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(cos 2x)=-2sin2x
dx

= §in2x = —li(cosh)
2 dx

= sin2x =i[~lcos 2x]
dx\ 2

1
. .. . . ——C082x
Thus, the anti-derivative of sin 2x is 2

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

cos3x.

:i(si113x)=30053x
dx
1d;.
= cos3x =———(sin3x)
3dx
:>c053x=i(lsin3x]
dx\ 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
= —
dx
2.\'_1 d 2x
=z (e}
2x d[l 2x]
e Ee—| =
dx\ 2
le2x

Thus, the anti-derivative of ¢ is 2

(ez") = 2™

=€

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

2

(a_x+b) _

i ax+b) =3a(ax+b)
dx

1 3
=t .
= (ax+b) 3adx(ax+b)
2 d | .
b)Y =—| — b
= (ax+b) dx[3a(ax )]
1 3
Thus, the anti-derivative (ax+b) ofis Q(ax+b)

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

sin 2x —4¢™

i[_lc(}s meiehJ =sin2x—4e*
dx\ 2 3

——C082%— —e“j
Thus, the anti-derivative of sin2x—4e™ is [ 2 3

Find the following integrals in Exercises 6 to 20:

Question 6:

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

3x
= 4[8—]+ x+C
3

4
== +x+C
3

Question 7:

sz [l - Lz] dx
X

Solution:

[x* [1-—de [ (5 = 1)ax

=J:r‘dx—_‘-1dx

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

Solution:
J ax’ +bx+c dx = a_[x dx+b_[xaﬁr+cj'ldx

3 2
X +b| — i +ex+C
3 2

3 2
X
+T+Cx+c

Question 9:
j[2x2 +é ] 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

Solution:
I(2x2 +é" ) = ZIxzdx+je"dx

3
= Z[E J+e“ +C
3

=3x3+e"r +C
3

Question 10:
2
1
Jx ——] dx
(&
Solution:

(=] =il
:jxdx—l—_[%dx—ZJIdr

2
X

:?+log|x)—2x+C

Question 11:

3 2
J‘x +i.;c 4!

Solution:

j%ﬂ(ﬂs-u—ﬂdx

:jxdx+5j1dx—4jx"2dx

3 —1
=2 5x-4| - |+C
2 1

2
X

=—+5x+i+C
2 x

Question 12:

Ix3+3x+4 E

Jx


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:

jx +3x+4 j[x§+3xé+4x_é}dx

71 3 1
=7x2+2x3+8x3+C

7

3
=%x2 +2x2 +8Jx +C

Question 13:

J‘xs—x2+x—l I
x-1

Solution:

Jx—x+xl I[’C"']xl)

=I(x2+l)dx
= [+ |14

3
x
=—+x+C
3

Question 14:

J(1-x)rs
Solution:

[N R

= jx%dx—jxgdx
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Question 15:

J.\[;(3x2 +2x+ 3)dx
Solution:

J-\/;(sz s Bt B)a’x = J-[Sx% + Zx% 5 Sx%)afx

5 3 1
=3J’x2dx+2fx2dx+3jx24x
7 5 3
x? x2 x? ;
=3 7 +2 ? +3 ‘? +C
i 2 2
7 5 3
e i s iy W U8
7 5

Question 16:

J'(2x—3¢05x+e*“)dx

Solution:
j(Zx—Bcosx+ e‘)dx: 2[xdx—3jcosxdx+fe‘dx

2
=%m3(sinx)+e" 4+

=x? =3sinx+e* +C

Question 17:

j(2x2—3sinx+ 5Vx Jx

Solution:

J(lxj —3sinx+5J}}ix = Zszdx—Sjsinxdx+ij;_dx

[VE R7%

2x’ X

=T—3(—cosx}+5 +C

M| W

3
=230 4 Bosa 10 52 (0
3 3
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Question 18:
Jsecx(secxﬂanx}dx

Solution:
Jsec.x(sec;cﬂan x dx = I(secz x+secxtan x)dx

= jsecz xdr+Isec xtan xdx

=tanx+secx+C
Question 19:
2
sec” x
[
cosec x
Solution:
1
sec’ x 2
J‘ s dx:.[ Cos” X .
cosec’x 1
sin® x
-2
sin” x
:I dx
cos” x
= Itanz xdx

= j(sec2 x—])dx
= Isec" xdx—jldx

=tanx-x+C
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Question 20:

IZ—3Sinx 5

0052 X

IZ 3sinx J-[ BSinx}ﬂ
cos’ x cos’x cos’x
=I2sec xafx—3jtan x sec xdx

=2tanx—3secx+C

Choose the correct answer in Exercises 21 and 22

Question 21:

