ez’”jdr = %Iera’r
= %(e’ ) +C

1 (2xs
== 1
2
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Question 17:
X

o

Solution:
Put, x* =¢
5o 2xdx =t

= jeidx =%j:7d: =%_[e"a’t

=l[iJ+C
2\ -1

1 .-
=——e¢ " +C

Question 18:

tan ' x

e

1+ x?

Solution:

Put, tan' x =7
1
C14x

dx=dt

2

t 1

= | ‘;":nx}_ dx=[e'dt
=e'+C

1

=elan x+C

Question 19:
e -1

s |

Solution:

e’ -1

e +1

Dividing Nr and Dr by ", we get
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2
e’ -1
& €=

eZ.\' +1 ex +e—.r

x

=
Let e +e* =t

(e" —e " )dx =dt

= logH +C

=logle" +e |+ C

Question 20:

62.\' _ eﬁ2,\'

ezx o e—2.x

Solution:
Put, e +e ™ =¢
(2e2*' ~2¢™)dy=dt

= Z(ezx —e'z")dxz dt

ezx _e—2x dt
= I( 2x =2x J dx = E

Question 21:
tan® (2x-3)

Solution:
tan® (2x—3) =sec’ (2x—3)—1
Put, 2x-3=t¢
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S 2dx=dt
= J'tan2 (2x-3)dx= J-[sec2 (2x- 3)—1},&

:%J(seczf)dt—jldx: %jsec2 tdr—j'ldx
=ltant—x+C
2

=%tan(2x3)x+C

Question 22:
sec’ (7—4x)

Solution:

Put, 7-4x=1t
c—ddx =dt

Isecz (7-4x)dx = _le'sec2 tdt
-1
=—/(tant)+C
3 (tant)+
:_Tltan(7—4x)+C
Question 23:

sin”' x

i

Solution:

Put, sin' x=1¢
1
g
:>I sin”' x
N
¢ (Sin";c)2

2 2

dx =dt

dx:jrdr

+C
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Question 24:

2cosx—3sinx
6cosx+4sinx

Solution:

2cosx—3sinx _ 2cosx—3sinx
6cosx+4sinx  2(3cosx+2sinx)

Let 3cosx+2sinx=t¢

(=3sinx+2cosx)dx = dt

j2C08X-3SI.l’1x dy — ﬁ
6¢cosx+4sinx 2t

1,1
=3 )z

1
=510g|t|+(7

= %Iog|25inx+3005x]+€

Question 25:
1

cos” x(1—tan x)’

Solution:
1 _ seex
cos’ x(1-tan x)2 (1-tan x)z

Let (1-tanx)=1

—sec” xdx = dit
2 R
:>J- sec” x P ﬁ
(1-tanx) !
=—Ir‘2dr
=1+C

t
1

:7+C
(1-tanx)
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Question 26:

Ccos x/;
Jx

Solution:

Let \/;c=t

1
—dx=dt
24/x

.[COS X

Jx

=2sint+C
=2sinJx +C

dx = 2j costdt

Question 27:

v/sin 2x cos 2x

Solution:
Put, sin2x=t¢
So, 2cos2xdx = dt

= I\fsin 2x costdx=%j\/;dt

ra | s

e
2|3
2

+C

12
==fi +C
3

3
= %(sin 2x)2+C

Question 28:
cosx

V1+sinx

Solution:
Put, 1+sinx=t¢
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cocosxdx=dt

cos X
j ]+mnxd I

| =

T — CT
1+

=2\/;+C
=2J1+sinx+C

Question 29:
cotxlogsinx

Solution:
Let logsinx=¢

1
= ——cosxdx = dt
Sin x
cocotxdx =dt

= Icot xlog sin xdx = Irdr
£

=—+€
2

= %(Iog sin x)2 +C

Question 30:

sin x

l+cosx

Solution:
Put, 1+cosx=¢
Co—sinxdx = dt

sin x
'[1+cos,\cab.C '[

=—log|t|+C

=—log|l +cosx|+C
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Question 31:
sin x

(l+cosx)2

Solution:
Put, 1+cosx=¢
Lo=Sinxdx =dt

o e

I1+cosx
=—It‘2a’:

1
——+C
{

1

= =@
(l+cos;»c)Jr

Question 32:
|

l+cosx
Solution:

dx

Letl *1+4cosx
1

x
COsS X
sin x
_J* sin x
smx+cosx
_I 2sinx

1+

51n1+cosx
_iJ- (sinx +cos x) +(sin x — cos x)
2

(sinx+cosx)

Sln X—COosXx
:—ju —j
SINX+CosS X

(x)+ J-sml—cosxdx
27 sinx+cosx

Let sinx+cosx = =>(cos x —sin x)dx = dt

2 2 !

_x_1 . B
== 2log|r|+(? . 210g\smx+cosx\+€
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Question 33:
1
I—tan x

Solution:

Put, szl—tanx

1 cos X
:_[ , dx“—‘f —dx
_sinx cosx—sinx

Cos Xx

(COSX—SIH x) +(COSX‘+“SIII X)Jx

2cosx 1
_ = ==
Icosx sin x x 2-[ (cosx—sinx)

——Ildx J-cosx+smxd _x+1 cosx+smxdx

COSX—SInx 2 2Ycosx—sinx
Put, cosx—smx=t:>(—smx—cosx)dx=dt
ap=2el (d!) IOgM-F(

2 2 t 2

=%—Elog\cosx—sin x|+C

Question 34:
vtanx
§in X COS ¥
Solution:
Jtan x Jtan x xcosx
Letl= j dbx j dx
SN XCOS X SIN X COS X X COS X
J- Vtan x dx_jsec xdx
tan x cos® x Jtan x

Lettan x = = sec’ xdx = dt

dt

I = St

I %

=2Jt+C
=2Jtanx +C

Question 35:
(1+logx)’

X
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Solution:
Put, 1+logx=1¢

.‘.ldx=dt

Question 36:
(x+l)(x+ logx)2

X

Solution:

(,\f+1)(Jr+10{a_L\”)2 _ [x+1](x+ log)2 _ [H%J(H logx)2

X X

Put, (x+logx) =t

(1 +1de i
X

:>_[[1 +%](x+logx)l dx = [ dr

=Lap
3

:%(x+ logx) +C

Question 37:
x° sin (tan'] x‘)

1+

Solution:
Put, x* =¢
LA dx=dt

x sm(tan 'x sm tan t
il )ty g

Let tan't=u
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S =i
1+1°
From (1), we get
X sin(tan" x4)dx
'[ 1+x

1¢ .
=—Ism udu
4
I as
=—(—cos u)+C
4
=—lcos(tan"' t)+C
4
-1
=—cos(tan 'x*)-i-C
4
Choose the correct answer in Exercises 38 and 39.

Question 38:

10x” +10" log, 10
'[ x° +10° & equals
(4) 10" -x""+C (B) 10" +x"+C
(C) (10°=x°) " +C (D) log(10"+x°)+C

Put, x"" +10" =¢

dt

t
10x° +10" log, 10 dt

= j 10 de = | —

x +10x t

=logi+C

=log (10" +x")+C

Thus, the correct option is D.

~(10x +10" log, 10) dx =j

Question 39:
_[ dx
sin” xcos” x equals
(A) tanx+cotx+C (B) tanx—cotx+C
(C) tanxcotx+C (D) tanx—cot2x+C

Izj — i dx
Put, sin” xcos” x

dx I 1

vl 2
sin- xXCos X
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JSln x+c05 X
Sln )CCOS X

dx

2
sin’ x CoS” X
—J dx+—— -
Sln xcos X SInN” XCos™ x

= Isecz xdx + jcos ectdx

=tanx—cotx+C

Thus, the correct option is B.
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EXERCISE 7.3

Find the integrals of the functions in Exercises 1 to 22:

Question 1:
sin’® (2x+5)
sin® (2x+5) = 1-c0s2(2x +5) _ 1-cos(4x+10)
2 2
1-cos(4x+10)

:Isin2(2x+5)dx=j dx

2
1 1
=5jldx—5jcos(4x+1o)dx

1 l[sin(4x+lO)J+C

o
2 2 4

1 1 . 3
=§x—§sm(4x+]0)+(,

Question 2:
sin3xcos4dx

Using, sin 4cos B = %{sin(A + B)+sin(4-B)}

_‘-sin 3xcosdxdx = %j{sin (3x +4x)+sin(3x - 4x)} dx
= %I{sin 7x+sin (—x)}d,x
:%j{sin 7x —sinx}dx

= %J.sin 7 xdx —%J.sin xdx

_ 1 (cos?x

e — ]—%(—cosxh(f

—cos7x cosx
= + +C
14 2

Question 3:
cos2xcos4dxcosbx
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1
AcosB=— A+ B A-B
Using, cos Acos B =— {cos(A+B)+cos( )}

j-cos 2x(cos4xcos 6x)dx = J-cos 2xB {cos (4x+ 6x) +cos(4x - Gx)}} dx

I{cos 2xcosl0x+cos 2xcos( 2x)}cix

I{cos 2xcos10x +cos” Zx} dx

J.{ —cos(2x+10x +;cos(2x lﬂx)} (l+0354xﬂck

=Zj'(00512x+0058x+l+cos4x)dx

1|sinl2x sin8x sindx
=— + +x+ +C
4 12 8 4

Question 4:
sin® (2x+1)

Put, Iz_[sin3(2x+1)

= [sin’ (2x+1)dx = [sin* (2x +1)sin (2x+1) dx
= [(1~cos® (2x+1))sin(2x+1)dx

Let cos(2x+1)=1¢

= -25in(2x +1)dx = dt

= sin(2x+1)dx = —chr

=_?l{cos(2x+1)—£(32x—+])}

—cos(2x+1)+ cosS(2x+l)+C
2 6
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Question 5:

sin’ xcos® x

LetI= J.sin3 xcos® xdx
3 i .
= Icos; xsin” xsin xdx

= J.ncos3 x(l —cos’ x)sin xdx
Let cosx=t¢
= —sin xdx = dt

:>l:—.[1"(l—f)d{
=-[(r-¢)at :_{%_'{6—}

cos'x cos’x cos’x cos'x
=— - +C = ~
4 6 6 4

+C

Question 6:
sin xsin 2xsin 3x

Using, sin Asin B :%{COS(A —~B)—cos(A4+B)}

j sin xsin 2xsin 3xdx = I|:sin x%{cos (2x —3x)—cos(2x+3x)}}dx
1 ) )
= Ej(sm xcos(—x) —sin xcos Sx)dx
= %j(sin XCOS X —SIN X COS 5x)dx

lj e 2xdx—% sin x cos Sxdx

1| —cos2x 1 1. 1.
:Z[ 2 }—EJ{Esm(x+5x)+531n(x—5x)}dx

=_0082x—lj sm6x+s1n(—4x )dx

8

_—cost_l —cos6x cosdx e
8 4

—cos2x 1 —cos6x cosdx

T8 8 e

_ l|:cos6x B cosdx —COSin|+C
3 2
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Question 7:

sin4xsin 8x

Solution:

; : 1
Using, sin Asin B =E{cos(A —B)—cos(4 +B)}

Isin 4xsin 8xdx = I{%cos(élx ~8x)- %cos(élx + 8x)}dx
= %J-(cos(—4x) — oS le)dx

=%I(cos4x— cos12x)dx

1 [sin 4x B Sianx]
2 4 12

Question 8:

l1—cosx
l+cosx
Solution:
l—cosx zsng . w X S

= 2sin" —=1-cosx and 2cos"—=1+cosx
1+cosx 5., 2% 2 2

2
:tan?'f
2

{2

1-~cdsx dx =I(secz E—l)abc
2

14+cosx



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 9:

COS X
1+cosx
Solution:
cos X cos® X —sin? = N ; )
= 2 - 2 {cosx=cosz Z _sin?= and COSX=20052-—]]
1+cosx 2e0s X > > =
2
2 2
,,jﬂmgf[l_mzi]w
l+cosx 2 2

=l.[(1—$€'02£+1]dr
2 2

=1I(2—Sccz i]dx
2 2

X
1 tan —
=—|2x-—2|+C
27T
2

X
=x—-tan—+C

Question 10:

sin’ x
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Solution:

sin’ x =sin’ xsin’ x

_[l—cosh)(l—cost)
2 2

(1—cos Zx)2

21
4
:—[lﬂzos2 2x—2cos 2x]

l+{#]—20052x]

1+l+lcos4x—20032x]
2" 2

e T S e S B e
I 1T 1T

gJrlcosétx—2(:0:’-;2)(]

2 2

.'.j'sin4 xdx = lj[g +lcos4x—2005 Qx]dx
4712 2

:l §x+l[51n4xJ—2xSIn2x +C
4|2 2 4 2

1 in4
=—[3x+ sin 4x

—ZsiHZX}rC

:3—x—lsin 2x +isin 4x+C
8 4 32

Question 11:

cos* 2x
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Solution:

cos*2x = (cos2 Zx)z

g [] +cos4x jz
2

=£[l +cos’ 4x+2cos4x]

1+ [%} + 20054.3:}

I cos8x
I+—+
2

+2cos 4x]

[3  cos8x

+2cos 4x}

ICOS4 2xdx = j(§+ cos8x " cosdx }ix
8 bod 2

:Ex+Lsin8x+lsin 4x+C
8 64 8

Question 12:

s 3
sin” x
l+cosx
Solution:
2
. R %

i o 251 —cos—

sm- x 2 2 . . X X 5%
. = - smx=2sm50035;cosx=2cos E_l
+cosx 20052_2_

L X X
4sin’ =~ cos® =
2 2

2cos? X
2

=2sin?>
2

=]-cosx

sin® x
dx =|(1-cosx)dx
Il+cosx I( GOSY)

=x-sinx+C
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Question 13:
cos2x—cos2a

COSX—COoOSot

L 2x+20 0 2x—2a
—2sin sin
cos2x—cos 2o 2 2

COSX—CoSc Xt L X
—281n sin 5

sin (x+ce)sin (x—a)

el
[ e

C+D

sin

C-D

[cos C —cos D=-2sin

2 2
B C(x+a) . (x—«
sin sin
(352 nl 557
x+o X—
=4cos cos
(5 (557
x+o x—o X+o x—«
=2| cos + + cos —
R |

= 2[cos(x)+ cosa}

=2cosx+2coscx

cos2x—cos 2¢
'.j—dx:j2cosx+ 2cosc dx
COS X —COS

= 2[sinx+ xcosa]+C
Question 14:

COSX —sinx

1+sin2x

COSX—Sinx _ COS X —sInx

. . .« 2 4 o
1+sin2x (sm X+ cos xJ+2smxcosx

cosSXx—sinx

"~ (sinx+cos x)’

Let sinx+cosx=t¢

2

[s.in2 x+cos’x=1;sin2x = zsinxcosxj

|
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~.(cosx—sinx)dx = d

dx

J-cosx—sinx _I COSX—SIinXx

I+sin2x (sinx+cos Jc)2

- jf’_;‘
=_[r‘2dr

==t 4L

— N
SIMX+CosSXx

Question 15:

tan® 2xsec2x

Solution:
tan’ 2xsec 2x = tan” 2x tan 2xsec 2x
= (secg 2x— 1) tan 2xsec 2x
=sec’ 2x tan 2xsec 2x — tan 2xsec 2x
j.tan3 2xsec2xdx = J.sec2 2xtan 2xsec2x — j tan 2xsec2x

sec2x
+C

= Isecz 2xtan 2xsec2x —

Let sec2x =1
c.2sec2xtan 2xdx = dt

sec2x+C

Itan3 2xsec2xdx = % [fdf -

£
zi__sec2x+c
6 2

~(sec Zx)3 _sec2x
6 2

+C



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 16:

tan* x

Solution:

tan® x

=tan’ xtan’ x

=(sec2 x—l)tanzx

=sec’ xtan’ x —tan” x

=sec’ xtan’ x —(sec2 x—l)

=sec’ xtan® x —sec’ x +1

Itan‘ xdx = Isecz xtan® xdx —J.se-::2 xdx + Ildx
=J'sec2 xtan® xdr—tanx+x+C  ...(1)

Consider sec” xtan® xdx
Let tan x =¢ = sec” xdx = dt

£ tan’x
= Isecz x tan® xdx :jtzdr 5= »
From equation (1), we get
1
J.tan4 xdngtan?’ x—tanx+x+C
Question 17:
sin® x +cos’ x
=2 2
SN XCoOsS X
Solution:
sin’ x+cos’x  sin’x cos’ x

22 2 T a2 2 . 2 2
SIN“XCOS" X SN~ XCO0S™ X SIn” XCos™ x
sinx  CoSx

=St
cos’x sin’x
= tan xsec x + cot x cosecx
. 3 3
SN xX+4+Ccos Xx
J.,—ji,dx = j(tan xsec.x +cot x cosecx ) dx
sin”® xcos” x
=secx —cosecx + C
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Question 18:

cos2x+2sin’ x

CCIS2 I

Solution:

cos2x+2sin’ x

cos” x
- cos2x +(1-cos2x)

cos’ x

=sec’ x

cos’ x

. Icos2x+ 2sin’ x

. dxzjseczxdx=MHx+
cos’ x

Question 19:

1
sin xcos’ x
Solution:
1 _sin® x +cos’ x
sinxcos’ x  sinxcos’ x
sin x 1
= 7 -+ =
cos’x sinxcosx
1
2 cos’ x
=tanxsec’ x +—298 %
Sin X cos x
cos® x
, sec’x
=tan xsec’ x +
tan x

I;dx = _"tan xsec? xdx + J' sec’ x

sin ¥ens® x tan x
Let tan x =¢ = sec” xdx = dt
1
SINXCOS™ X
2
t
=5+Iog t|+C

dx:err+I%dt

= %tam2 x+log|tan x|+ C

[cost =1-2sin’ x]

(@

dx
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Question 20:

cos2x
a 2
(Cosx+smx)
Solution:
cos2x _ cos2x _ cos2x
. 2 = 2 . 2 . = .
(cosx+s1nx) cos” x+smx” +2cosxsinx 1+sin2x

i j cos2x _-[ cos2x
k ( I+sm2x

COS X +sin x)
Let 1+sin2x=t¢

= 2cos2xdx = dt

: J‘%dx:ljlm
(cosx+sinx)’ 294

=%log‘t‘+C
= %log‘Hsin 2x|+C

= %log ‘(sin X+ cos_x)2|+ C

=log isin X+ cos xi +C

Question 21:

sin”' (cos x)
Solution:

sin”' (cos x)

Let cosx=¢

Then, sinx = Ji—¢

= (—sin x)dx = dt

smxy

.
.-.jsin-[(wsx)dx_Jsin-.{ _d:J

1—2

_psin’'¢
) J 1-#
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Let sin ' t=u
1
1-¢
_[sin'i (Cosx)dx = —Judu

= dt = du

_ —[sin ! (cosx)];E

2

L)

We know that,

sin™ x+cos” x =

2
v gae _r_ _[Z_
~.sin” (cosx) > cos ' (cosx) (2 x]

Substituting in equation (1), we get

2
i
Jsin‘] (cosx)dx=—=—="+C

2
:—l T X —ax|+C
2 4
2 2
:_ﬂ__x__'_ﬂ_'_c
8§ 2 2
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Question 22:
1
cos(x—a)cos(x—b)

1 ~ 1 sin(a—b)
cos(x—a)cos(x—b) " sin (a—b)| cos(x—a)cos(x—b)

1 [Sin[(x—b)—(x—a)q

- sin(a—b)| cos(x—a)cos(x—b)
_ 1 [sin(x~b)cos(x—a)—cos(x~b)sin(xva)]
sin(a —b) cos(x—a)cos(x—b)
1
= m[tan(x—b)—tan(x—a)]

1 1
:Icos(x—a)cos(x—b)dx = Sin(a—b) I[tan(x—b)—tan(x—a)]dt

_1_)[_10g [cos (s~ 8)] + log|cos(x~a)]]

- sin(a-b
|cos(x—a)q+c

= : [log
sin(a - b) |cos(x—b)|

Choose the correct answer in Exercises 23 and 24.

Question 23:
i 3 2
J‘S]l‘l x—-cos” x
sin® xcos” x  is equal to

(A4) tanx+cotx+C (B) tanx+cosecx+C

(C) —tanx+cotx+C (D) tanx+secx+C
sin® x —cos” x sin® x cos’ x

Jiaﬁmf[ Fp— z}?‘x
sin® xcos? x sin® xcos’ x  sin” xcos® x

= J-(sec2 X —CO0s ec2x)dx

=tanx+cotx+C
Thus, the correct option is A.
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Question 24:

e* (1+x)
——dx

Jcosl(exx) equals

(4) —cot(ex")+C (B) tan(xe")+C

(C) tan(e*')+C (D) cot(e")+C

Solution:

cos (e x)
Put, e'x=¢
= (e'*x +e".])dx =dt
e (x+1)dx=dt

e 1+ dt

I cos(2 (e"x))dx i J- cos’
= ‘[secz tdt
=tant+C
=tan(e"x)+C
Thus, the correct answer is B.
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EXERCISE 7.4

Integrate the functions in Exercises 1 to 23

Question 1:
3x?
x® +1
Put,x’ =¢
3x%dx = dt
35
- -2
%] |
=tan 't+C
=tan"'(x?')+C

Question 2:
1

1+ 457

Put, 2x=t¢
L2de=dt

P v
:E[ u+ﬁ”+c

1
=Elog‘2x+xf4x2 +l’+(.‘

v Ix++/x° +a

1

o

Question 3:
1

(2-x)"+1

Put, 2—x=¢
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= —dx=dl

__ 1 &
J(2=x)" +1 VI +1

=—10g|r+\/t2+1’+(7 [Iﬁdt=log‘x+\!xz+a2
x*+a

2—x+,/(2—x)2+1|+(?
I T

|(2—.vc)+\/.xc2 —4x+5|+c

=5 dx=—_[

|

=—log

=log

Question 4:
1

J9—25x7

Solution:
Put, 5x=1¢
S 5dx=dt

W
V9—25x7 5 o
:l_[ LS
5 I|'32___lt2

Question 5:
3x
1+2x*

Solution:
Let V2x* =1
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. 2J2xdx = di

3x 3 dt
= dx =
I]+2x“ 2\J2J]+12

= %[tan' t] +C

= 235 tan™’ (ﬁx2)+ )

Question 6:

2
X

1—x°

Solution:
Put, x’ =¢
2 3x%de=di

x° 1 dt
jfl—x“dx:EIl—:

i1 |
=—| =1 +€
3[2 o ]

|
=—log &0
5 log

2

1+

1-¢

3

1-x°

Question 7:
x-—1

Jxt =1

Solution:
1

o T N - B
‘[\/xZ—lJr_‘[\/xz—ldx '[\/2 .

x -1

x
—_d,
For‘[vxz—l let x* —1=¢=2xdx=dt

(1)
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E gLl
Al
=%J‘t_l2dt

:%{25]

=t
=¥ -1

From (1), we get

x-1 B % B 1
vt b
=vx* - —Iog‘x+w‘x2—l‘+C

Question 8:

2
X

6 3
X +a

Solution:
Put, x* =t = 3x’dx = dt

+C

1
=§log‘r+\{t2 +a°
* +xt+a’

1
=—lo ; o 5
3 °8

Question 9:

2
S€C X

Jtan’ x+4

Solution:
Put, tanx =¢

dx Uﬁcﬁzlog‘x+ﬂx2—a2

|
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.sec” xdx = dt
sec’ x dt
= —dx: i iy
j«,Hanz,vf:+4 Iwhz?
= log‘: SN +4|+C

zlog‘tanx+\/tan2x+4‘+c

Question 10:
1

Nt +2x+2

Solution:

e =
X 4+2x+2 (x+1)2+(1)‘

Let x+1=t¢

sdy=dt

dx

dt

I 1
:bl\/x2+2x+2dr_J\/:3+1

=I0gt+dr2+]‘(.”

=log|(x+1)+/(x+1)" +1
= log|(x +1)+x’ +2x+2‘+C

+C

Question 11:
1

V9x? +6x+5
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1 I
— = [ —————dx

J\/9x2+6x+5 J(3x+1)2+(2)2

Let (3x+1)=t

= 3dx = df

1 1 1
=>|————dx=—|———dt
J‘(3x+l)2 +(2) 3jr2+2"‘

= l{ltan“ [iﬂw
3|2 2

—l[tan"[3x+1]]+c
6 2

Question 12:
1

V7 —6x—x°

2
7—6x—x° can be written as ?_(x +6x+9"9]

Thus,
?ALf+6x+9fﬂ
=16—(x2+6x+9)
=16—-(x+3)’

~(@) (3

_ I . I

R i o

Letx+3=¢

=dx=dt

= 1 dx = ;d
N e ot

=sin”"' [i) +C
4
=sin”' [x—i—:‘}] +C
4
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Question 13:
1

(x=1)(x-2)

Solution:

(x=1)(¥~2) can be written as x* —3x+2
Thus,

x*—3x42

+C

=log (x—;—J+\}x?'—3x+2

Question 14:
1

V8+3x—x7

Solution:

8+3x—x* =8—(x2 —3x+2—2]
4 4
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Thus,

Ei*[x2 +3x+—9—~2]
!

sde=dt
I . dt
Eisa
4
=gin' ~E g
V4l
2
3
x—-z-
=sin"’ &
Va1
N\ 2
o o Zx—BJ
=sin +C
N

Question 15:
1

(x—a)(x-b)

Solution:
(x—a)(x—b) =x’ —(a+b)x+ab
Thus,
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x? —(a+b)x+ab

2 2
(a+b) _(a+b) ab
4 4

=x2—(a+b)x+

{2

:>I x—al X—= dx:J- a+ ’ a+ de
GRS

Letx_(a;bjzf

Ldx=dt

= ! dx = ] dt

T e

+(C

~16g %{%ﬂ% G—2)z—0)

Question 16:
4x+1

W2 =3

Let,4x +1 =Ai(2x2 +x—3)+B
dx

=4x+1=A(4x+1)+B

= 4x+1=4Ax+A+B
Equating the coefficients of x and constant term on both sides, we get

4A=4>A=1

AtB=1=B=0
Let 2x*+x-3=t
s (dx+1)dx=dt
4x+1 1
= | ——dx = |—dt
J‘\,f2.7c2+x—3 J\/Z_
=Wt +C

=2J2x* +x-3+C
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Question 17:
x+2

Jxt =1

Put,x+2:A%(x2 ~1)+B ...(1)

=>x+2= A(2x]+ B
Equating the coefficients of x and constant term on both sides, we get

2A=l:>A=l
2
R=2
From (1) we get
1
(2x)+2
= | L dr =2 dx
\/xz—l \/xz—]

1 2x 2
=— dx + X a2
2'[\/:(2—1 J\/xz—l )
1 2x .
In — | ——dx, Letx’ —1=¢t= 2xdx=dt
Zj\ixz—l
1 2x 1 ¢ dt
LR e TEE
2'[\jx2—l y 2’[\/;
1
=§[2ﬂ
=l[2 xz—l}
2
=/x -1
J‘idngj#
Then, * Vx* -1 Vxt -1

From equation (2) we get

v =2log|x-++x" -

x+2 3 -
dx = x'—l+2log‘x+vx'—ll+c
'[x;‘xz-l

Question 18:
5x-2
1+2x+3x*
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S5x-2= Ad(]+2x+3x) B
Let dx

=5x—2=A(2+6x)+B
Equating the coefficients of x and constant term on both sides, we get

5=6Az,4=E
6

2A+Bw—2:>8~—%

S5x-2= %(2+6x)+[-%}

5
5x-2 6( rox )_ 3'
I Y L
1+2x+3x° 1+2x+3x2
j 2 +6x E-‘- 1
1+2x+3x° 3J9142x43x2
Let
24+ 6x 1
h _II+2x+3x2 dx and /, _I1+2x+3x2
.-.jis“'z cax=2n-11 )
14 2x+3x" 6 3
I 2+6x
l+2x+3x

Put 14+ 2x+3x% =1¢
= (2+6x)dx =dt

_ d
. .1’1 :-‘.T
1 =]0g‘(|

I, =log|l+2x+3x*|
I
L :I] IR IR

. ) 1+ 3[3: + —x]
1+ 2x+3x* can be written as 3
Thus,


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Iz:%] ] 21 \/E dx
“ 4 [3]}
| 1]
:i —l—tan_] 3
3 _\/E J2
L 3 3 /]
:__itan_](nn )
V2 V2 ]

Substituting equations (2) and (3) in equation (1), we get

e L e el el |

:%log|l+2x+3x2|— = tan "' [———3x+1]+(5

32 2

Question 19:
6x+7

(x—5)(x—4)

6x+7 6x+7

JE=5)(x-4) V' —9x+20
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6x+7= Ai(_x2-9x+20)+3
Put, dx

= 6x+7=A4(2x-9)+B

Equating the coefficients of x and constant term, we get
24=6=> A=3

—94+B=7=>B=34

Sb6x+7 :3(21—9)+34

'[ 6x+7 }-S(Zx 9)+34
Jx? —9x+20 9x+20
(2x-9)
S [ S SN ' | [ —
'[\! 2_9x+20 '[\}'xz—9x+20
2x-9 ]
dxand I, = | —————=dx
I\/ —9x+20 ) ‘[sz—9x+20
6x+7
o ————=31 +341 (1
j\/xlﬁt).wzo L (1)
Then,
["I 2x 9
x* —9x+2
Let x> —9x+20=¢
= (2x-9)dx=dt
el
-
I =2t
I =2x*-9x+20 ...(2)
and

1
I, = | —dx
i J‘\)xz—9:c+20
&1 81

X —9x+20=x"-9x+20+———
4 4
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Thus,

=9+ 204+ g—ﬂ
4 4

I, =log

[x_g]ﬂ/m‘ (3

Substituting equations (2) and (3) in (1), we get

6x+7 5 9 >
:3[2\!.3'“ —9x+20}+34]0g[[x——]+v‘x‘ —9.¥+20:|+C
J.\I -9x+20 2

=67x* —9x+20 +34I0g[(x—%]+\/f —9x+20}+C

Question 20:

x+2

4x-x°

L x42= Ai(4x—x3)+3
Consider, dx

= x+2=A(4-2x)+B
Equating the coefficients of x and constant term on both sides, we get

B Ty e
2
4A+B=2=B=4

= (x+2) =2 (4-2x)+4

. ) —(4 2x)+4
“J-\/ﬂfx—x o J \/4;( x?
=—*J 4 2x 1 i
) 4x x’ 4x xz) )
_f 4-2x I _
[ '[ 4x = and’; '[\;'4*( %
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+2 1
o al de===1 +41, el 1)

Vadx—x?

Then,
4 -2x
IL=[—=

Ndx-x?
Letdx—x° =t
:>(4—2x)dx =dt

:f%:%f?:z 4x-x* ..(2)

B 1
o F—

= 4x—x° :—(—4x+x3)

:(—4x+x2+4—4)

=4—(x-2)’

=(2)" - (x-2y

-

- j \/(2)* _l(x_ ™ dx =sin”’ [xTJ +(3)

Using equations (2) and (3) in (1), we get

x+2 x=2
— dx=——|2V4x—x" |+4sin” '[—) C
R e I
== + 45 N2 |+
7

Question 21:
E+2

Vil +2x+3

J- x+2 B J' (x+2

xfx2+2x+3 ¥ +2x+3
ZII 2x+4
VX' +2x+3
_ lJ- 2x+2 lj 2 e
VX2 +2x+3 \fx2+2x+3

2x+2
dx + dx
I\/x +2x+3 ‘[\/x +2x+3
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I s dx and [, —I—dx

VxT+2x+3 Vit ¥2x+3

j 12 I+1 (1)

Vel +2x+3

2x+2

NxP4+2x+3

Put, x> +2x+3=¢
:>(2x+2)dx=df

f_j'd’_:zJ 2t +2x+3 ...(2)

Then, /7, —I

= ey
JxP42x43

:x2+2x+3=x2+2x+1+2=(x+1)2+(\/§)2
=I 1 = dx = )+x,fx2+2x+3| il 3)
\/(x+1)2+ NG
Using equations (2)and (3) in (1), we get
24x% +2x+3 :|+10g| x+1)++x* +2x+3 ‘+C
‘[\fx +2x+3 [ ( )
:\,‘x”+2x+3+log‘ x+1)+vx3+2x+3|+C

Question 22:
x+3
x'=2x-5

d
t(x+3)=Aa[x2—2x—5)+B

(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we get
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2/1:1::>A:l
2

24+B=3=B=4
.'.(x+3)=%(2x—2)+4
1

143 —(2x-2)+4
= [ s———ar=[45
x°=2x-5 x°=2x-5
:lf 22)(—2 drsd 1 E
29 x*=2x-5 x*-2x-5
2x-2 1
iz_[z—dx and I, = —a’x
Let x —2x—5 —2x%—5
22 ge=lrian ()
x*—2x—5 2
I 2x 2
Then, ¥ —Dx— S

Put, x’ —2x-5=t
:>(2x—2)dx=dl

= =J-£t-=logM :log|x2 -2x—5‘ (2)

l

_'[(.r2~2x+1)—6
e
(x—l) —(\/g)

1 x~1~\/g
=2J810g[x-1+\/€] ~0)

Substituting (2) and (3) in (1), we get

dx

‘x]\/_|

b= ‘x—-1+«,f—|

I x+3

S~ - X —-2x— 5‘
x —2x-5

—1- f

ol _2x—5l+ 210
_210g|x2 2x 5|+\/El

Question 23:
Sx+3

Jx?+4x+10
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5x+3=Ai(x2 +4x+10)+B
Let dx

=5x+3=A4(2x+4)+B
Equating the coefficients of x and constant term, we get

Ih=5es =

2
44+B=3=>B=-7
.'.5x+3=§(2x+4)—7

5
f - S(2x+4)-7
= dx
V22 +4x+10 Jx? +4x+10
2x+4 |
= dx 7 [ ————dx
‘(v‘x +4x+10 Iufx2+43c+10
= [ 248 and I, = [k
VX2 +4x+10 a2 +4x+10
S5x+3 5
ot —I 7] (1
I\!r +4x+10 ()
Then,
I _I 2x+4
VX' +4x+10

Put, x* +4x+10=¢
L(2x+4)dx=dt

iy = %=2\/:‘_=2\/x2+4x+10 wil2)

i =j;dx

VX +4x+10

:_[ ! Ak

\/(,x2+4x+4)+6
_ 1
I\/(Hz)u J6

:log‘(x+2)\/x2 +4x+]0‘

Using equations (2) and (3) in (1), we get
J 5x+3

x+2)\/x2+4x+101+€
VX +4x+10 (
=5V +43+10 - 7log|(x+ 2)V¥* +4x-+10]+C

dx

5[2 x2+4x+10}7log
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Choose the correct answer in Exercises 24 and 25.