1
(=3
The anti-derivative of Vx equals

| I

(4) %x3+2x5 +C

(B) Ex3 +lx3+C
3 2

Thus, the correct option is C.
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Question 22:

if(x)zﬁlx“—i :
If dx x* such that/ (z)zo,thenf(x) is
1 129
A) 2 ———
(4) #4512
1 129
B 5
(B) x i
1 129
C) B
(C) x s
1 129
DY) o fiie—aee
( )x+x4 .
d . .3
= =45 ——
Given, dxf(x) A
3
dxt=—= 1
Anti-derivative of ¥ X' S (x)
Therefore,
3
=4 - Zx
f(x) I.x: 2
f(x)=4jx3dx—3_|‘(x“")dx
3 R
=4/ — (-3 &
f(x) [4J [_3}4‘
F(x)=x*++C
2 o
Also,
=f(2)=0
1
= f(2)=(2)' +—=+C=0
(2)
:>]6+1+C:0
8
1
:>C=—(16+—j
8
::»C:—@
8
gl 19
:f(x)_x +x3 3

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

J.l+ dt—j. dr—log’r|+(,
%

zlog\1+x“+C
zlog(]+x2)+C
Question 2:
(log;c)2
X
put loglx| =
la?x:a'r
Therefore x
l
j Oéjx‘ Ir dt
=—+C
3
3
_(logll) .
3
Question 3:
_
x+xlogx

1 1
x+xlogx - x(]+logx)
Put 1 +logx=t¢
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1
—dx=dt
Therefore, x

1 1
———dx=|-dt=1 C
J‘x(lJrI{)gx) g -[r t 0g|r|+

= log|l+logx|+C

Question 4:

sin xsin(cos x)

Solution:
Put cosx=t¢

Therefore, —sin xdx = dt
jsinxsin(cosx)dx = —Isin tdt = —[~cost]+C
=cost+C

=cos(cosx)+C

Question 5:

Sin(ax+b)cos(ax+b)

Solution:

sin(ax+b)cos(ax+b)= 2sin(ax+b)cos(ax+b)
_sin 2(ax+b)
- 2

Put Z(GJC‘I'!I)):f
Therefore, 2adx = dt
JsinQ(aerb) ]Jsinrdt
AT e S TR
2 29 2a

= t[—cost]-t—(l‘

=_—1(;052(ax+b)+c
a

Question 6:
Jax+b
Solution:

Put ax+b=t
Therefore,
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Question 7:

xNvx+2

Solution:
Put,x+2=¢
SLde=dt

= [xx+2 = [(t-2Wra

—'f(r- ZrQ}i

3 1
=J'r9dr—2jtfdr
3 3
12 t>
—?—2 ? +C
2 2
5 3
_2
5

==(x+2)2 m%(x+2) +C

Question 8:

xVJ1+2x7
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Solution:

Put, 1+2x° =¢
Sodxdx = dr
- fx\/1+2x3dx= I%dr
1 1
=z_[z-dt
5
1] #2
-—Z E +C
2
1 3
=g(1+2x3)3 4l
Question 9:
(4x+2)\/x2+x+1
Solution:

Put, x> +x+1=¢
(2x+1)dx = di

[(4x+2)V" +x+1dx
= [2Vudr
= 2[ et

[}

2 +C=i(x2+x+])§+c
3 3

2

Question 10:
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Solution:

L. 1
=
Put, (\E—l):z

- dx = dt

Ty

1 2
ﬁfmdx—jydr

=2logi|+C
= 2logx - 1|+C

Question 11:
x

Vx+4

x>0

Solution:
Put, x+4 =1

ud =t

J A= [ a2

1 1
2,58 4C
3

y 1
==r2(r-12)+C
~2(1-12)+
2 1 _
=§(x+4)2 (x+4-12)+C

:gvx+4(x—&+Cf
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Question 12:
I

(x3 — 1)5 X

Solution:
Put,x’ —1=1
~3xde=dt

= J‘(x:* —1); xdx= I(x3 —l); X x2dx

| PO
= [’ (£+1]§ = %J‘{r? +15Jdt

E
113 3
_5 T+? +(
| 3 3
B 7 4
L3536 ke
3_7 4
7 4
: 1

I
~|
—_—
=
p
|
d
s

+Z(x3’—l)j +C

Question 13:

2.

.

(2+3x3)3

Solution:

Put, 2+3x° =¢

2 9x7dx = dt

=5 jixl % = ~ d—a
(2+3x°)  9°(1)

-2
=l r, +C
9| -2
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Question 14:
1

x>0
x(logx)

Solution:
Put, logx=¢

la{r =dt

- jx(logx
(logx)

(1-m)

Question 15:
X
9—4x?

-m

Solution:
Put,9—4x* =1¢
co—8xdx =dt

-1l
= [ a5l

=_?1Iog‘r|+C

=_?llog‘9—4x2‘+c

Question 16:

2x+3
e

Solution:
Put, 2x+3=¢
S 2dx=dt

= Iez“sdr = %je’a’r
= %(e’ ) +C

1 (ons
=—* 4 C
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Question 17:
X

s

Solution:
Put, x* =t¢
S 2k = dt

= | X = %jédz =%Ie"a’t

et

=l(£J+C
2\ -1

1 a2
=——=e " +C

1+x*

Solution:
Put, tan ' x=¢
1

& dx = dt
1+x

2

E’tzm' !

:>I1+-;dx=_[e’dt
X

=e'+C

1

—_ elan x +C

Question 19:
e -1

&

Solution:

e -1

e +1

Dividing Nr and Dr by e*, we get
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"
e’ —1

& € —e”

82.\‘ +1 ex +e—kr

X

e
Let e +e " =t
(e"—e"‘)dx=d!
2x
‘[eu—ldx: e —e i
e’ +1 e +e’
_pr
Sy
=log‘t|+C‘
=logle" +e |+ C

Question 20:

621 _ e—z,v

er ot e—2.x

Solution:

Put, ¢ +e " =t
(26" —2¢7 )=t
= Z(e?’" —e'z")dxz dt

e —e”" dt
=5 dx=|—
J.[e?‘" +e'2*} 2t

Question 21:
tan’ (2x—3)

Solution:
tan’ (2x—3) =sec’ (2x—3)—1
Put, 2x-3=¢


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

S 2de=dt

= J'tan2 (2x-3)dx= _[[sec2 (2x—3)—ljdx

= %j(sec2 :‘)dt—jldx: %jsec2 tdt —j'laﬂx
= ltanr—erC

B %tan(2x—3)—x+C

Question 22:
sec’ (7—4x)

Solution:

Put, 7-4x =t
s —Adx =dt

js.ec2 (7 —4x)dx =_T1J'sec2 tdt
-1
=—{(tant)+C
3 (tanr)+
:_T]tan{7—4x)+C
Question 23:

sin”' x

A1—x2

Solution:

Put, sin 'x=¢
1

jj’smq = dv = [adr

NJ1—x?

=i+C=M
2 2

dx = dt

+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

j2cosx—351.nxdx: ﬁ
6cosx+4sinx 2t

e

=%log|z|+c

= %Iog|25inx+3005x]+€

Question 25:
1

cos” x(1—tan x)’

Solution:

] sec’ x

cos’x(1-tanx)" (1-tanx)’
Let (1-tanx) =1
—sec” xdx = di
sec” x —dt
= dx =
J.(l—tamuc)z J g
=—{tat

=1+C
f

1

WS T,
(1-tanx)
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Question 26:

cos \/;
Jx

Solution:

Let «/;=t

1
—dx=dt
2x

JCOS X

Jx

=2sint+C
=2$inJ}+C

dx = 2j costdt

Question 27:

A/sin2x cos2x

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

= J‘\!sin 2x cos 2xdx = %Ix/;dt

2
1] ¢?
—E 3’ +C

2
3
=l.r? +C
3

3
= %(sin 2x)2+C

Question 28:
cos x

V1+sinx

Solution:
Put, 1+sinx=t¢
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cLcosxdx = di

coS X dt
peherriati

2
—T+(.

2
=2\/E+C
=2Jl+sinx+C

Question 29:
cot xlogsin x

Solution:
Let logsinx=¢

= ——cos xdx = dt
sinx
c.cot xdx = dt
= Icot x logsin xdx = Irdt
r?
=—+C
2
1 S KT s
=—(logsinx) +C
2
Question 30:
sin x
l1+cosx
Solution:

Put, 1+cosx=¢
Co—=sinxdx =dt
dt

d.x:J‘-7

f sin x
1+cosx
=—logl|+C

=—log|l+cosx|+C
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Question 31:
sin x

(1+cosx)’

Solution:
Put, 1+cosx=¢

Co—sinxdx =dt

:>J- sin x e _ﬁ
(1+cosx)2 £

=—fz‘3dr

el

[
R S
_(l+c05x)

Question 32:
1

1+cosx
Solution:

= dx
Letl] J.Hrcosx

1

X
COs X
sin x
_j- sin x

1+

smx+cosx
I 2sinx

dx

sin X +Ccos X

dx

1 J (sinx +cos x)+(sin x — cos x)

2 (sinx+cosx)