Question 24:

_[ dx
x"+2x+2 equals
(4) xtan' (x+1)+C (B) tan"' (x+1)+C

(C) (x+1)ta11']x+C (D) tan ' x+C

[ =
' +2x+2 (x2+2x+])+l

=
(x+1)"+(1)

= [tan'i (x+ l)] +C
Hence, the correct option is B.

Question 25:

dx

‘[ V9x-4x’ equals

(4) lsin"(gx_gjw (B) lsin"(—sx_9)+c
9 8 2 8

(C) 1sin-'(9"'8]+c (D) lsin"'[—gx_gJH?
3 8 2 9
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=lsin’1 8r—9 +C
2 9
Hence, the correct option is B.
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EXERCISE 7.5

Integrate the rational functions in Exercises 1 to 21.

Question 1:

(x+1)(x+2)

% A B

Let @+D)(x+2) (x+1) (x+2)
:>x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we get
A+B=1

2A+B=0
On solving, we get

A=-land B=2
X -1 2

“DE+2) (3+1) (x+2)

X -1 2
:I(x+l)(x+2)dx:'[(x+1)+(x+2)dx

=—log|x+1/+2log|x+2|+C

=log(x+ 2)2 —log(x+1)+C

(x+2)°
(x+1)

Question 2:
1

x* =9

=log

1 4 B
Let (+3)(x=3) " (x+3)  (+-3)
1=A(x-3)+B(x+3)
Equating the coefficients of x and constants term, we get
A+B=0
—34+3B=1
On solving, we get
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Az—land Bzl
6 6

N D B
”(x+3)(.x—3)_6(x+3) 6(x-3)

| | I
— - = dx
:f(xz_g) j[ﬁ(x+3)+6(x~3)J
I i .
- —glog\x+3\+glog}x—3|+(,

L [5-3)

=—log

6 1x+3)

Question 3:
3x-1

(1) (x-2)(x-3)

3x-1 _ A + B + C
Let (*=1)(x=2)(x=3) (x-1) (x-2) (¥-3)
3x-1=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x=2) ...(1)
Equating the coefficients of x*,x and constant terms, we get
A+B+C=0
—-54-4B-3C=3

6A+3B+2C =-1
Solving these equations, we get

A=1,B=-5andC=4
; 3x~1 _ N s . 4
C(x=D)(x-2)(x=3) (x-1) (x-2) (x-3)

3x-—1 B 15 X 4 ’
:>.[(xl)(x2)(x3)d"-H(xl) (x-2) (x3)}d

=log|x—1|-5log|x—2|+4log|x—3|+C

Question 4:

X

(x-1)(x-2)(x-3)

X A B C

Let G-D(x-2)(x-3) (x-1) (x-2) (x-3)

x=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) ...(1)
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Equating the coefficients of x*,x and constant terms, we get
A+B+C=0
—54-4B-3C =1

64+4B+2C =0
Solving these equations, we get

A=1,3=-z and ('.'=E
2 2

x 1 2 3

“GoD)E-2)(x-3) 2(x-1) (x-2)" v(
:I(x-l)(x—z)(x—s)dnj{z(x ) (»c 2) 2(x- 3)}"

=%10g|x—l|—210g|x—2|+%10g‘x—3|+('.‘

Question 5:
2x
x*+3x+2
Let — 2% = 4 + B
X +3x+2  (x+1) (x+2)
2x=A(x+2)+B(x+1) (1)

Equating the coefficients of x and constant terms, we get
A+B=2

24+B=0
Solving these equations, we get
A=-2and B=4

2x -2 4

(Y+l)(x+2) 'c+l x+2)
:I(x+1)(r+2) _J{ x+2) x+l)}d'
=4log|x+2|-2log|x+1|+C
Question 6:

J—=x*
x(1—2x)

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 _xu)by 2(1-2x)  we get
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- 1 1 2—x
=—4— sux[1)

(1-2x) 2 2\ =x(1-2x)

. N
Let x(l—2x) % (l—2x)
=(2-x)=A4(1-2x)+Bx
Equating the coefficients of x and constant term, we get
2A4+B=-1

And, 4 =2
Solving these equations, we get
A=2and B=3

2-x _2 3
x(l—Zx) X (1—2x)
Substituting in equation (1), we get

-x> 1 12 3
x(l_zx):5+5{§+(1_zx)}

3
'[x(l—Zr _I{z 2{ (1—2;:)}1'r
ﬁlog‘l—hﬂﬂ?

x 3
:5+10g|x‘—110g‘1—2x‘+c’

:%+log|x‘+

Question 7:

X

(x2+l)(x—l)

X _ Ax+ B N C
Let (X +1)(x=1) (&+1) (x-1)
.7c=(Achh:‘S’)(,\c—l)+C()«f2 +l)
x=Ax"—Ax+Bx—-B+Cx’ +C
Equating the coefficients of x*,x and constant term, we get
A+C=0
—-A+B=1

-B+C=0
On solving these equations, we get

A:—l,le and C'=l
2 2 2

From equation (1), we get
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- E—%H%L;
T2 (x-1) AT (x-1)

X 1 X 1
:’I(x2+|)(x_1)=_ij.mdx 235741 2jx—]x

= ——j—dx+—lan 'x+—log|x |+C

2%

Consider jﬁdx let ('C +1)—t:"‘2~’“ix dt

:>_fx o —j =loglt| = log‘x +1|

X

_log‘x2 +]‘+Etan“ x+%|og\x—l\+€

1 1 1 2
:Elog\x—ll—glog‘xz +]‘+5tan Lxs

Question 8:
X

(Jc—l]2 (x+2)

X __ 4 N B N <
Lot G- (#2) 1) (eI (2)
x=A(x-1)(x+2)+B(x+2)+C(x-1)

Equating the coefficients of x*,x and constant term, we get
A+C=0
A+B-2C=1
-2A+2B+C=0
On solving these equations, we get
A :E,leand C=—g
9 3 9
x 2 1 2

(x-u)?(xu) ‘9(x+1)+3(x-1)" T9(x+2)

:'I(x 1) (x+2) :_I x=1) j(x 1)’
— +§[I_—_1J§10g‘x+2‘+(?

g Je—1] 1 .
- C
9 0E|)\+2| (x- i)+
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Question 9:
3x+5
X =xt—x+1

3x+5 _ 3x+5
X —x?—x+1 (x—l)z(JC"I-l)
3x+5 A B C

Lot (1 (eel) (1) (o1 (v+1)
3x+5=A(x—1)(x+1)+B(x+1)+C(x-1)
3x+5=A(x—1)(x+1)+B(x+1)+C(x* —2x+1)  ...(1)

Equating the coefficients of x*,x and constant term, we get
A+C=0

B-2C=3

—A+B+C=5

On solving these equations, we get

A=fl,1’3’=4am:l("zl
2 2

) 3x+5 _ —1 N 4 . 1
C(e=1)'(x+1) 2(x-1) (x-1)" 2(x+1)
3x+5 1 1 1 1 1
= Imdxz _EI—d(xl) X+ 4'[de+5‘(mdx

1 -1 1 5
=—Elog‘x—1‘ +4(:]+Elog|x+ 1|+C

1 x+1 4
= R
2 B x—1 (x—l)-*
Question 10:
2x-3
(x*—=1)(2x+3)
2x-3 _ 2x-3
(xz—l)(2x+3) (x—1)(x+1)(2x+3)
2x-3 A B C

Let (x=1)(x+1)(2x+3) (x+l)+(x—1)+(2x+3)
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= (2x-3)=A(x-1)(2x=3)+ B(x+1)(2x +3)+C(x+1)(x—1)
= (2x—3) = A(2x* +x-3)+ B(2x* +5x+3)+C(x* —1)
= (2x-3)=(24+2B+C)x* +(A4+5B)x+(-34+3B-C)

Equating the coefficients of **,x and constant term, we get
24+2B+C=0

A+5B=2

—34+3B-C=-3
On solving, we get

48 e L i, B8
2 10 5
. 2x-3 _ 5 1 24
(e (x-D)(2x+3) 2(x+1) 1 (x—]) 5(2x+3)
2x—3 24 1 -
-[(x+1) 1—1)(x+])dx 2-[ x+1) J(x 1) ‘?J(2x+3) 2

5 1 12 .
= Elogh +1‘—Elog[x—]‘—?log‘2x+3|+(.
Question 11:

Sx

(Jc+1)(.vc2 —4)

5x _ Sx

(x+l)(x2—4) (x+1)(x+2)(x—2)

Sx __4 N B N c
Let (x+1)(¥*=4) (x+1) (x+2) (x-2)
S5x=A(x+2)(x-2)+B(x+1)(x-2)+C(x+1)(x+2) ...(1)
Equating the coefficients of x*,x and constant term, we get
A+B+C=0
~B+3C=5

—4A-2B+2C=0
On solving, we get
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A=§,B=—£and(_.'=—
3 2
_ 5x __ 5 5 . 5
C(x+D)(x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)
5x

|
ad ey et J(x+1) f@iiﬁdx

=§]0g|x+1|—510g‘x+2|+glog‘x—2]+(.‘

Question 12:

CHx+l

x =1

3
On dividing (x +x+l)by x*—1, we get
X +x+1 2x+1
— + 5
xhe] x- -1
205414 B
Let x* =1 (x+1) (x+1)
2x+1=A(x-1)+B(x+1) ...(1)

5

]

6

Equating the coefficients of x and constant term, we get

A+B=2
—A+B=1
On solving, we get
AzlandeE
2 2
_x3+x+]_x+ L 3
x* -1 2(x+1) 2(x—l)

x +r+l 1 1 3 I
dessile — g [ =ik
(=g =] x+2j(x+1) +2'[(x—l)
=—2—+l10g‘x+1‘ =log|x-1|+C

Question 13:
2

(l—x)(l+x2)

L1 &

(x-2)
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2 A4 | Bx+C

Let (1—x)(1+x2) _(l—x)+(i+x3)

2=A(1+x*)+(Bx+C)(1-x)
2=A+ Ax*+Bx-Bx’+C-Cx

Equating the coefficients of x*,x and constant term, we get
A-B=0

B-C=0
A+C=2
On solving these equations, we get
A=1B=1land C =1
2 1 x+1

(I—x)(1+x2) T 1-x +1+,\'2

2 1 X 1
:>’[(l—x) 1+x2)dx="-l—xdx+'|-ﬁdx+'.-l+x o

= _d '[l+x J.l+x -

=—10g|x—]‘+2 2|+tam'1x+(',‘
Question 14:
3x-1
(x+2)
3x-1 A B

7 -+ 2
Let (3+2) (x+2) (x+2)
=3x-1=A4(x+2)+B
Equating the coefficient of x and constant term, we get
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A=3
244+ B=-1=B=-7
3x—1 3 7

T2 (6+) (xe2)
3x-1 1 X
:»[(x+2fdx=3j(x+zya—7j dx

(x+2)2
-1
=3log|x+2|-7| —— |+

og|x+‘ ((x+2)}+

=3log|x+2|+ +C

(x+2)

Question 15:
1
x' -1

1 1 1

(x*=1) (P=1)(+1) (x+1)(x-1)(x*+1)

1 _ A4 N B +Cx+D
Let (x+1)(x—l)(x2+l) (x—i—l) (x—l) (x2+1)
1= A(x=1)(1+2*)+ B(x+1)(1+x* )+ (Cx+ D) (x* -1)
l=A(x3+x—x2—])+8(x3+x+x2+])+Cx3+Dx2—Cx—D
1=(A+B+C)x’ +(-A+B+D)x* +(A+B-C)x+(-A+B-D)
Equating the coefficients of x’,x*,x and constant term, we get
A+B+C=0
—-A+B+D=0
A+B-C=0

—~4+B-D=1
On solving, we get
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1 BbmdDe—r
4 2
1 - 1 1

"'(f -1) =4(;¢~+1)+4(x—1)Jr 2(1+x)

A=— B=
4

1

1 1 1
:>j x4__])dx=I4(X+])dx+j4(x_1)dx—fma{r

:>I loo\r+1| loo‘x—ll—%tan lx+C

=1 1
:—log ——tan ' x+C

4

Question 16:
1
x(x" +l)

[Hint: multiply numerator and denominator by x""'and put x" =t ]

1

X ( x"+1 )
Multiplying numerator and denominator by x"™', we get

1 In -1 xn—l

x(x"+l) e ‘x(x +l) x?(x"+I]
Letx” =t = nx"'dx=dt

1 X" 1 1

dx = = — | —dt

’[x(x”+1) '[ x +1)( njf(f+1)
1 A B

=—+

t(z+1) 1 (2+1)

1=A(1+1)+Br ...(1)

Equating the coefficients of # and constant term, we get

Let
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A=1land B=-1
1 1 1

"'r(r+1)=; (1+1)

1 1]l 1
el ma

= l[logM—log\HlUJrC

n

1 " n
:;[Iog'x -log|x +]|]+C
=ilog a +C

n X" +1

Question 17:

CoSXx

(1-sinx)(2-sinx) [Hint: Put sinx=¢]

CoSXx

(1-sinx)(2—sinx) Put, sinx =t = cosxdx = dt

_[ COS X dx:_[ dt
(1-sinx)(2-sinx) (1-2)(2-1)

1 _ A . B
Let (1=2)(2-1) (1-7) (2-9)
1=4(2-1)+B(1-1) ...(1)
Equating the coefficients of # and constant, we get

—24-B=0,and 24+ B =1
On solving, we get
A=1land B =-1

1 1 1

“0-0@-) -9 ()
cosx gl L 1 g
:I(l—sin.r)(Z—sin,r)dx I{]" (2_{)}“’

=—log|l—1|+log|2—1|+C

o
+C

o 2;
=R

2—sinx|
+C

=log‘

l-sinx
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Question 18:

(x2 +1)(x2 +2)

(xl ks 3)(x2 + 4)

(x2+1)(x2+2) ) (4x2+10)
(x2+3)(x2+4) 7(x2+3)(x2+4)
(4°+10)  4x+B L Cx4D
Let (x2+3)(x2+4) (x2+3) (x2+4)
4x* +10 = (Ax+ B)(x* +4)+(Cx+ D)(x* +3)
4x* +10= Ax’ +4Ax+ Bx* +4B+Cx* +3Cx+ Dx* +3D
4x* +10=(4+C)x’ +(B+D)x’ +(44+3C)x+ (4B +3D)

Equating the coefficients of x’,x*,x and constant term, we get
A+C=0

B+D=4

44+3C=0

4B+3D =10
On solving these equations, we get

A=0,B=-2C=0and D=6

C(a+10) L6

N (x2 +3)(x2 +4) (x2 +3) (x2 +4)

(xz +])(X2 + 2) | =2 6
7o)

(x2+3)(x2+4) - x2+3)+(x2+4

A +I)x"+2 o) 6
T G +3)+(x2+4)}‘“

:'[ x +3)(JL +4)

die=1-

Question 19:
2x
(Jc2 4—1)(3{Z +3]
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2x

(x2+1)(x2+3)

Put, x* =¢ = 2xdx = dt

) 2x _ dt

”j(xul)(x?sz;)ag'f J(r+1)(:+3) 1)
1 A B

Let
) (i+3) " (e+1) (143)
1=A(t+3)+B(t+1) ...(2)
Equating the coefficients of # and constant, we get
A+B=0and 34+ B =1
On solving, we get
Azl andf.‘ﬂz—l

2 2

1 1

CeD)(r+3) 2(+1) 2(t+3)

2x - o ’
:I(x2+])(x2+3) x_I{Q(rH) 2(r+3)}d

(z+1)\—;—10g|r+3|+<:‘

—llor
508

1 x*+1
=—log

2

1
+(C ==lo
5 g

r+1

t+3

+C
x*+3

Question 20:

Multiplying Nr and Dr by x°, we get
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1 x°

x(.’c‘1 —l)_ x“(x4 —l)
_ I B x’
- jx(f—l)dx_jx“(x4 _1)dx

Put, x* =t = 4x’ = dt

1 1 dt
”jx(x"—])dx_zjm

1 A B
Let (=) ¢ (-1
1=A(t-1)+Bt ...(1)
Equating the coefficients of ¢ and constant, we get
A=—-land B=1

1 -1 1

:z(z—l) P

=l

X(.’(

1
= Z[— log|t|+ log|t - IH +C
xt -1

4
X

:—I() +C
708

-1 1
—]+C =~log
t 4 °

Question 21:
1

(ex -1) [Hint: Put e* =¢]

Put ¢ =t = e'dx=dt
o [ L= [ Z - [
(e-*—l) t=1 ¢t t(t-1)
] A B
i = F
. t(r-1) ¢ +.*—1

1=A(t-1)+Bt ...(1)
Equating the coefficients of # and constant, we get
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A=—land B=1
1 -1, 1

'-'t(t—l) tt-1

- —a’1 f:!ogd+C
t(r-1) t
=log| Ul
7
Question 22:

J xdx
(x-1)(x-2) equals
1P
A.log(x ) +C
(x-2)

_2Y)
B.log(x )+C
(1)
x—1Y
C. log C
%[x_2) .