Smx cosx
=—J e —J
Snx+cosx

SiINX—COS X
2¢8sIMx+cosx
Let sinx+cosx=1=> (cosx—sin x)dx:dr

(dr)

1= 2 2J t

_x_1 L
= 210g|t|+C o 210g\smx+cos x|+C

dx
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Question 33:
1
1—tanx

Solution:

Put, I= l—tanx

I Cos X e

-[ SlI'l X

Cos X

COosX—siny

(cosx —sin x) + (cos X +sin x)

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

cosx+sinx x 1 pcosx+sinx
——Ildx Iidx:—qt— il sl

COSX—SInXx 2 2Ycosx—sinx
Put, cosx—smx:t:>(—smx—cosx)dx=dt

(dr) _

s 1= 2+2j e IogM+(

x 1 . e
==——log|cos x—sin x|+ C
2 2

Question 34:

Vianx
sin xcos x
Solution:

Jtan Jtan 0
Letl= [0 gr=[— MEROOSE 5
SIN X COS X SIN X COS X X COS X
J- Vtan x dx_jsec xdx
tan x cos® x Vtan x

Lettan x = t = sec” xdx = dit

dt
sl=1—=
1%
=2\t +C
=2Jtanx +C

Question 35:
(1+logx)’

X
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Solution:
Put, 1+logx=t¢
ldx =dt

X
S e e

3
:f—+C
3

1+logxY
zﬁ%’f)w

Question 36:
(x+1)(x +logx)’

X

Solution:

(x+1)(x+logx)’ _ [x:lJ(x+ log)’ = [Hﬂ(xﬂ(:gx)z

X

Put, (x +log x) =1

;@+l}a=m
X

(1oLt -

=L
3

:%(x-l— log x)3 +C

Question 37:

X’ sin (1;an'1 x‘)

1+ x

Solution:
Put, x* =¢
~Axdx=dt

% sm(tan 'x sin tan ‘
:"f “_f o sasf1)

Let tan™' 7t =u
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1
T44®
From (1), we get
st sin(tan" x4)dx
142"

dt = du

=lIsin udu
4
:%(—cosu)ﬂf

=—%cos(tan"' r)+C

= _Tlcos(tan 'x4)+C

Choose the correct answer in Exercises 38 and 39.

Question 38:
10x’ +10" log, 10
J 10 s equals
(4) 10" -x"°+C (B) 10" +x°+C
(€) (10°=x"°) '+C (D) log(10"+x°)+C

Put, x'" +10" =¢
dt
t
10x” +10" log, 10 dt
I 10 = dx = | —
x +10x {
=logt+C
=log (10" +x")+C
Thus, the correct option is D.

~(10x* +10" log, 10) dx = [

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

Izj — —= dx
Put, sin” xcos™ x

dx I 1

v 2 2
sin XCos X
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JSIH JC+COS X
Sln )CCOS X

.2 2
sin- x COs X
= [
Sin” xCos™ x SN~ xCcos™ x

= Isecz xdx + Jcos ec dx

=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-cos2(2x+5) _ 1-cos(4x+10)
2 2
:Isin2(2x+5)dx=I1_COS(24JC+10) dx
1 1
=Ejldr—5jcos(4x+10)dx
_ 1 1(sin(4x+10) i
27 3 4 '

=lx—lsm(4x+10)+(:
2 8

Question 2:

sin 3xcosdx

Using, sin Acos B = %{sin(A +B)+sin(A—B)}

_‘-sin 3xcosdxdx = %j{sin (Bx -+ 4;r.) +sIn (3x - 4x)} dx

= %I{sin 7x+sin (—x)}dx

:%I{sin 7x —sin .x} dx

:%jsin 7 xdx —%jsin xdx
i l[_cc’ﬂx]—l(—cosx] +C
7 2

2
—cos7x cosx
= + +C
14 24

Question 3:
€08 2xcos4x cos bx
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1
AcosB=— A+B A-B
Using, cos Acos B=— {cos(A+B)+cos( )}

Icos 2x(cos4xcos 6x)dx = J-cos 2x [% {cos (4x+ 6x) +cos(4x— Gx)}} dx

I{cos 2xcoslUx+cos2x cos( Zx)}cbc

I{cos 2xcos 1 0x + cos’ 2x} dx

j‘{ cos 2x+101 +;cos(2x lﬂx)} [l+cc2>s4x]}tr

=E]‘(00512x+0058x+l+cos4x)dx

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

Question 4:
sin’ (2x+1)

Put, I=Isin3(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

= -2sin(2x+1)dx = dt

= sin(2x+1)dx = _Tdr

-1
I=—|(1-£*)di
=1=- ( t)t
—1{ r“}
= —0=Rl——
2 3
5 .
:_?l{cos(zxq_])_ﬂ(}zx_—'—l)}

—cos(2x+1) i cos’ (2x+1) i
2
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Question 5:

sin® xcos® x

Let]= ‘[sin'3 xcos’ xdx
3 2 .
=ICOS' xsin” xsin xdx

=J.c053 x(l —cos’ x)sin xdx
Let cosx=¢
= —sinxdx = dt

= 1=—[7(1-7)ds

=—{(F-¢£)dt=— {%—%}W

cos'x cos®x cos’x cos'x
=— - +C = -

+C
4 ] 6 4

Question 6:
sin xsin 2xsin 3x

. A N
Using, sin Asin B = 2{003(/! B) cos(A+B)}
J- sin xsin 2x sin 3xdx = j|:sin x%{cos (2x —3x)— cos (2x+3x)}} dx

=l sin xcos{—x}—sin xcos Sx Jdx
[ (sinxcos(==) )

e, . .
= EJ.(SIH XCOSX —SsIn XCOSS.X)CbC

= lJ‘ ik 2xdx—% sin x cos Sxdx

1| —cos2x 1 1 . 1.
—Z{ 2 }—Ej{asm(x+5x)+5s1n(x—5x)}dx

=_0082x—lj sm6x+sm(—4x )dx
8
—cos2x 1 —cos6x cosdx
= -— +C
8 4
—cos2x 1 —COS6x cosdx
= -— +C
8 8
1 §) 4
=g{coz *_ o8 JC—cc>s2x}+(:'
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Question 7:
sin4xsin8x

Solution:

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

Isin 4xsin8xdx = J{%cos(élx —8x) —%cos(4x % 8x)}dx
= %I(cos(—ilx} — €08 l2x} dx

=%I(cos4x— cos12x)dx

1 [Sin 4x N Sianx]

2| 4 12

Question 8:
1—cosx
1+cosx
Solution:
G il

1—cosx 281n2§ gk 5%

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

— tan® >

2

{2

1—cosx dxzj(secz ¥ —ljdx
l+cosx 2

1
2

=2tan£—x+C
2


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
l+cosx

Solution:

2 X ok
COs” = —sin” =
cos x 2 2

X Q X X
= cosx =cos’ ——sin” = and cos x=2cos’ =—1
1+cosx 2 2 2

x
2cos’ =

=i[l—tan2£}
2 2

o o dx=%f[l—tan2%)c&

1+cosx
=1I(I—seczi+ljdx
2 2

=1I(2 —sec’ E]d}r
9 2

Question 10:

sin® x
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Solution:

sin® x =sin’ xsin’ x

_[l—cos Zx)[l —cost)
2 2

= —(1 —Cos Zx)2

= —[l +cos’ 2x —2¢os 2x}

1+ [%) —2cos Z;r]

l+l+lcos4x—2005 Zx]
2" 2

= = = ==
| 1 1

EJrlca:)séix—Zcoszx}

2 .2

.'.j'sin“xdxz11[24-100543‘—20052{‘4&
4712 2

:1 §x+l[sm4x}_2xsm2x O
42 2 4 2

1 in 4
[3x+ sin 4x

8

:3—_x—lsin2x +isin 4x+C
8 4 32

—ZSinZX}rC

Question 11:

4
cos” 2x
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Solution:

cos* 2x :(cos2 2x)2

g [] +cosdx T
2

2%[] +cos’ 4x+2cos4x]

1+ [@J + 2cos4x}

1 cos8x
T4+—+
2

+2cos 4x]

3 cos8x

Pl= A= |-
I T |

+2cos 4x}

fcos* 2xdx = J'[EJF cos8x . cosztx}!x
8 8 )

:_x+Lsin8x+lsin4x+C
8" 64 8

Question 12:

I
sin” x
1+cosx
Solution:
. Ve
o o 2sIn—cos —
sin” x 2 2 ; .- S
1 = smx=2sm50035;cosx=2003 E—l
+Ccosx X
2¢08° =
2
. X
4sin® Zcos® =
B X
2c0s> =
2
.
= 2sin*—
=]l-cosx
sin’® x
I dx=j(1—cosx)dx
1+cosx

=x-sinx+C
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Question 13:
cos2x—cos2a