(

D. ]og‘(x—l x—2)‘+C

% A B

Let *-1)(x-2) (x-1) (x-2)

x=A(x-2)+B(x-1) ...(1)
Equating the coefficients of x and constant, we get
A=-land B=2

-1 2

e () (-2
X 2 L
:3I(x—n(x—2f““4{(x—n (x—2J”

=—log|x—1|+2log|x—2|+C

X —

Thus, the correct option is B.
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Question 23:

dx
'[x(xz +l)

equals

| , .
A. }0g|x|~510g(x“ - l)+(,
l 9 -
B. 10g|x|+510g(x‘ +1)+C
]
C.- |0g|x|+§]0g(x2 4 I)+C

1 .
D. Elog ‘x‘ +10g()«f2 + l)+(_

I A BxtC

Let x(xz +1) x O+l
1=A4(x° +1)+(Bx+C)x
Equating the coefficients of x*,x and constant terms, we get
A+B=0
=10
A4=1
On solving these equations, we get
A=1B=-land C=0
1 il L

=log\x\—élogix2 +1‘+C

Thus, the correct option is A.
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EXERCISE 7.6

Integrate the functions in Exercises 1 to 22.

Question 1:

xXsinx

Let }':Ixsinxdx

Taking u = xand v =sinx and integrating by parts,

I =x[sinxdx— [ {(%(1‘)) [sin xdx}dx

=x(~cosx)—jl-(-005x)dr

=—xcosx+sinx+C

Question 2:

xsin3x

Let I= stin 3xdx

Taking u = xand v =sin3x and integrating by parts,

I = x[sin 3xci¥—j{[%x]jsin 3xdx}dx
()

i THRORY + ljms?;xdx
3 3
—X COS 3; 1.
=M+—sm3x+C
3 9

Question 3:

x2ex

Let Fi= Ixze‘dx

Taking u = x*and v=e¢" and integrating by parts, we get
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I =x2‘[e"dx—.[{(%x2]_[exdx}dx
=x'e" —JZx.e"cix

=x%¢" — 2_[x.e"dx

Again using integration by parts, we get

= x%e" =2 {y [erax- j{[%x] [ eldx}dr}

=x'e" -2 [xe’ = Ie’dx}
= x%e* -2 [xex - e*’]
=x'e" —2xe" +2¢" +C

=e*'(x2—2x+2)+c
Question 4:

xlog x

Let 1= leogxdx
Taking # =logxand v=x and integrating by parts, we get

I= logx‘[xdxj{(jxlogx]fxdx}dx

e 1 x*
=logx.——|—.—dx
S
=x‘E0gx_j-£dx
2 2
2 2
_X Iogx_x_+c
2 4
Question 5:
xlog2x

Let 1= JxlogZxdx
Taking # =10g2x and v = x and integrating by parts, we get
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I =log Zxedx—I{(% log 2x}_|-xdx}dx

& 2 @
=log2x.——|—.—
s
2 -
X logzl—jidx
2 2
_x'log2x X'
2 4

+C

Question 6:

x” log x

Let ! =Jx3 log xdx

Taking u =logxand v=x* and integrating by parts, we get

I =logx|xdx - j{[% 1ogx]jx?dx}dx

=log x. = | l.idx
3 X3

31 _2
_ X logx *Ix—dl
3 3
_xlogx x* .
3 9
Question 7:
xsin”' x

Let I= Ixsin"' xdx

Taking u =sin ' xand v = x and integrating by parts, we get
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I =sin™" xj xdx — J{(% sin”' x] J-xcbc} dx

—dx

-+ % J [
x"
x?sin ' x —x?
e e &
2 +2'[,! —xt *
_x sm'x x* 1
= &
2 I{\/l \/l—xz}
x sin”' "I{ [~ — }dx
1—x*

x sin” x {j‘\/l——dx I 1 e
v1-x?
2 -1
=w+l{§\(l gl +%Sil‘1_1 x—sin ' x}+C

2 3

x'sin'x  x = 1 ..
== 4+ J1-x* +—sin
2 4

“

x—lsin_]x+c
2
=l(2x2 —l)sin'] L T,
4 4

Question 8:

xtan' x

Let 1= Ixtan" xdx

Taking u =tan™' x and v = x and integrating by parts, we get
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[=tan' xj.xdx—f{[%tan x]jxdx}d

=tan ' x = —I 1 iaﬂx
2 1+x* 2

xtan x__j x? -
2 1+ x°

kgt x +1 1
= - - dx
2 21{1”2 1+x2}

Fp
_x tan x_lj-[]_ 1 2]“5‘
2 2 1+x

z -1
=w—-l(x—tan"'x)+(f
2 2
X x 1
=—tantx-=+—tan'x+C
2 2. 2

Question 9:

xcos” x

Let I =Ixcos"’ xdx

Taking u =cos™' xand v =x and integrating by parts, we get
I =cos x_[.mir - J{[% cos | x)jxdx}dvc

%
2

=cos~ x[ J '[«,/7
1-x
_xzcos' x__Jl—r —1

& o
:&_%J{ﬁ{

2

. J}dﬁc
Vi-x* )
x*cos'x 1 5 1 —1
P I S (9% (R 5y NS
2 2.[ xax 2.[[ i <

2 -1
X E Ly Ll g D)
/; 2" 2
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Where, I, =I 1-x%dx

=1 = Jl-xﬂldx-j%dl-xzjldx

:>11—x\/1—x'—_[ — xdx
2V1—x

:>11:x\/1—x2—-[ rzdx
l—x
1-x*-1

dx

= =x\/!1—7—_[

V1=x?

afizxm—{fmd“j\/%}

=1 =xVl-x° —{I1+cos'1x}
=2 =xyl-x* —cos' x
AL=Z - o o0s

2 2
Substituting in (1),

Py 1 1 1
Fu X 55 x——[f-m—gcos'lx —ECOS_IX

2 2\2

2
:(2'14 l)cos'lx—i l=xf+C

Question 10:

el

(sin" x)h

Let 1= j(sin" x)2.1 dx

L 2
Taking ¥~ (Sm X ) and v =1 and integrating by parts, we get
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(s 5] [sm xj P [{[ism Jf \/%dx}dx}

:x(sm"x) +[sin"x.2 l—x’—I 2 l—qux}

1
NI
B x(sin'] x)g +241-x"sin’! x—jde
- x(sin"’ x)1 +2Wl-x"sin" x-2x+C
Question 11:

xcos ' x

V1-x2

Solution:

f IJCCOS x

Nk

I=_—1_‘- o .cos”" xdx

—2x J
Y =
Taking u =cos™' xand (Vl -x" ) and integrating by parts, we get

1:‘1{905 xjﬂ j{[ cos™ x]j\/_dx}dx]
=_?[ cos ' x2v1-x" - |

S|
241-X% dx}
N

:—_2\/1—1«*2 cos x+J.2de

- o127 costx +2x}+ C

=—{ |3 oos"x+x—‘+(.ﬁ
Question 12:
xsec’ x

Solution:

Let I = Ixsec2 xdx
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Taking u = xand v =sec’ x and integrating by parts, we get

I= ;vc‘JStac2 xdlx —j{(%x]]secz xdx}cbc
C

=xtanx—jl.tanxdx

= xtan x + log|cos x|+ C

Question 13:

tan”' x

Let 7 :j].tan'E xdx

Taking u =tan"' xand v =1 and integrating by parts, we get
[ =tan™ leafx —J{[itan" x]fl.dxldx
ds J

Ixa'x

=tan' x.x—
'[H—x2
i 1 2
= xtan ‘x——I .
214 x°

= xtan™ x—%log‘] +x2|+C
=xtan'1x—%log(l+x2)+C

Question 14:
x(]og x)2

Let 1= Jx(logx)zdx

Taking ¥ = (long and v=x and integrating by parts, we get
I =(log x)’ jxa!x —I{{%(logx)z}jxdr]dx

x 2 1 X
:?(!ogx) MUZIDgx.;.-z—dx}

x 2
:?(togx) —J.xlogxdx

Again, using integration by parts, we get
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I= -xzi(logx)z = {log x [ xelx H(%Iog x]j‘xdx}dx}

x* 2 x 1 x?
=2 (logx)' | Zlogx— [~ Z-ax
2(ogx) {2 0g x Jx > ]

.XZ 5 xz 1
= (logx) —?10gx+5_|.xdx

2 2 2
X 2 X X
=—(logx) ——logx+—+C
5 logx) ~-logx+=

Question 15:
()c2 + l)logx

Let ! =J.(x2 +1)10gxdx = sz logxdx+J.logxdx

Where. & =Ix2 log xdx and 7, =J.10gxdx
I, = J.Ac2 log xdx
Taking ¥ =1ogxand v=x" and integrating by parts, we get

1, = log xj xdx —j[[%log xjszdx]dx

X |
Iy b I
E%3 jx e

:%ilogx—%(.[xzdx)
3 3

:x?logx—%+(fl ........... (2)

I, = j.log xdx
Taking # =10gx and v =1and integrating by parts,

L= long].dx—j{[%logx]j‘] .dx}
=logx.x—jl.xdx

X
= xlogx—j].dx

o [ vl G ) SN (3)

Using equations (2)and (3)in (1) ,
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3 3
1:%10gx—%+c, +xlogx—x+C,

3 3

:x?iogx—%+xlogx—x+(q +G,)
3 3

= +x Iogx—x——x+C
3 9

Question 16:

e* (sinx + cos x)

Solution:

Let L= J.e"' (sinx+ cosx)dx

Let /()= sinz

f'(x)=cosx
= Ie x)+f }
Since, I x)+ f'(x)}dx =€ f(x)+C

s I=e"sinx+C

Question 17:

xe*

(1+Jc)2

Solution:

BeRA = j(1+x =Je {(m)}

“le {'ffx_'} v {1+x (1+x) }dx

1 e
Here, f(x)zm f (::c)—(]er)2
= j 1+x) dr=[e {f(x)+/(x))dr

Smce,je x)—i-f‘(x)}afxzex (x)+C

D P AN e
(1+x) I+x
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Question 18:
e [ 1+sinx]
e
1+cosx

Solution:

.9 X 3 X . X %
; sin‘ —+cos” —+ 2sin —cos—
J[Hsmx] ; 2 2 22

l+cosx 2cosz-x
2
;.-[- X x]n X X :
e | sin—+Cos — sin— +Ccos —
- 3" 2 1|
2cos? X 2 cos>
2 2
1. x .T
=—¢"|tan—+1
2 |2
:ie’r ]+t£m1
2 | 2
T
=_—¢° ]+tan2£+2tan£]
2 | 7 2
lx_ 0 X X
=—¢"|sec’ —+2tan—
2 | 2 2
e*(1+sinx)dx .
u=e’[lsecz£+tan£}............(])
(1+cosx) 2 2 2

Let tan%:f(x) sof'[x)=%seczg

It is known that, _[ex {f(x) \} f'(x)}‘ix =e'f(x)+C

From equation (1) , we get
X l =

il Sl PN P
(1+cosx)

Question 19:
-4
x X

Solution:

1 1
I=|e"|———|d
Let ‘[e (x XZJ )
1. gipx =L
Here, ;—'f(x) /') o
It is known that,
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Ie"'{f(x)Jrf'(x)}a{x
=e' f(x)+C
.'.I=ﬁ+C
Question 20:
(x-3)e"

(1)

] x=3 _ (e x—l—:'Z »
J {(x—lf}d” j {(x—l)"}d

el 2 |,
-l {(x—lf (x—l)"}d

1
fE)=— fi(x)=
Let (x—1) x

It is known that,

[e{£(x)+f(x)}dx=e"f(x)+C

=
e {(x—lf}dx‘(x-lf ¢

Question 21:

Pl S
€ Ssinx

Taking u =sinx and v = ¢’ and integrating by parts, we get

I =sin x_[e“dx—I{(%sinx]jez"'dx}dx

2x 2x
. e e
=/ =smx.~——_[cosx. dx
2
22X L
e’sinxy 1
== f—‘[e“ cos xdx
2 2

Again, using integration by parts, we get
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B e¥sinx 1

— E[.cos x[ e - {[% cos x] | e“dx} alx}

Ix: 3 2x 2x
=== Slnx—l{cosx.e —j(—sinx)e dx}
2 2 2

1

2

L 2x
esinx l|e“cosx 1, .
=>I= ——{ +5_[eg smxdx}

2 2 2
esinx e*cosx 1
== - ——1 From (1
2x : " 2x .
:>I+l}’=e sinx e cosx
4 2 4
5. e*sinx e*cosx
== —
2 4
:I:i e’sinx ecosx o C
5 2 <4
e?.\'
= [ =—[2sinx—cosx]+C

5

Question 22:

sin"‘[ 2 j
1+ x?

Let x=tan@ dx = sec’ 0d0

~osin! (I 2x7 ] =sin ' [%J =sin”' (sin20) =26
+x +tan’

[4x*

Jsin"[ i }kzj%l.secz 040 =2[0.sec’ 040
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Using integration by parts, we get

Z[B.Iseczedﬂ —I{[%Q]Jsccz GdG}de]
=2 _e.tane—jtanede]
=2[6.tan6 +log|cos6| |+C

| I
+C
\!l+x2}

__]
=2xtan"' 3c+210;;:,1r(l+x3)2 +C

=2| xtan"' x+log

-1 i
=2xtan' x+2| —log(1+x*) |+C
[2 el )}

=2xtan"' x—log (l +x2) +C

Question 23:
J.xze"'adx

1 5
—e" +C
3

equals

1 .
—e* +C
B. 3

1
—e" +C
C. 2

1 .=
—e" +C

Let 1= Ixze"'sdx
Also, let X' =t s0, 3x’dx=dt

=7 =%Ie’dr
:%(e’)+c
=lel'3 +C

3

Thus, the correct option is A.
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Question 24:

Ie" sec x(l + tan x)dx

A.
B.
C.
D.

equals

e cosx+C
e'secx+C
e'sinx+C
e'tanx+C

J-e" sec x(l + tan x)dx

Consider. { = _[ex secx(1+ tanx)dx = J‘e" (secx +sec x tan x ) dx

Let secx = f(x) secxtanx= f'(x)

It is known that, ,[ex U (x)+ S (x)jdx=e"f(x)+C

I=e"secx+C

Thus, the correct option is B.


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

EXERCISE 7.7

Integrate the functions in Exercises 1 to 9.

Question 1:

Va-x*

Lot L= [Va=xdx=[|J(2)" - (x) dx
Va’ —xgdngxr‘az—xz +%sin" £+C
a

Since,

.'.I=%\/4—x2 +%sin"§+c

=2 g +28in ' 24
2 2

Question 2:

V1—4x?

Let, I = [V1-4x’dx = [{J(1)" =(2x) dx

Put, 2x=t = 2dx=dt

1 2 2
.-.1:51,/(1) (1)
2
a’ —xdx :iwfag —x* +M—sin'I £+C

Since, 2 2 a

=5 =l[i - 4 Lt r]+C
202 2

=L [=¢F +]—sin‘1r+C
4 4

=§\H —4x? +%sin" 2x+C

4

= gxh — 45 +%sin" 2x+C
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Question 3:

VX +4x+6

Solution:

Let / :_[\}xz +4x +6dx

=j X* +4x+4+2dx

:j.\/(x2 +4x+4)+2dx

= [yl 2y + (V2) de
2
Since, v x’ +a2dr:£\/x2 +a’ +a+log‘x+\fx2+a2‘+(?