COSX—COSox

L 2x+ 20 . 2x 20
—2s8in sin
cos2x—cos 2o 2 2

X+ . o x—«&
sSin

COSX —COSX i, P

sin (x+a)sin(x—a)

sin[x;ajsin[xzaj
[l ol )

C+D

sin

C-D

[COSC —co8 D =-2sin

B Clx+a) . (x—a
sin sin

(552252

X+t x—
=4cos cos

35

X+ x—« x+o x—o
=2|cos + + COS —

R R e

= 2[cos(x)+ cosoc]

=2co8x+2c0osx

._.J'COSZJC—COSZOC dx:J‘200sx+2cosc¢ dx

COS X —COsS&X

= 2[sinx+ xcoso:]JrC

Question 14:
COS X —sin x

1+sin2x

cosx—sinx_ COSX—SInx

- = - A A «
1+sin 2x (sm X+cos x]+2smxcosx

CcOsSXx —Sinx

B (sinx +cosx)’

Let sinx+cosx=1¢

2

2

[sin2 x+cos’ x = 1;sin 2x = 2sin xcosx]

|
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(COS x—sin x]dx =l

Icosx—sinx _,[ COS X —SINn X o
x B . 2
I+sin2x (sinx+cosx)
ot
l‘,..2
=Ir‘2dr
=—t14+C
I
=—+C
[
= | }
e —
Sinx +cosx

Question 15:

tan’ 2xsec2x

tan’ 2xsec 2x = tan> 2x tan 2xsec 2x
= (sec'z 2x—1) tan 2xsec2x
=sec” 2xtan 2xsec 2x — tan 2xsec 2x
j-tan'“* 2xsec2xdx = J.secl 2xtan2xsec2x— J-tan 2xsec2x

sec2x

=jsec2 2xtan 2xsec2x — +C

Let sec2x=t¢
s 2sec2xtan 2xdx = dt

sec2x

ftan3 2xsec2xdx = % [fdi - +C

13
=__sec:2x+C
6 2

~ (sec2x)’ _sec2x
6 2

+C
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Question 16:

tan® x

Solution:

tan’ x

=tan’ xtan’ x

=(sec"" x—l)tanzx

=sec’ xtan’ x —tan’ x

=sec’ xtan’ x —(sec:2 x—])

=sec xtan® x—sec? x +1

j.tan4 xdx = Isec2 x tan’ m{x—jscc2 xdx + Ildx
=J'se(:2)ctan2 xdv—tanx+x+C  ...(1)

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

£ tan’x
= Jscc%ctan2 xdxzj,;?d; =7=

From equation (1), we get

1
jtan4xdx=§tan?’x—tanx+x+C

Question 17:
sin® x +cos® x
LB 2
SINn” XCOS™ X

Solution:

sin x+cos’x  sin’x cos’ x

a2 2 ] 2 . 2 2
SIN“XCcOS™ X  SiN”XCOS™ X SIN” XCOS™ X
sinx  cosx

=t
cos’x sin’x
= tan xsec x + cot x cosecx
3 3
sin® x +cos’ x
J._—jijdx = j(tan XSeC X +Cot x cosecx ) dx
sin® x cos” x
=sec x —cosecx +C
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Question 18:

cos2x +2sin’ x

COSZ X

Solution:

cos2x +2sin’ x

cos” x
- cos 2x + (1—cos 2x)

cos’ x

[00521 =1-2sin’ x]

=sec’ x

cos’ x

cos2x+ 2sin’ x
I . dvc:jsec2 xdx=tanx+C
cos’ x

Question 19:

1
sin x cos’ x
Solution:
| _sin’ x +cos’ x
sinxcos’ x  sinxcos’x
sin x 1
=S¥
cos’x  sinXxcosx
1
= tan xsec x+0057x
Sin X COS X
cos’ x
,  sec’x
= tan xsec’ x +
tan x

j;dx J-tanxsec xdx+j sec” Y

qin xcos® v tan v
Let tan x=¢ = sec’ xdx =dt
1

J.
sin XCOS X
2

=%+Iog\r\+€

jm’r+f dt

= %tam2 x+log|tan x|+ C
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Question 20:

cos2x
5 2
(cosx+sinx)
Solution:
cos2x N cos2x _ cos2x
g 2 = 2 P . .
(cosx+smx) cos“ x+simnx“+2cosxsinx  l+sin2x

_[ C0S 2x _,[ COS 2x
(cosx+sinx) (1+sin 2x

Let l+sin2x=¢

= 2cos2xdx =dt

J~ cos2x : dlej‘la't
(cosx+sinx) 2t

=%logM+C
= %log‘H sin 2x|+C

= %log ‘(sin x+ cosx)2|+ B

= log|sin x+ cos x|+ C

Question 21:

sin”' (cos x)
Solution:

sin”' (cos x)

Let cosx=t

Then, sinx = Ji-¢

= (—sinx)dx =dr

s Tdt
sin x
Fise —dt

I
_-.[sin-[(cosx)dx=jsin"t[ _dIZJ

B ‘[ sin”' ¢
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Let sin't=u

1
Wl=t*

_[Sin" (cos.x)dx = —J udu

= dt = du

2
i
==X ¢

,(sil;"f)z L
_ —[sin"‘(cosac)]2

2

+C ..(1)

We know that,

sin"' x+cos'x= r

2
. Gl _ B _| & _
.. sin (cosx) 5 cos (cosx) (2 x]

Substituting in equation (1), we get

2
n
_ E_X}
Jsin“] (cos x)dx = ————HC

2
=, I ¥ -nx|+C
20 4

2 ¥ onx

il el D
2 2
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Question 22:

1
cos(x—a)cos(x—b)
Solution:

1 _ 1 { mn(a b) ]
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b)

] [Sin[(x—b)—(x—a)]]

- 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)

= ;[tan(x b) tan(x—a)]

sin (

1
:Icos(x a cos(*c b)dx=sin(a—b) I[tan(x—b]—tan(x—a)]dx
:m[—log|cos(x—b)|+log|cos(x—a)1]

1 [10g|cos(x—a)q+c

=sin(a—b) |cos(x—b)|

Choose the correct answer in Exercises 23 and 24.

Question 23:
I sin’ x —cos’ x
sin xcos’x  is equal to

(4) tanx+cotx+C (B) tanx+cosecx+C
(C) —tanx+cotx+C (D) tanx+secx+C
Solution:
sin® x —cos” x sin” x cos” x
J -1 2 (’ﬁ::_‘. - 2 2. 2 2 dx
sin’ xcos’ x sin xcos* x sin® xcos” x

- J-(sec2 X —Cos ech)dx

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


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 24:

_[ e* (1+x) :
cos” (e'x) equals
(4) —cot(ex")+C

(C) tan(e")+C

Solution:

e* (1+x)
J—-l-—-dx

cos (e"x)
Put, e'x=t¢
=% (e"x +er.])d.x =df
e’ (x+l)dx =dt

-'-IEX{HX) :j- dt

2 x
CcOos (e X)

= Isecz tdt
=tant+C
= tan (e"’x)+C

2
cos 1

(B) tan(xe’)+ C
(D) cot (e“)+ e

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’ =1¢
: 3x2a{x =df

x +l 174]
=tan 't+C

=tan”' (x"')+C

Question 2:
1

N1+ 457

Put, 2x=t
L2 =t

:’jﬁ il Jm
:E[ vt+ﬁ”+(ﬁ‘

1
=—lo
> g

Question 3:
1

(2-x)" +1

Put, 2—x=t¢

2x+\f4x2+]’+(.'

1
{Jﬁdﬁ = 10},

2| X+

2
X +a

1
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= —dx=dl

:>J.; —j;dr
J(2=x)" +1 Jr+1

=—log|r+\/ﬁ’+(7 [I

dx =

x+vVxi+a

dt =log

1

1
Nxt+a’
2%+ 2—x)2+1‘+(f
Ul : |+(

=10m|(2—.vc)+\f.x¢2 —4x+5|

=-log

Question 4:
1

\J9— 25y

Solution:
Put, 5x=t
S Sdx=dlt

|

AP
ij‘“‘sfﬂ“"

-t
2

- —sm

=—sin"

(5

Question 5:
3x
1+2x*

Solution:

Let \/Exz =1
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= 2\ 2xdx = di
3x 3 dt
= dx =
I1+2x“ 2\/§I1+:2
3 »
=——tan" ¢t |+C
2\/5[ ]

= 2\3}5 tan™’ (\Exz) +C

Question 6:

1—x°
Solution:
Put, x° =¢
2 3x7dx = di

x° 1¢ di
:>I]—x6dx=5'(1—£

if1. N+l .
==|=1 +C
3[2 & }

2

-1

Question 7:
x—1

Vxt -1

Solution:

x—1 X 1
el b e Sl e e Rl

X
X dx,
For‘[vxz-l let x* —1=¢= 2xdx=dt
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NIRRT
Arme=aly
=lj‘t_l2dr

2

:%{z,;]

=
=Jx -1

From (1), we get

il ]

—eglld] —Iog‘x+x/xz—l‘+c

Question 8:

Solution:
Put, x’ =t = 3x’dx=dt

o - dt
.[ x:+a6 wg 4 432
r+(ad’)