(YZ )Vx +4x+6 += log‘(x+2 +m‘+€
:(x—;z)\/xg+4x+6+log’(x+2)+x/x2+4x+6|+C

Question 4:

Vx*'+4x+1

Solution:
Consider,

I=|Vx*+4x+1dx
IV

:J.J(xz +4x+4)—3dx

2
Since, \sz—azdngx/xz—az—%log‘x+ x'—a*|+C

I :_(x_;zl\!xz +4x+1 —%Iog|(x—2)+\/x2+4x+1‘+(;‘
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Question 5:

V1—4x—x’

Solution:

Consider, / = _[ 1-4x - x*dx

= [1-(x* +dx+4-d)ar
=J'\/(\/§)2~(x+2)2dx
Since, va? - x2dx = f‘z—m +§sin“ §+c

2
s = gil\fl—élx—f +Esin'1[ﬂj+(_?
2 2 J5

Question 6:

Jx?+4x-5

Solution:

Let [ = [V +4x—5dx

= [ (5 +4x+4)-9dx = [ {(x+2) -(3f

Since, j'w/x2 —a’dx =i2c-v‘x2 -a’ —%log‘x+x/x3 -a

2 o 2
o § :M\/x‘ +4x-5 —%]0g}(x+ 2)+Vx +4x—5|+C

2

+C

Question 7:

V1+3x—x*

Solution:

- 2
put, /= [V1+3x-¥"dx
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2
1 X ) [ .o X
Since, [ Vo~ =3 + Lsin' X
a

3 3
xii xii
13 .
o I=—2143x-x* + 2 2 (4+¢
; TR Ji3
2

2x-3 = 183 . . (29=%-3
= 1+43x—x" +— &
4 m - sin ( ,‘/]—3 J-l-

Question 8:

A3

Solution:
Let/ = jﬁa’x

=dex
USHROR

2
Since, Vx° —a’dx = %xfx" —a’ —a?log‘x+\fx2 —a’ ‘+ e

(22 & >
R )

.-.zzTZ x3+3x—%log[x+%)+ =g
=-—(2x4+3)\/E—%10g

(x g %] + m +C
Question 9:
l+£
9
Solution:

hox, 1 ¢
Leti=j 1+3dx=§f\/9+x2dx=§j (3) +xdx
2
Since,ﬂxz-!-azafx:%\!xz-i-az+a?|0g‘x+\}x2+a2’+(7
-'-z’=%[§\/x2+9+§log|x+\/x2+9”+(?
—%\/x2+9+%logx+v’x2+9‘+c
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Question 10:

I“1+x2 is equal to
A. %\“_sz +%Iog|x+\ﬂ+x2

+C

B. %(sz)% +C
& 3x(l+x2)§+c
3

3

D. %leﬂf +%x2 log‘x+\/l+x2

Solution:
Since. Va’ +x2dx=§\/a2 +x° +%[0g‘x+\,fx2 +a3‘+C
.'.j\!1+x2aﬂx=§ E+x2+%|0g‘x+\}1+x2‘+6‘

Thus, the correct option is A.

+C

Question 11:

Jux3—8x+7dx is equal to

4. %(x—4)M+910g‘x—4+m +C
B. %(x+4)m+9loglx+4+m +C
& %(x—4)M—3ﬁlog‘x—4+m‘+C
D. %(x_4)m_§|og\x_4+my+c

Solution:

Letf:f x? —8x+ Tdx

= [J(x* = 8x+16)-9dx
= [J(e—4)" =(3) i
2
Since, Vx* —a’dx =%\/x2 -a’ —a?log|x+ Vil —a’

sd =@~fo ~8x+7 —%log|(x—4)+_[\}x2 —8x+7‘+(','

Thus, the correct option is D.

+C
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EXERCISE 7.8

Evaluate the following definite integrals as limit of sums.

J: xdx

J. f(x)dx = (b—a)}ri_l"!})%[f(a)-f-_f'(a-}'h)+...+f(a+(n—[)h)} h=

Since, where n

Here, 4= a,b=>b and f (x )—

J.xdx bh— a)hm I:a+ a+h) (a+2h) a+(n—l)h:|

= (b=a)lim meﬁpnw} # (4 24 3 (n—l)h)]
=(b-a)lim~ [na+h(1+2+3+ +(n-1))]
o-apn a0

~(b-a) hm;[w 0oy e
= (o-a)im -+ } ]
 (b-a)lim a+[l_ij2(b_a) =(b—a){a+(b;a)}
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Question 2:
Jj(x +1)dx

o 1= ] (x+1)dx
Since, I f(x)ax=(b—a) llm—[f )+ f(a+h)+.

Here, a=0b=5andf(x)=(x+1)
5-0_ 5

n H

[(x+ua (5-0)lim— {fﬂn+f[5}+ +fﬁ )z]}

:5123%_”[%“]+"'{1+[5_(”T_Q]}
_ .])+{i+2.§+3.§+...+(n—1)§:|]

n n n n

=h=

=5]iml (1+ 1 +1..

n—w 3 n fimes

=5]iml n+

Lol ]

%ﬂ+2+3“(n—nﬂ
+%f"éﬂn]=sggﬁ+§%ii¥

Question 3:

J, s

Since,

If(x)dx (b- a)hm_[f() fla+h)+..+ f(a+(n-1)h)]

n—rx H

Here, 4= 2,b=3andf(x)=x"

(a+(n—1)k)] h=

, where n

h:b—a

, Where n
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J‘ Y =(3- 2)}‘1,}2’1{ (2)+f(2+%]+f[2+%]...f{2+(n—1)%}]
=£ﬂ%_(2)2+(2+%12+[2+%j2+”{2+@H
el e fmljson tlimlcl

| Y (¥ 5
=liml (214- +22)+{k1] 4 —%) +...+[n IV 22{1+E+§+...+£n—)q
] mbimes n l\” i) j n " " n j

i{1+2+...+(n—1)}:l

i i _4“ f {n(n—l?s(Zn—l)}‘l_ % {H(E_QH

e a5 e of g

e 6 2 | e n n n

o

. {1 #2434 (n-1) |+

K0 ﬂ

Question 4:
[JERNP
Solution:
et 1= J‘:l(’x2 —x)dx
= fxzdx - f xdx
Let =1~ Lywhere 1 = |, ¥dvand I, = [ "xdx ...(1)

If(x =(b-a) hm—[f )+ f(a+h)+ ( (”_l)hﬂ h=

, Where n

Since,

_ 2
or, 1, —JI x dx
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a=1b=4 andf(x)=x’
sl

1 n

I :Ildxzdx:(4-])]jml[f(1)+f(l+h)+...+f(l+(n-l)h)]

H)Wn

2 2 13 2
=T 12+[1+3] +[1+2,3] +...[1+MJ ]
n—%9 yp 2 H H

=3lim 1%{1%{3] +2.5}+...+{1E+{(”‘1)-’] +2-(”—1)-3H
"R H n no 2

1 A (3Y . .3
R [r e ) LR, R - R S5 | S it (%, R =
im ( + .+ )J{n) { +2% +...+(n-1) }+ (1+2+...+(n )}}

7 limes

e -y

i 91?[ 1][ 1) 6n—>6
=3lim—|n+—|1—= | 2—— |+
e opl 6 n R 2

=3lim[1+2[l_l](2_l]+3_§]
n—un 6 n n n

=3[1+3+3]
=3[7]
b=2Y wel2)

4
For I =.[1 xdx
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a=lb=4andf(x)=x
T
noon

sl :(4-1)£@E£[f(1)+f(1 +h)+...+ f(a+(n=1)h)]

:3liml[]+(1+h)+...+(1+(n—1)h)]

n—w §p

:.’;liml ]+[]+E]+...+{l+(n—l)3H
n-uoon_ n W

=3lim > (1+1+ +l)+§(1+2+...+(n—l))}

n—o 3q ntimes 1

= Bliml n +z{wH
no g n 2

= 3lim[1 +§[l _}_)]
@ 2 n

L=2 ()
From equations (2) and (3), we get
Pifned, Bt 12 20
= 2 2
Question 5:
[ eds
1 .
Let I =]t (1)
b R ks : _ _b-a
Since, Lf(x)dx—(b a)ﬁﬂn[f(a)+f(a+h)+f(a+(n l)k)]’wherek— .

Here. @=-Lb=1 and f (x)=e¢"
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_1+1 2

Sh =
n n
-1)2
'.'I=(1+1)hml{f(_l)+f[_“-2J+f(_1+2-2]+...+f[_1+(” ) J]
?’14)53” n » -
_ ) 2 2
=2lim 1 e+ e[ihg] + 3[71”?] + Q[H(”IJHJ]
H%lﬂn
_ o4 s g2
=21iml 3_1{1+e”+e”+e”+g( 1)n}]
H%lﬂn
Tz
= 21im £ £ 71 =e1x21iml[el 1]
e on . n—w p 2
e —1 e —1
_1><2 2_1 h_
_¢© (¢*-1) |:lim(e 1J=1]
Z h—0 h
. e’ —1
lim %2
240 -
' n
_e-1
e
()
=| g——
e
Jq(r'l'ehﬁr
o\ :
Since,
b . A ) . -
L 2] (x)dx=(b—a)11m;[/ (“)J’f(“+h)+----+f(a+(n—])h)1 . !z:T

Here. @=0,b=4 and f (x)=x+e*
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= E(x+e”)dx=(4—O)li_)rr;%[f(0)+f(h)+f(2h)+... +f((n—1)h)}

=4liml_(0+e")+(h+e”’)+(2h +e2'2”)+...+{(n—l]h+e2(" 1”’”

neym gy

:4}?1'_52%:] +(h+e”’)+(2h+ e“’)+... +{(n_1)h+ezin-nh}]

—4lim® {h+2h+3h+.... +(n—l)h}+(l+e:h +e 4o +ez{"_]”’)}

n—po gy L

= 2-‘01_ )1 _l ?Jm_
_4tim L h{l+2+(n—l)}+[6”‘ 11]:|:4hml[|:?(nz )n:|+[€% Il]i|
L] C- - “_’mn € -

:41@1_3(;1—1)” +[es 1}]— 4(2) + 4lim Gl

2 !
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EXERCISE 7.9

Evaluate the definite integrals in Exercises 1 to 20.

Question 1:

[ (x+1)ax

1
Let I:L(x+l)dx

I(x+l)dx=%+x= F(x)
Using second fundamental theorem of calculus, we get
I=F(1)-F(-1)

(o)
2 2
=l+1—l+1

2 2
=2
Question 2:

ildx

2 x

3]
=] —d
Let Lx(x

‘[ldx: log|x|=F (x)

X

Using second fundamental theorem of calculus, we get
I1=F(3)-F(2)

=log |3|—log|2| =; log%

Question 3:

J‘]2(4x3 — S bx+ 9) dx

Log 1= [ (4x =52 +6x49)ds
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[(ax> =5x? +6x+9)dx:4(};—4]—5(%3]+6[%2J+9(x)

=x" —5%+3x7 +9x = F(x)

Using second fundamental theorem of calculus, we get
1=F(2)-F(1)

- 3 '
1:{24—%%(2)%9(2)} {(1) =L 43(1) +9(1 )}

=[16—£+]2+l8)—(1—3+3+9]
3 3

_16ﬂ@+12+18—1+——3 9
3 3

:33—E
3

9935

Question 4:

s
_[" sin 2xdx
1]

Let ] = j{f sin 2xdx

[ sin 2xdx=[_“§2x] = F(x)

Using second fundamental theorem of calculus, we get

;:F[%J—F(o)

Lol

=—5lo-1]

1
2
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Question 5:

L% cos 2xdx

Let I = J.f cos 2xdx
ﬁan]

Jcos 2xdx = [

=F(x)

Using second fundamental theorem of calculus, we get
T
I=F|—|[-F(0
5)-ro

1| . (4 : Ir. ;
= —[sm 2(—] —sin O} =-[sm T —sin 0]

2 2 2

1
= 5[0—0] =0

Question 6:

r e dx

4

Lt /=],

J'e”'dx =¢* = F{x)

Using second fundamental theorem of calculus, we get
I=F(5)-F(4)

=e’ ¢

=¢'(e-1)

Question 7:

T
J 4 tan xdx
0

_ s
Let I—L tan xdx

Jtan xdx =—log|cos x| = F(x)
Using second fundamental theorem of calculus, we get
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J= F(%J— F(0)

=—log +log |COS U[ =-log +1°g|1‘

1
ﬁ

1
coS—
4

:—log(Z)_%

1
=—log?2
> g

Question 8:

T
J.;‘ cos ecxdx

f

I= _ff cos ecxdx
Let ©

J.cos ecxdx = log|cos ecx —cot x| = F(x)
Using second fundamental theorem of calculus, we get

=r(5)(6)

T T T
cosec——cot—|—log
4 4

T
cosec——cot—
6

=lo
8 6

log‘ﬁ—l‘—logp—\ﬁl=]0g[f:f:ﬂ
Question 9:

1odx

Jﬂ 1_x2

1 dx
L A(=-|‘{] _ 2
et 1-x
_[ s =sin'lx=F(x)

V1-x’

Using second fundamental theorem of calculus, we get
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Question 10:

1 dx
J'"]+x2
1 dx
Let J(_-[Ulwcz
J‘Ifxz =dan” x=F(x)
3 2

Using second fundamental theorem of calculus, we get
I=F(1)-F(0)
=tan"' (1)—tan™' (0)

=
4
Question 11:
[
2 x2 -1
Let/ = ’ dx
2 x"=1
dx 1 x—1
=—lo =F(x
thl 2 P[xr1 (x)

Using second fundamental theorem of calculus, we get

I=F(3)-F(2)

5 a2 g2l

3+ 241|228 3
1 1

log——log—

0g2 0g3}

58
log >
ng]

g—Io
7 4

log

= = =
T 17 1
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Question 12:

Fg

J 2 cos” xdx
0

Let i= L?cosg xdx

Jcoszxdrz‘[[l+coszx]dx=f+ sin 2x =l[x+5m2x]=F(x)
Z 2 4 2 2

Using second fundamental theorem of calculus, we get

1= (5)-ro 5[5+ o)
SHES

T
4

Question 13:

3 x
|
2 x"+1

3oXx
Let / =l; X +1
x __l 2 _l 2y
Iﬁdx— 2dex— Slog(1+2°) = F (x)
Using second fundamental theorem of calculus, we get
I=F(3)-F(2)

= %[log(]+(3)2)— log(l +[2)3)]

1

= []og(l(])— Iog(S)]

T2

1 10) 1
=—log| — |==log2
2 g(s) 2 £

Question 14:

JF 2x+3
05x? 41

!:j'i 2x+3

Let 05x* +1
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I2x+3 j-5(2x+3 J-10x+|5

Sx°+1 5x%+1 5x%+1
_1 J 10x dx j‘ 7l dx
5x° +l 5x‘+l
1 dox 1 3 1 X
= jSA ", 3_[( -Slog(fix +1) 5 Ltan T
s NERENE]
_ 1 2 3 |
_glog(Sx +l)+Etan (\/g)x
~F ()
Using second fundamental theorem of calculus, we get
=F(1)-F(0)

= {élog(‘j +1) Jr%tan‘1 (vrg)} —{%]0g(5x0+ 1)+ %tan‘

1 3 ES
=—log6+——tan"' /5
5225

Question 15:

1 5
J xe' dx
i}

I={ xe“dx
et .[0 -
Put, x> =t = 2xdx =dt
As x>0, >0 andasx —> Lt —>1
il eldr
0
Ve, 1,
5‘[6 df—g(? = F(f)
Using second fundamental theorem of calculus, we get
1=F(1)-F(0)

0}


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 16:

IEL‘L’C
P x" +4x+3

5_d

Let L x’ +4x+3
Dividing 5x* by x* +4x+3, we get

2 5
/- I Ox-l-l .
X% +4x+3

2[}x+15
_'f i J‘ x* +4x+3

2 2 20x+15
=[3] _-[1 x3+4x+3dx

[=5-1, wherel = J‘l 2(1x4+ lj3
X X

20x+15= A'f—(x2 +4x+3)+B
Let dx

=2A4x+(44+B)

Equating the coefficients of x and constant term, we get
A=10and B =-25

Let x> +4x+3=1¢

= (2x + 4)dx =dt

:11=10j ~as[—=— oy

2
x+2-1 2 1 x+1
—10logt—25| =1 —[101og(x* +4x+3}] —25| =1
Og [ 0[x+2+1ﬂ [10%og(+" +4x+3) | [2 Og(xwﬂl

1 3 1 2
=[10log15-101log8|-25| —log———log—
[ 8 8 ] [2 gS 2 g4}

= |:1010g(5 ><3)—1010g(4><2)]—22—5[10g3—10g5—10g2+10g4]

= [1010g5+1010g3—1010g4—1010g2]—22—5[10g3—10g5—10g2+log4]

= |:10+§}log5+[—10—§}10g4+[10—22—5}10g3+[—10 +§}10g2

5 45 5 5
=—Ilog5——Ilogd ——log3+—log2
2 g 2 g 2 g 2 g

—ﬁlo 2—210 3
2 g4 2 g2

Substituting the value Z:in (1), we get
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45 5 5 3
I=5-| Zlog>—log>
[2 5272 gz}

5 5 3
=Fel| Ulops —lps
2{ o8y ng]

Question 17:

e

J‘f(2 sec’ x+x° + 2)dx

Let I= I{?(Qseczx+x3 +2)dx

4
I(ZSeczxﬂc3 +2)dx=ltanx+x?+2x=F(x)

Using second fundamental theorem of calculus, we get

I= F{%}—F(O) =<{[2tan%+%(%)4 +2(%D—(2tan0+0+0)}

=2tan—+ 5+E
2
4
it g
2 1024

Question 18:

'[’T[ .2 X 2 x}LK
sin“ ——cos” —
0 2 2
= r [sin2 2 cos’ X X = —r [cos2 % sin’ i}Lr
Let 0 2 2 0 2 2

= —r cos xdx

0
J.cos xdx =sinx = F(x)
Using second fundamental theorem of calculus, we get
I=F(n)-F(0)
=sinz —sin0
=0
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Question 19:
j26x+3
[}

) x? +4

Solution:

26x+3
——dx
Let "x +4

J6t+3 12x+1

x+4 x*+4

—3j +3 ;dx
x*+4 x*+4

3. X
=3log(x® +4)+5tan : == F(x)
Using second fundamental theorem of calculus, we get
I=F(2)-F(0)

e -t 2 ()

=3log8+§tan 1l—3log4—gtan '0
2 2
=3lo 8+§[£J—3]0 4-0
g 5\ 2 g
8 3T
=3log| — [+—
g@ 3
3T
=3log2+—
% 8
Question 20:
Jl(xe” +sinﬂ)dx
0 4
Solution:

I= J.l[xe" +sinﬂjdx
Let g z
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—CO0Ss

J-{:[xe‘ +sin$]dx:xj'e"dx—[{[%xﬁ'exdx}dx+ = 4
4

. . 4 TX
=xe' — _[e"dx— —C0S—
T

4 X
=xe* —e" ——cos—

T
=1 (x)
Using second fundamental theorem of calculus, we get
I1=F(1)-F(0)

=[l..«31 —¢' —icos.z)—[(].e‘rJ —¢’ —icosO]
T 4 T

:e_e_i[L]+1+i:1+i_&
T ﬁ T b T

Question 21:

J‘\ﬁ dx
U+ x?
4%

3
B 2~

3
g =

6
D. % equals

J‘ B, tan™ x=F(x)

1+ x?
Using second fundamental theorem of calculus, we get

[ = F(B)-F()

I+x
=tan"' \E —tan'1
T 7
"3 4
.
12
Thus, the correct option is D.
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Question 22:

= e
=
e

8 & &
NERSIERIE
5|

o
IR

equals

Ide:J ?dx :

4+9x° (2) +(3x)

Put 3x=t=3dx=dt
dt

N L
"I(z)z +(3x) 31(2)‘ +r
11,1
it

1 _l[Bx]
=—tan | —
6 2

= F(x)
Using second fundamental theorem of calculus, we get

oo

1 43 2 | E
=—tan | —.— |——tan" 0
6 23 6

=ltan"‘]—0
6

|
= — ¥ —
6 4
-
04
Thus, the correct option is C.
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EXERCISE 7.10

Evaluate the integrals in Exercises 1 to 8 using substitution.

Question 1:

1 X
Iz—dx
0 x* +1

1

[, =

0x*+1

Put, X’ +1=¢t = 2xdx=dt

When, x=0,7=1and when x=1¢=2
X 1 p2dt

[

——dx
x +1 27k
1 2
=L logl|]
=%[]0g2—10gl]

|
-
78

Question 2:

J‘n% Jsin¢ cos® ¢pd¢p

Consider, 7 = E Jsin¢ cos® pd¢ = Jf Jsing cos® ¢ cos pd¢
Let sing =7=> cos¢d¢ = d1

When ¢=0,1=0 andwhengb:%,;:]
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2 0
2.2 4
317

_154+442-132 _ 64

231 231

Question 3:

1, A [ Zx P‘
J sin 0
0 1+ x
I= Isin"]( zxz)dx
Consider, ¥ 1+x

Let x=tan @ = dx =sec’ 0dO

When x=0,6=0 andwhenle,(ﬂ:%

= j "{ 218 “99) sec? 040
+tan
= Psin" (sin20)sec’ 6d6
1)
= jf 20 sec? 0O

=2[ 0sec’* 640
Taking =0 and v =sec’ 6 and integrating by parts, we get


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

EL

_2[9jsec’-‘ 040 —J{(%B]jse& ede}de]l

0

N

2/ 0tan6 — jtanede]

<

=

2[ 6 tan 6 +log|cos ) |

I
[ U
ks
[

—+10g

cos —
4

-r—l:ﬂ

log\cos(ﬂ: { +log[T} logl}

=2

&9

1
——=]og2
e
=2 _log2
5 08

Question 4:

J'jx P (Putx+2:rz)

Jﬂz xVx+2dx

Put, x+2=1*> = dx = 2tdt

When x =0,¢ =+/2 and when x=2,t=2

Ij xWx+2dx = _[j_ (Iz - 2) Ji? 2udt
- ZLQr (£ —2)rdr
= 2[;(:4 —2¢%)dt

5 2 2
_2[4-'__2_]
5 3 o

zlﬁ_ﬁ_i 4\/5]22{96—80—12\51&20\5] 22[16+8~5J

3 3 5 3 15 15

15

_16ﬁ(ﬁ+1)

15
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Question 5:
.
JE S x
(

:
b 1+cos”™ x

Solution:

s x
JE SInx

0 1+cos’ x

Put, cosx=f = —sinxdx =dt

x=0,t=1 andwhenng,tz(]

When
J% sin x _ ot
0 1+cos’x N1+
:—[tan_I!J?
=—[tan"10—tan'll]

Question 6:
2 dx

| Mmoo

Solution:

2 d 2 o
-‘." x+4x~ x =I" —(x2 —xx—4)

:I dxl' :E sz 17
_[xz_x+4_4_4] {(2)4}
- f—=
)

x—l=£=>dx=dt
2

Let

when x=0,r=—% and when Jc=2,r=E

] LT
CaEmpcar

2 2
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B |

Ji7 N
| S M Wil
7Y 17 V7| N7 03 17 1

2 ——t ——— log—+—
2 2 1 i 2 2 2

1 108J1_7+3_10gJ1_7—1 R 10gJ1_7+3xJﬁ+1
N7 o N7-3 N7+ 1T T 7-37 17—

1 log'17+3+4\/ﬁ e 20+ 4417
V17 T [1743-4017 | 17 7| 20-4417

1 5+Jﬁ]_ . (5+-\/ﬁ)(5+xf1_7)_

7 Cls—aT) T E 25-17
1 (2541741017 | 1 42 +10417
= log = log

B e T W g
1 21+5J17
= log
17 4
Question 7:

J‘l dx
1x? +2x+5

It dx _ dx :Ji dx
A3 5245 *'(x2+2x+l)+4 (x+1)" +(2)
Put, x+l=t=dx=drt

When x=-1¢t=0 and whenx=1¢t=2
Jl dx 2 gt
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Question 8:

JE(l_ 17 }zl\.dx
\x 2x
J2(l_ 17 })2'\—0'_}(
Lhx 2%

Put, 2x=t=2dx=dt
When x=1,t=2 andwhen x=2,1=4

jz(l— I,Jeg'rdx=ljd[g—% e'dt
ya 2x° 222k 1

Question 9:
1

(0¥
. J.l 4 X
The value of the integral s is
A.6
B.0

C.3
D.4


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Consider, 5 &
Let x =sin® = dx =cos0d0O
x=l,9=sin"'[l] =l =2
When 3 3) and when )
1
% (sin@ —sin"@)3
s | — cos0d0
s3] sin'@
1 1 1 2
x sin@)3 (1—sin*@ ) x sin@)3 (cosB)3
=_[2 ”\,( ) _(4 ) cos0dl = |2 (l.,( ) (4 ) cos@do
sm"\;/] sin” @ m*\;} sin” @

| t2

1 : 2
:J'_E_I,],, (51?93)3(?0259)' cosfdf = |2 (cos@)j cosec’0d0
a'() sin® sin’ 0 (5) (sing);

[

- 5 .
= I 2 e \|(cot9)3 cosec8d0
simn Ay
\3)

Put cot@ =t = —cosec’0d0 = dt

9=sin"[§],t=2\/5 a=" L%

V4
When and when 2%

e “.[:V-a(’)'%dt

Gl
s o

:ﬂ(g)?] |

242
3
=—|16
gL16]

=6
Thus, the correct option is A.

Question 10:

i S ()= Jsindt @ () 5
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A.cosx+xsinx
B. xsinx
C.xcosx

D.sinx+xcosx

S (x)=] tsintt

Using integration by parts, we get

f(x)=1] sin :dx—j':{[%t}jsinzdr}dr
=[t(~cost)| - j‘l:(fcost)dt

=[-tcost+sint];

= —XC0S X +sin X

= f'(x)=—[ {x(~sinx)}+cosx |+ cos x
= XsinX—COSX+COSX

= xsinx
Thus, the correct option is B.
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EXERCISE 7.11

By using the properties of definite integrals, evaluate the integrals in Exercises 1 to 19.

Question 1:

ks

J 2 cos® xdx
0

w

!:Ecoszxcbc el 1)

= IZJ‘ECOSE(%—X]Q{X (j:f(x)dx:j:f(a-x)dx)
=% I:J-';'singxdx vl 2)

Adding (1) and (2), we get

2= Lg (s.in2 X +cos’ x)dx

k
[x];

T

2

(SR

=21

l.dx

=21

= 2=

=7==
4

Question 2:

k

Sll‘l X

(XN

dx
Jsin x ++/cos x

[(ERE]

Sll‘l X

dx
Jsin x ++/cos x

J
Jsinx

=12 dx ...(1
Consider, J“ Vsin x +cos x v (1)
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Sll'l

JSIH ——.X +\/COS ——V

Sr=fi Y4 ()
0 Jcosx ++/sinx

Adding (1) and (2), we get

2 = J \JSIHX‘FV'COSJC

\/smx +\/COSI

%

=I=] =_L§ U:f(x)dx=f;f(a—x)dx)

:»21:]'31.@
:>21=[x]§
=27==2
2
=>1==
4

Question 3:

r S

3 3
9 2
sin® x+cos’ x

3
J-z sin? xdx
0

3
I sin? xdx
Iz‘[o-ﬁcbc (1)
Let sin2 x+cos? x

:1:]5 : Sing[z_x)‘dx (Iﬂf() [ (a- x)a’x)

L =f
smz[ —x]+<:053[ —x)
2 2

3
Fig 2
[, c©os®xdx
=1 =[———dr ...(3)
cos? x+sin? x

Adding (1) and (2), we get
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3 3
5 sin? x+cos? x
21:] =
0 = 2
sin? x +cos? x

dx

i T
=21 =[?ldv=21=[x]z

=2/=2=7=2
2 4

Question 4:

T R
F cos’ xdx 2
0

gin’ x+cos’ x
Solution:
Consider,

n 5
cos’ xdx
= 2ﬁdx (1)
0 8sIn” x+Cos” X
s(m
" ms’[2 —x,)dx
=1 =_[2 d

o s( s( T
sm| _——XxX|+C05 | ——X
(2 } [2 )

x =5

= s x

:>[= 2ﬁdx ‘..(2)
0 ¢cng” x+8In” x

=

(I:f(x) = I; f(a—x)dx)

Adding (1) and (2), we get

Zsin’ x+cos’ x
2I - E ﬁdx
¢ sin” x+cos X

=21 zjt;?l‘dx: 20 =[xz

=21=2=7=2
2 4

Question 5:

fﬁ\x+z|dx

Solution:

Lot r:fs|x+2|dx

As, (x+2)<0 o [-5,-2] ang (x+2)204, [-2.5]
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o[ e 2fde= [T ~(e+ 2)des [ (x4 2)de U:_/'(x)=j‘:‘/'(x)+jjj'(x))

x* oI i
I=—|—+2x| +|—+2x
2 -5 2 g

5

= {%+ 2(—2)-(_%)--2(-5)}{%u(s)-%-z(-zﬂ

i
[2 4—E+10] [2—"+l()—2+4}
2 2

5 :
=-2+4+£—10+£+10_2+4
2 2

=39
Question 6:

jj|x_s|dx

Solution:

i =Ls|x—5‘dx

Consider,
Ag (¥=5)<00n [2,5] and (x-5)20 on [5,8]

1= s -9 ([ 1@<+ 70)

2 i 2 8
= —sx | +| X —sx
2 , L2 S

={£-25 2+10} [32 40-§+25}=9
2 2
Question 7:

_[Ix(l—x)"dx

0

Solution:

Consider, 1= .(n x(1-x)"dx
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w1=[ (1=-x)(1-(1-x)) a
= Ll(l - x)(x)'dx= J‘ﬂl(x” —x'“')alx
={xm . X" :| (J-ln f(x)dx =J': f(a—x) dx)

n+l n+2 |
1 1
z[ﬁ_n+2il
_ (n+2)—(n+1)
(n+1)(n+2)
_ 1
- (n+1)(n+2)

Question 8:

J{;_: log (1 + tan x) dx

Let I:‘[flog(l+tanx)dx ()

L= I*log[ +tan[——xJ] (jf de=["f(a —x)dx)

3 tan - tan x tana —tanb
=1 = [Tlogql+—4—lar [m(@—b):—bj
l+tangtanx 1+ tana tan

T 1-tan x|
I'=|*logql+ =wifl= | —d
- j“ og{ 1+ta nxri j 0g[1+ tan x)

=S J‘(?Iog 2dx— J{Flog (l + tanx)dx
=1 = |*log2dx~1 [from(1)]
=21 =log2[x]

:2I=10g2[£—0}
4

T
I=—log2
3 g
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Question 9:

=

Consider, = ju a2 -t

I= J?(Z—x), [2—(2-x)dx (j: f(x)dx= I:f(a— x)dx)
= [ (2 x)xax

3 5
x2

= IOE{Zx% —xg}dx~ 2

| w|%,

C‘
2 0

_40W2-24V2  16\2

15 15

Question 10:

T

J'f(2 logsin x —log sin 2x) dx

Consider, . = j’f(zlogsinx— logsin 2x) dx

[= L? (2logsin x - log (2sin xcos x))dx

I =L§ (2logsin x — logsin x - log cos x — log 2) dx
=5:['= j:?{logsin x—logcosx—log2| ...(1)
Since, (j;f(x)dx - -[0“ fla —x)dx)

=% J'= J-f{logcosx—logsinx—logfl}dx (2)
Adding (1) and (2), we get


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

21 = [*(~log2—log2) dx
=21 =-2log2[? Ldx

T
I=—log2| =

Question 11:

T
Ty e
2 sin” xdx

>

I = ,Err sin® xdx
Let B3

5 . 2 5 ]
As sin* (=x) = (sin(-x))" =(~sin x)" =sin’ x , therefore sin® xis an even function.

If f( )1s an even function, then juf )dx 2I f( )dx

2
= 2j251n xdx =2 2%

7 . sin 2x :
:IO-(]—cos2x)da—[x— s :|

0

_ E_Sin_2@ {0_%@,}

2 2 2
_m_sinm_
2 2
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Question 12:
Iﬂ xdx
{

) 1+sinx

T xdx
Lﬁt[ L 1+sinx '“(0

I'= kﬁ)_)dx (jﬂ"f(x)ca:j:f(a—x)abc]

o l+sin(zr—x

z (ﬂ'."—‘X)
=] =——=dt..[2
= L 1+sinx ()

Adding (1) and (2), we get

ZI:E a dx-{-f: Ty dx

1+sinx 1+sinx
=5 9] il
O 1+smnx
Multiplying and Dividig by (1—sin x)
P 1-si
:>2!:7rj ( smx)‘ X
o (1+sinx)(1-sinx)
= 2] = rrr%x
0 cos’x

=2]= rrf {sec2 x —tan xsecx} dx
=>2=x [[lan x|, —[secx] }
=2=n [(tan (z)—tan(0)) —(sec(?r)—sec(o))]

=2I=x[2]

=f==x

Question 13:

n
[2 sin’ xdx

s

I= isin?xdx el
Let ‘[T ()

s . 7 i i
As sin’ (=x)= (Sm(‘x)) = (‘Sm")? =—sin’ X thus sin” xis an odd function.

S(%)is an odd function, then J‘“af(x)dx =1l
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1=Jésin"xdx=0

2

Question 14:

n 5
'[ , cos xdx

Let ]:L; cos’ xdx ...(1)

cos’ (2?: —x) =cos’ x
We know that,

 f(x)de=2f s (xJdx ¢ f(2a-x)=1(x)
o if /(2a=x)=-/(x)

s Lo ZL:H cos’ xdx

= I=2{0)=0 [cosi(;r—x]:-cosix]

Question 15:
T .

F SINX—COSX
0 1+sinxcosx

-
Z sinx—cos x
N S e N 1)
Consider, 0 [+8inxcosx

; b/
£ SIn ——x

) s s T
:>I:_L2 .- = dx [J.ﬂf(x)dxzjn f(a—x)alt
1+sm[5—x]cos(5—x] )

= [2e0sx=sinx (2)

0 14+s8inxcosx
Adding (1) and (2), we get
:>2I=J‘?de:> [=0

0 1+sinxcosx
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Question 16:

_[: log (1+cosx Jdx

Consider, ]:Elog(Hcosx)fL\c e 1)
=l = J: log(] +cos(n‘ —x))a’x (J.;f(x)dx = j:f(a—x)dx)

=% =j: log(1—cosx)dx ...(2)
Adding (1) and (2), we get

21 = [ {log (1+cos x) + log (1 - cos x)
=21 = j( log (1 - cos® x)dx

— 2] = J’n" log (sin® x) e

= 21 =2[" log (sin x) dc

:>!=J:log(sinx)dx i 3)
. sin(7 —x)=sinx

We know that,
[ r(x)ae =2 f(x)e if f(2a-x)= f(x)
.'.]=.[]glogsinxdx (4

=% = ijlogsin[%— x]dx = Zj'flogcos xde  .3)
Adding (4) and (5), we get
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n

2= Jf(]ogsinxﬂogcosxdx)
=1 = Lz (logsinx+ logcos x+log2— log2)dx
= :Lz(log2sinxcosx—log2]dx

_ P sy 2
:>I—L logsin 2xdx Iﬂ log 2dx
put, 2x =t = 2dx =dt
Whenx=0,1=0

1 pa : T
S =—| logsinidi ——log2
2le 5 7 OB

1
=]=———log2
2 3 &

=I=-mlog2

Question 17:

i A
o Jx+Ja—x

.

LetI:J‘”\EnL\/a—x (D

We know that, (L S (x)dx = L S (a—x)dx)
va-x

I Ja—x ++/x (2)

Adding (1) and (2), we get
sy +la—x

Aar=| =22 =g

L \/;-l- a—x *
:Zfzj:]_dx

=21 =[x]
=2I=a

.
>
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Question 18:

4
I \x—l|a’x
0
r\x—lla’x
1]
Since,
(x-1)<0Owhen0<x<land(x-1)20whenl<x<4
i z_[;‘x'—l‘dx+ j]4|x—l‘dx (J-:f(x)dx = I:f(x)dx+ff(x)dx)

£i= J‘:—(x—l)dx+ﬂ[x—l)dx

5! 4 2
2 2 : 4

=|lx-Z| +|1-x :l—l+g—4—l+l
2], L2 i 2 2 2

=l—l+8~4—l+]
2 2

=5

Question 19:

Show  that J:f (x)g(x)dxzz"‘;f (x)dx if f and g are defined as
f(x):f(ﬂ—x)andg(x):(a_x):4

Let
1= 7 (x)e(x)ax ..(1)
= L f a—x)g(a—x)afx (Laf(x)a‘l'c= Ef(a—x]dt)

= Laf(x)g(a—x)dx i5(2)
Adding (1) and (2), we get

20 =['{f (x)g(x)+ f (x)g(a-x)}dx
=21="f(x){g(x)+g(a-x)}dx
=20=["f(x)x4dr  [g(x)+g(a-x)=4]

= 1=2["f(x)dx


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 20:

"
Jfﬁ(x3+xc05x+tan5x+l)dx

The value of " 1S
A.0
B.2
Cc.w
D. 1

Eﬁ(x3 +xcos x + tan’ x+l)dx
Consider, "2

T T T T
=1 =_[zxx3dx+1.2ﬁxcosxdx+'[2xtan5 xdx+‘[2nl.dx
2 2 2 2

J: f(x) dx = 2J‘{:If(x) dx

For /(%) an even function, then

1f /(%) is an odd function, then .L: f(x)dx
And

1:0+0+0+2L]51.a!x

z
]2
]

[x
2r
2

=
Thus, the correct is option C.
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Question 21:

J-%[4+3sinx}i‘
The value of ** \ 4+3cosx /) s

A.2
3
B. 4
C.0
D.-2
2/ 4+3sinx
[=] ——— el
Let jo [4+3cosx]dx ()
2 4+3sin[§—x]
=i=1=]2 2 (I f(x)dx=_[uf(a—x)afx)
4+3003( —xJ
sl 44 3cosx
I=|2log| ——— 2
= L Og[4+3sinx] ( )

Adding (1) and (2), we get
21=F log(4+351nxJ+log[4+3@sx] .
o 4+3cosx 4+ 3sinx

Z(4+43sinx 4+3c:osx]d
:>2!=‘[2 X - x
0\ 4+3cosx 4+3sinx

=2/= jf log 1dx

:>21=f0%0dx

=17=0
Thus, the correct option is C.
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MISCELLANEOUS EXERCISE

Integrate the functions in Exercises 1 to 24.

Question 1:

1 1 1
x—x x(1-x?)  x(1-x)(1+x)

- TSI T
Letm_x (1-x) (1+x) (1)

:>1=A(1—x2)+Bx(l+x)+Cr[l—x)

= 1=A—-Ax* + Bx+ Bx* + Cx - Cx’

Equating the coefficients of x*,x and constant terms, we get
-A+B-C=0

B+C=0

A=1

On solving these equations, we get

A=1

B-1
2

c=—1
2

From equation (1), we get
__* A, T &
x(l—x)(]er)—x 2(1-x) 2(1+x)
1 1 1 1 1 1
—  dt={~dt+ [ ——dr—= [——dr
:Ix(l-x)(nx)* 5 x+2'[(l—x) ’ zf(m-)’”

=log|x| —%log ‘(1 - x:}} —%log‘(l + ,\)‘

= log |x|-log (1 +x);' ‘+C

('l—x)'g‘—log

=log

(1-x)2 (14 x):

2

1
¥ )2 1
E ~ | [+C =—log : =
1—x° 2 1-x°

=log +C
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Question 2:
1

Nx+a+VJx+b

Solution:

1 1 Nx+a—+x+b

= ®
\/x+a +Jx+b \/x+a+\/x+b \/x+a —\/x+b

_(x+a)—(x+b)_ a-b

1 1
3Im+mdr:a_bj(\jx+a—M)dx

3 3
l x+a): (x+b)? 2 3 37
:(a—b) ( 3 ) —( 3) :B(G_b)[(“a)z—(x+b)z]+(_,
3 2
Question 3:
L {Hint:x=EJ
xvax—x’ t
Solution:

S N Y

=—2{3 ﬂ—I}Lc
a X

. a_x]+C

a X
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Question 4:
1

3

xz(x“+l)z

Solution:
1

xz(x4+l)%

Multiplying and dividing by x~

P x> (x“ +]):f

E xzx—B
x2x'3(x4 +])4

1 1

e

)
=,
H

, we get

I:——dx dt = —dx=——
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Question 5:

1
T Hint: ——~= 7 putx=¢
X242 x2+x? x3{l+xﬁj
Solution:
1 1

1 | == § 1
x2 4+ x° x3[1+x6]

Let x=¢* = dx =6 dt

o +x3

= [
[1]

3
—af- %
(1+1)

Adding and Substracting 1 in Numcrator

t +1—I
_6-[ 1+1¢

_6J £ +1
1+¢ l+t

Using @’ +b* = (a+b)(a’ +b° —ab)

- j{(lﬂ) *'1;1'-1“) lj-x}dt
-6j{@ _f+4)__§;}ﬂ
:6“2}—[2]“—1@]14-:@

1 ! : h
=2x? =3x3 +6x° —6log(l+x5]+(.‘

1 1 1
= 2/x - 3%3 +6x(‘—610g[1+x5]+€
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Question 6:
5x
(x+1)(x2+9)

5x _ A +Bx+C
Consider, (x+1)(x*+9) (¥+1) (x*+9)

vl

= 5x=A(x’ +9)+(Bx+C)(x+1)

= 5x=Ax* +9A4+Bx" + Bx+Cx+C

Equating the coefficients of x*,x and constant term, we get
A+B=0

B+C=35

9A+C =0
On solving these equations, we get

5x ~ = 3 (x+9) 1
J.(x+l)(xz+9) _j{Z(xH) 2(x2+9)J

=—llog|x+l\+lj—dx2x 32 —d,,l x=~llog|x+1[+lj.—d72x x+gj—a’,l e
2 2%+ 27 X +9 2 442749 2V x*+9
:—llog|x+l\+llog|x2+9‘+2.ltan']£+C
2 4 23 3
I | 3. %
:-Elog{x+1\+zlog(x2+9)+5Lan ]§+(,
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Question 7:

sin x
Sin(x—a)
sin x
Sin(x—a)
Put, x—a=t=dx=dt
J- sinx J-sm I+a
sm sinft
sinfcosa-+costsina )
= I : dt = J(cosa+cottsm a)dt
sint

=tcosa~sinalog|sint|+C,
=(x—a)cosa+sinalog|sin(x-a)|+C,
= xcosa+sinaloglsin(x-a)|-acosa+C,

= sina]og‘sin (x—a)‘ +xcosa+C


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 8:
eSIng.r _e4lng.r

eSlog.\' _elleg.\‘

Solution:

e
eii]ogx _ ellogx 2logx (elogx . 1)

Slogr e4|ogx e-llogx (elog_\- L 1)

=]
2log
=g o
:elogx2
2
=X
Slogx _edlogx 3

[ S i = [ e =4 C

Question 9:

CoS X

V4 —sin® x

Solution:
cosx
V4 —sin® x
Put, sinx=t= cosxdx =dt
cosx

- J.xfci—s.in%ncdxz '[\f(z)ft_(r)i
=sin"' (%‘J+C
e (8]

==4+C
2
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Question 10:

sin® x—cos® x

| —2sin’ xcos” x

S rae (sin“xfcos*x)(sin“ercos“x)

1-2sin‘xcos’x  sin®x+cos® x—sin® xcos® x —sin’ xcos® x
(sin“ x+cos’ x)(silf x —cos’ x)(sin2 x 4 cos’ x)

(s.in2 x—sin’ xcos’ x) Jr(cos2 x —sin’ x cos’ x)

(sin4 x+cos” x)(sin2 X —cos” x)

" sin® x(l —cos? x)Jrcos2 x(] —sin? x)

—(sinl4 x+cos” x)(cos.2 x—sin® x)

(sin4 x+cos’ x)
=—Cc0s2x

sin2x e

J« sin® x—cos”® x aix:_[—cos2xdx:—

1-2sin® xcos? x

Question 11:

1
cos(x+a)cos(x+b)

1
cos(x+a)cos(x+b)

Multiplying and dividing by S?(4=?) we get
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1 { bm(a b) :|
sin(a—b)| cos(x+a)cos(x+b)
1 -sin[(x+a)—(x+b)]}

- sin{a—b _cos(x +a)cos(x+b)

pa—

_ 1 -sin(x+a)cos(x+b)—cos(x+a)sin(x+b)]
sin(a -b)| cos(x+a)cos(x+b)
_ 1 -sin(x+a)sin(x+b)}
sin(a —b)| cos(x+a) cos(x+b)
3 1
~sin(a-b)

1
'[COS(x+a)cos(x+b)Jx sm(a b j[tan(x+a) tan(x+b)}fx

[tan(x+a) - tan(x+b)]

[—log |cos(x+a)‘ +log |cos(x +b)|] +C

=sin(a—b)
B 1 ‘c05(1+b)‘ L
sin(a —b) ‘cos(*c+a)|

Question 12:

Jv1—x*

Put, x* =t = 4x’dx =dt

x | dt
= | —dx =
'[\/]—x“ 47 1-¢’
:lsm_'z+C
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Question 13:

x

€

(1+e“')(2+€"')

&

e
(1+e“')(2+€"')
Put ¢* =t = e‘dx=dt
e’ B dt

GO T

fetrish

=loglt+1|-log|t+2|+C

— 1ot L
gt+2

+C

1+e”

=lo
: 2+e’

Question 14:
1
(x2 +I)(Jc2 +4)

) 1 _Ax+B . Cx+D

“(x2+])(x2+4) (x2+l) (x2+4)

= 1=(4x+B)(x* +4)+(Cx+D)(x* +1)

= 1=Ax" +44x+ B’ +4B+Cx’ +Cx+ DxX* + D

Equating the coefficients of x’,x*,x and constant term, we get
A+C=0

B+D=0

44+C=0

4R+ D=1
On solving these equations, we get
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A=0
p=t
3
C=0
From équation (1), we get
1 N
(x* +1)(x*+4) 3(x*+1) 3(x’+4)

1 1 1 1 1
J(x2 +I)(,vc2+4)dx:§j.x2 +'Idx_§'[x2+4

:ltan‘1 x—l.ltan" Xl

3 32 2

1 1 X
=—tan” x——tan" =—+C
3 6 2

Question 15:

COS3 xelogsinx
Solution:

logsin x

cos’ xe =cos® xxsin x

Let cosx =t = —sinxdx =dr

=3 J‘cos3 xe' B F gy = jcos3 xsin xdx

=—j:3dt

Question 16:

plioex (x" -b-l)_I

Solution:

-1 -1 _;(3

eﬁlngx (x4+l) :elng.\-3 (x4+1) :( - l)
X +

Let x*+1=t = 4x’dx = dt
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= J.e“"s'“ {Jc4 + 1)_Idx = x—sdx

(x‘+l)
1
47

=%Iog|£\+€

:%log|x4 +l|+C

=%log(x* +l)+C

Question 17:
f(ax+b)[ f(ax+b)]

Solution:

Fi(ax+b)[ f(ax+b)]
put, J(ax+b)=1=>af"(ax+b)dr=dt

= [ f'(ax+b)[ f(ax+b)]'dx= ijr"d:

= l[;"ﬂ }a( 1 (f (ax b)) +C

75 n+1 n+])

Question 18:
1

\/sin3 xsin(x+a)

Solution:
I B I
. 3 N - . 3 B .
\/sm xsin(x+o) Jsm x(sinxcosa +cosxsina )
B 1
\/sin“xcosa +sin’ xcos xsin«
1 cosec’x

sin’ xv/cosa +cotxsina  cosa + cot xsin o

Put, cosa +cotxsina =t = —cosec’xsin adx = dt
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cosec™x

I v = J. Av
\/sinsxsin(x+a) Jeosa + cot xsino

~1

sin o -[J_
Ly )+c

=— [2Jcosa+cotxsina}+(.‘

sin«
-2 cosxsina
=— cos ot + ————— +
sin sin x
-2 |sin xcosa +cosxsina -2 [sin(x+o)
—— - +C= - . +(.
sin sin x sina sin x

Question 19:

s =1 -1

sin” Vx —cos™ Vx [O 1]
Sll’l I\/_-I—COS ]\f_

Solution:
Fo sin”' v x —cos '\/_
Let sin™ v/ x +cos ’J_

e | \/_ =1 B T
gin~ J/x+cos Vx=—
As we know that, 2

(%- cos”’ \E] —cos 'Vx

V4

2
=%j[%—2005'1 \/;]dx

2 %J‘l‘dx—%fcos"x/;dx

dx

:>I=I

40
=X—— vl
X jchos Jxdx (1)
Let I =Icos'] Vxdx
Also, let Vx =t = dx=2udt
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= S8 2Icos‘lr.rdr

—2[003 l——

=

= cos 1+ —d;

NI
=tlcos't— I mis _]
1
=1 cos 1 — | V1-dt + | ——dt
it [

I 1 I . _ .
=1’ cos 'r—E 1= —Esm Y1+sin7't

|
—Peos™ 1L VI-F 4 2gin s
From equation (1), we get

4 2 -1 t 2 l |
I=x——|tcos t——A/l—-t"+—sin" ¢
T 2 2

=x—i{xcos‘] x—£m+ sm'\/_}

T

I‘ L 2
x—i[x(%—sin“\/}J— xzx +%sin‘]ﬁ}

T

:x—2x+ﬂsin'1 \/;+£\r’x—x2 —zsin'l Jx
m i i
—x+£[(2x—l)sin"’ \/;]+£\,fx—x2 +C
T

b
-1
=3£2x—)-sin' J;—kzxfx—xz -x+C
T b

Question 20:

1-vx
1+x

Solution:
I= 1-Vx
1+\/}

Put, x=cos’ 0 = dx=-2sinf cos0d0
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2sin’ Q
2 in20d6
2cost =

2

= ‘/I_COSB (72sin9c0s9)d9:f’[
1+cos@

sin — P o
:—2_‘. 2 (2sin—cos—jcosl9d9
7 2 2
COSE

74Isinl Qcos 840
2

74Isinz€ 2cos2971 do
2 2
., 0 g ..,0
= 74"‘ 2sin® —cos® ——sin® — d0
2 2 2
= —8'[sin2 Q.cos2 Qd@ + 4J.sin2 Qd{?
2 2 2
., 0 ., 0
:—2Is1n —d9+4Is1n —d6
2 2
_21[1_00329]d6+4j1_0039 0
2 2

5 Qismze 4 Qismé? C
2 4 2 2

$in 26

-6+ +28 280+ C

s1in 26

g+ +2sin@ -+

- 2sinGcos @

—0+~1-cos*B.cos@—21-cos* @ +C
—cos x+\/l—x.\/;—2\fl—x+(]

=2 1—x+cos’1\/}+,/x(l—x)+c
272\/17x+c0s’1\/;+ Vx—x*+C

—2s5in0G+C
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Question 21:

2+sin2x |
.

1+cos2x

I I(2+mn2x}
| +cos2x
+2sinxcosx
[ 2cos’ x ]e
l+sinxcosx
[ cos’ x }

sec’ x + tan x)e

J

J

I

Let f(x)=tanx:>f'(x)zseczx
1=[(1 () /()

=ef( )+C

=g tanx+C

Question 22:

(x+1) (x+2)
> +x+1 A - B . C
Let (x+1)2(x+2)_(x+]) (x+1)2 (x+2) (1)

= xz+x+l:A()«:Jrl)(x+2)+B(.vc+2)+(’.‘(x2 +2x+1)
= +x+1=A(x* +3x+2)+ B(x+2)+C(x* +2x+1)
=’ +x+1=(4+C)x’ +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x*,x and constant term, we get
A+C=1

3JA+B+2C=1

24+2B+C=1

On solving these equations, we get
A=-2

B=1

C=3

From equation (1), we get
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CHx+l =2 3 I

(x1) (x+2) (+1) (3+2) (x+1)

X +x+1 1
=-2 dx dx
'[(.x+1] x+2) j-x+1 I(x+2) +'[(x+])2
. 1 .
——2log‘x+1‘+310g|x+2‘—(x+1)+c

Question 23:

-1 1—)6
tan _
1+ x
Solution:
I=tan™ 1_xdx
1+x
Let x =cosf = dx =—5sin0d0
I=[tan” 120050 ing)de
1+ cos@
231’n29 0
= —J.tan'J 2 5infdo = —J tan "' tan Esinﬂdﬂ

2¢os’ —
2

= —%J‘G.sin 0do = —%[9.(—(:036‘) —~ I] .(—cos&)d@]

= —l[—-Q cosf +sinf]
2

= l6‘ cos@ —lsinﬂ
2 2

1 1 1
=—cos xx——\1-x* +C=2cos T x——
2 2 2 2

:%(xcos"' x—1-x? )+C

1-x*+C
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Question 24:

Vx® +1 [Iog(.xr2 +1)—210gx]

7Y
X

vx2+l[10g(x3+i) Zlogx] Jx2 +1

z [log(r +1)—logx ]

X X

x3+]{ {x2+lﬂ

= - log 5

X x

Vx+1 1

= 2 log[1+—2]
X

1 f(x*+1 1
x* x*
B
X 2
1

%
]og(l +
log(

1
x3
.3 "
x x
1+—_t:> dx dt

= j \/:log[hr—)

= AEJ‘ Jtlogtdt = —Ejr? log tdt
Using integration by parts, we get

1 Z d -
I=——|logr. |\ r3dr—<| —logr ||\ r*dr +di

IJIuJ

=——|logz. ——J
2

le| i

o 3 1
=——| —t*logt—— rzdr
23 " 3I }

-
3 g 9

12 2 2
=——1*logr+—1¢2
3 5 9

——lr% lowf—E
B B

= l+l ’ log 1+L £ +C
3 X x° ) 3
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Question 25:
J:e_\.(l—smx)dx
> 1—cosx

Solution:

sin x
Ii=
'[ {l—cosx]

1-2sin > cos > cosecz—
=J.£ e.l‘ —22 dx
2 2sin® =~

El

T
E
2

Let f(x)= —cot%

= _fl(x) = —[% Cos ec’ g) = %COSL’Cz g
gl = E: e (£ (x)+ £(x)d

= [exf(x) d_x}’r

_x xﬂ
=—| e cot—
L 2 s

2

[SAE]

I x T % T
=—| € xcot——e° xcot—
2 4

=—|e" x0—e? xl:|

I
2}
SR

Question 26:

T .
7 sinxcosx
[

4 .
0 cos* x+sin® x

Solution:

.
_(f_sinxcosx
Let o cos x+sin*x

—cotZ
2
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(sinxcosx)

£ 4
sy I:I COS” X A%
(LOS x+sm x)

cos’ x
_ tanxsec X
I 1+tan' x

Put, tan’ x =¢ => 2tan xsec’ xdx = dt

T
x=—,t=1
When x=0,f=0and when 4

1 .
I_ 2900+ =—[t I]

=E[tan“ | —tan' 0]

Question 27:

,ﬁ cos’ x
0 cos® x+4sin® x

Solution:

m 2
:J'; COS™ x P
0

Consider, cos’ x +4sin’® x
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z cos’ x
=J= dx
Y cos x+4(1—cos x)

—/=|? cos” x dx
0 cos’x+4—4cos’ x
. _lj_ —3cos’ x -
3 90 4—3cos’x
- lJ- 4-3¢cos” x— 4
390 4-3cos’x
:>f:_—1 ’274—3005§xdx+1 3-74 5 dx
390 4-3¢cos"x 370 4-3cos” x
it il o F 4,
37 3 0 4sec’x—3
:>Jr:—l[)c]nf+l 2 4sec;x dx
3 370 4(1+tan x)—3
T .2 2sec’ x
T Bl A E ..
6 379 l+4tan’x

,[ 2sec’ x
Consider, 70 1+4tan” x

Put, 2tanx =¢ = 2sec’ xdx = dt

T
=—,t=
When x=0,/=0and when = 27

* 2sec’x o dt
:>I~ — dx=J =
O 1+4tan” x 0 1+1

=[]
= [tan'] (o) —tan™ (0)]

Therefore, from (1), we get

;_HEHLEE
6 312 3 6 6
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Question 28:

smx+ COS X !
; \sin2x

j‘ SIH}C+COSX

Consider, Vsin2x

e J Sin X+ cos x s [ = Jf sinx +cosx e
= ( 51n2x) A \/—(—l+l—25incosx)

:“,_F Sin x +cos x %

\/I (sinx— cosx)

Let (smxfcosx) —t:(smercosx)dx:dt

T [l—xﬁJ T [\/i—lJ
x=-,!= — x:—,,f: —_—
When 6 2 and when 3 2

1

3 1 d
- J—[%]ﬁ

1

1
= 1
2 2
As \/1_(_‘ ) Vi-1 , therefore, /1-#* is an even function
Jif(x)dx = 2_": f(x)dx
We know that if / (¥) is an even function, then
W31
dt

\/_

o=

= [2 sin” r]

=2sin”"' (E]
2

MI'-'-‘
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Question 29:
1 dx
b
Solution:
. I ZIIL
Consider, o J1+x—Jx
(Vi+x +x)

e

A

=fumatr+]' Jxdx

B(]”) } [ (x)z}

Question 30:

J% sin x +cos x
- X
0 94+168in2x

Solution:
_ (5sinx+cosx
Consider, = 70 9+16sin2x
Put, sin x —cos x :t:>(cosx+sinx)dx:dt

T
=—,t=0
When ¥=0,¢=—1 and when ~_ 4
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=7 (sin,ar—cc»saf)2 =1
= sin® x+cos’ x—2sinxcos x = 1*
= 1—sin2x =¢>
= sin2x=1-1°
dt

[
[:I--'9+16(]—12)

I 9+16 161°
dt

I 1251647 ju (5)2 _(4;)2
1 1 i
[(_) L

1 1
=—1|log(1)—log|—

S5+44
544

1
=—1I1og?9
40 5

Question 31:

i1
an sin 2xtan ™' (sin x )dx

3 L
: = [si I (si = [22si 1 (si
Consider, L sin 2x tan ™' (sin x Jdx Ju 2sinxcosxtan™ (sin x)dx

Put, sinx=t¢= cosxdx=dt

T
When *=0,=0and when © 2"’ t=1

:>I:2L£tan"(t)dt (1

Consider [ t.tan™ tdt = tan™" ¢ [ rdt - J{%(tan‘l ;)_[zdr}d:
=tan']t£_ 1 sz
"2 1D

rFrantt 1t +l-1
= dt

2 29 1442
fen s Lo e lr Loy
2 207 214
tan 't 1 1

= ——f+—tan"'¢
2 2 2
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From equation (1), we get

2 0 !
:>2_[‘t.tan"tdr=2 = t—£+ltan"t
0 2 2. 2 s
| E_1a2 [=Z 4
4 4] 2
Question 32:
I xtanx
0 gec x~+tan x
xtan x
X el
Let -[” secx+ tan x ( )

=

~ w{ (7 —x)tan (7 —x)

=1~ f{ vy
_[ (rr x)tan x - (2)

(secx + tan x)

Adding (1) and (2), we get

sec(z —x)+tan(z —x)[ (Lf =Ll o= x)dx)
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S1n x

rlanx

G o s BT SRR W —Cosﬁ—dx
0 secx+tanx | ,sinx
COSX COSX
x P J-smx+1 l?
l+sinx
:>2]=fr'r ldx—n rr#.dx
0 ¢ 1#sinx
l-sinx
=2 l= 5r‘|- 1.dx— Ej ( ) ¢
1+<smx)(1—smx]
- 1-smnx
=2=x|x| -x dx
[ ]° L cos® x

=2 =x’ —9'4*:_[:(5(-:.::2 x—tanxsecx)dx
=2/ =n*-x[tanx—secx]

=2/ =n"-r[tanz - %ec&’r—tan0+sec0]
=20 =7 -x[0-(-1)-0+1]

=2l=n’-2rx
:>2!=:rr(7:—2)

[=Z(r-2)

Question 33:

[ The=1+pe=2]x-3[

4
Consider, I L [Ix—]!+‘x— 2 +lx—3\}b‘
= 1= [ pe—Tjd+ [ o+ 2+ [ o+ 3
I=L+L+L, ..(1)

4 4
Whete, 1= [F=1lde 1, = [ x+2dx and £, = [+ 3

1= pe-1]dx
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(x—1)20 for1<x<4
= (x1)a

3 4
=1 =[x——x}
2 1

=1 =(8~4~l+]W=
2

1= b2

x—220 for 2<x<4andx-2<0 for 1sx<2

% 4 =j (2—x)dr+f:(x—2)dx

2
1

x° : x? b 1
=1, =|2x——| +|=—-2x :>11=[4—2~2+—}+[8—8—2+4]
’ 2] |2 g 2

| O

«{2)

:>I1=l+2=2
o2 2

=1, =[ |v-3ldx
x-320 for3<x<4and x-3<0 for1<x<?2

1= (3-x)v+ [ (x-3)ax

53 > -4
=, = g2 | 4Ly
' 2] |2 "
:!1={9—2—3+l}+[8—12—2+9}
’ 2 2 2

=1 :[6~4]+B]=§ .(4)

2
From equations (1), (2), (3) and (4), we get
9 5 5 19
2 22 2

Question 34:

fLJHO 2
lxz(x+l) 3 g3

Consider,
1 4 B C
+

\ll
|
|
|


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

= 1= Ax(x+1)+B(x+1)+C(x*)
= 1=Ax> + Ax+Bx+B+Cx’

2
Equating the coefficients of ¥ »¥ and constant terms, we get
A+C=0
A+B=0

B=1
On solving these equations, we get

A=-1
C=1
B=

=1 = ]3{—£+%+(x+1)}dxI{—]ng—é“og(x“)l

1 2
———log| — |+1
] 3 g[l]

:log4~log3—]og2+§

=log2—log3+§

B 3) 3
Hence proved.

Question 35:

J{: xe'dx =1

1
Let li= .[(1 iy
Using integration by parts, we get
fr= xﬂ e'dx— UI {[%(x)]fe"dt}dx
[l -[ew
=[],

=e—e+1

=1
Hence proved.
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Question 36:

1
I ;x” cos’ xdx =0

R L

Consider, I'= Lx cos” xdx

Let f(x) =x"cos’ x

= f(-x)=(-x)" cos*(=x) =—x"" cos* x = —f ()
f (x )is an odd function.

a

We know that if / (x) is an odd function, then .[ 5
al= _‘-_]] x'" cos* xdx=0
Hence proved.

f(x)a{x:{]

Question 37:

b4

JE sin’ xdx = %
0 3

.
Consider, I= Lz sin’ xdx
™
I = J‘UE sin? x.sin xdx
x
= jnz (] —cos’ x)sin xdx

4 F 3
= j 2sin mbc—_l‘2 cos’ x.sin xdx
0 {

T
..
:[—cosx]g +|:CO§ XT

0

1 1 2
—l+§[—l] E

Hence proved.
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Question 38:

LFZtanjxdx:I—logZ

. = % 3
Consider, ! .(0 2t sy

1= j'f 2 tan’ x.tan xdx = 2_[0% (secz— 1) tan xdx

- ZJ‘{F sec? xtan xdx — 2_‘;1 tan xdx

2 Tk ;
:z[tar; x] +2[log cos x| :Hz[]ogcogg—logcosﬂ

]

=l+2{log%—logl]=l—log2—logl=l—i0g2

Hence proved.

Question 39:

1
j sin™! xdx =2 —1
0 2

1., .
Let Lsm xdx

Lo
:‘»]:Lsm > M
Using integration by parts, we get

1= [sin'] x.x]:} _.[nl \/lijxdx

Tewe-t L1 |(—2x)

—[xsm xl}+2 nﬁdx

Put, 1-x" =t = 2xdx=dt

When x=0,t=1and when x=L¢=0
L dt

Iz[xsin_] x]; +]§J.u G
- [x sin”' x]; +%[2\/;:|T
=sin‘](])+[—\ﬁ]

=T
2
Hence proved.
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Question 40:

L s
e - ..
Evaluate jn as a limit of a sum.

L
Let I 7.[08 dx

We know that,
[/ f(x)dx=(b-a)lim=[ £ (a)+ f(a+h)+...+ f(a+(n=1)h)]
a ]
k_b—a
Where, »
Here, @ =0,b=1and f(x)=e
o201
n n
1) 3, o1
A dx:(170)11$;[f(0)+ SO+ hY+ v f(0+(n-1)h)]
=lim 1782 e ] =lim l[ez {1+ e e gy g }J
n—>e0 1L n—e B
_ -
17 —3hY" _ —;n
:liml e (e—_jh) :liml et 1-¢ >
n%ocn_ 1*(8 ) naw P 1767; )

1—>c0 n _

Question 41:

j dx
e' +e " is equal to
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e"')+C
e"‘)+C

A tan™ (
B. tan~ (
C.log(e'—¢™)+C
D.log(e" +e™)+C

sz L dxzv[eex dx

Consider, e +e” e

Put, ¢' =t = e*dx =dt

121'1_‘:';

=tan't+C
=tan”™ (e"')+ C

Thus, the correct option is A.

Question 42:

dx

J cos2x
(sinx+cosx)2 is

-1
4" @
SINX+cCcosx

B. log|sin x +cosx|+C
C. log‘sin X —Cos x| +C
1

D, e—C
(sin x+cosx)
Equals to
cos 2x cos® x —sin® x
I=)|————Fdx=1= I—dx
Consider, (sinx+cos x) (sinx +cos x)

_ J- (cosx+sin x)(cosxz—sm x)dx _ J- cosx—sinx
(sinx +cosx) cosx+sinx

Let cosx+sinx=¢= (cosx—sinx)dx: dt
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dt

sl = —

5
=loglt|+C

= log]cos X+sin x| +C

Thus, the correct option is B.

Question 43:

If f(a+b—x):f(x)’ then .L of (x)dx is equal to

A “*bj:f(b—x)dx

2
B. a;bJ.:f(b +x )dx
c b;aj.:f(x)dx
D. a;b j.:f(x)dx
]
Consider, £ :L xf(x)dx (1)

I=['(a+b-x)f(a+b-xkx ([} £ (= [/ (a+ b))
= 1= (a+b-x)f(x)dx

= I=(a+b)[ f(x)dv~1...(Using equation ( ))

=1+1=(a+b)[ f(x)dv

=21 =(a+b)[ f(x)dx

=[] (e

Thus, the correct option is D.

Question 44:

j]tan_l[ zx_l,]dx
The value of *° lEx=x is
A1l
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QW
Lo

o
N

I:Jltan_'[ i Zde
Consider, 0 l+x—x

s [P et x—(]—x)

:I—Ltan (m}dx

[tan x—tan™ ] x)]dx [l)
:>{+_[[t l(1 x) tan’(l 1+x)]dx
== J'[t —tan” x]dx
=] =.[][tan“(l—x)—tan"(x)]dx ..(2)
Adding (1) and (2), we get
=% 2;1’:’|‘c]‘(tzim"1 x—tan”' (1—x)—tan™ (1—x)—tan™" x)dr

=27=0

=71=0
Thus, the correct option is B.
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