= %log‘H NP +a’
X +vx +a°

+C

+C

1
=—1
3 o8

Question 9:
S(i:li.}2 X

tan’ x +4

Solution:
Put, tanx =¢

X

\J'XZ —az

dt = log‘x-&-\bc2 -a’ u
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ssec’ xdx=dt

jj\/tanzx+4

z+v:2+4|+C
zlog‘tanx+\/tan2x+4‘+(3

dt

sec” x
i
j‘\/t2+22

=log

Question 10:
1

NXT+2x+2

Solution:
1 |
70’({: dx
J\/x2+2x+2 J/(x+1)2+(1)3
Let x+1=¢
Sdy=dt

i |

1 1
= | — —_—dl
J.\;‘xz+2x+2 VEE+1

=I0gt+«Jzz+]|C

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

+C

Question 11:
1

V9x® +6x+5
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1 |
dx = dx
j\/9x2+6x+5 j(3x+]f4{2f
Let (3x+1)=1¢
=3dx=drt

1 | 1
= == di
J‘(3x+l)‘?+(2)z 3jr2+2"’
3|2 2
= l[tam" (3x+1]]+c
6 2

Question 12:
1

NT—6x—x°

2
7—6x—x* can be written as ?_(x +6x+9—9)

Thus,
7-(x" +6x+9-9)
=16—(x"+6x+9)
=16—(x+3)’
=(4) ~(x+3)

1 |
..jmdx:j (4)" = (x+3)’

Letx+3=1¢
=dx=dt

= ! dx = 1
I\/(4)2—(x+3)2 j\/(4)2—(z)2

=sin”' [£]+C
4

dx

dt
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Question 13:
1

Jx-1)(x-2)

Solution:

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

x2=3x+2

+C

=log [x—%}+\}x2—3x+2

Question 14:
1

J8+3x—x*

Solution:

8+3x—x’ =8—(x2 —3x+2—2]
4 4
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=sin’’ 2|4

. o 2x—3J
=gin" | —— |4
NI

Question 15:
1

J(x—a)(x-)

Solution:
(x—a)(x—b)=x*—(a+b)x+ab
Thus,
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= | x_al —dv= ———
Jx-a)(x-») \Hx_[ 25}} _[ 25]

Let _(a—;b}:

o dx = di

= | ] _dr = | : dt

- {{%ﬂ}m

Question 16:
4x+1

W23

Let, 4x +1 :Ai(le +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

A+B=1=>B=0
Let 2x*+x-3=t¢
S(4x+1)dxe=dt
4x+1 1
= [—2 _dx=[—ar
J‘\Jf2.vcg+x—3 '[\/t_
=2t+C

=22x2+x-3+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 17:
x+2

x* =1

d s
Put,x+2:Ad—(x* -1)+B ...(1)

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

2A=l:>A=l
2
B=2

From (1) we get

f i ] (2r)+2

e
sl = ()

In — | —=—dx, Letx’ 1=t = 2xdx=dt
2j\n‘x2—1
¢ 2x 1 ¢ dt
T B ety
2fm =37
1
_5[2«/?]
=l[2 xz—l]
2
=+/x? =1

hen jJ_dx 2[\/_.:& 2log|x+\/x—‘

From equation (2) we get

J 2 dxz x3-1+2log‘x+dx3—ll+C

Question 18:
5x-2
1+ 2x+3x?
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5x—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=6A:‘>A=E
6

2A+B~—2:>B~—13—l

r.5x=2= %(2 +6x)+[_u]

3
5
] (2+69)-1
:’J‘ S5x-2 _I() 3d
1+2x+3x* 1+ 2x+3x°
_j 2+ 6x E 1
14+2x +3x2 39 14+2x+3x>
Let
;I_Iﬂd} and /, _.[;z
1+2x+3x° 1+2x+3x
5x—-2 5 11
i &x=25-—1, ..(1)
1+2x+3x" 6 3
_I 2+6x
i+2x+3x

Put 1+ 2x+3x% =t
= (2+6x)dx=dt

di
.'.1{1 :IT
4 =]0g‘r|
I =

-(2)

1
. =|—
+ j-]+2J\¢+3x2

) _ 1+ 3(3: + —x]
1+ 2x+3x> can be written as 3
Thus,
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IE=%J F_l dx
[(H'] [Jﬂ
3 3
()
ol 1 |~ 3
3| V2 2
L 3 3/
—l_itan'](sx+l
3[V2 V2 /]

1 (3x+1
=—"tan -
7o (%) -
Substituting equations (2) and (3) in equation (1), we get
Fg=2 5 ) 11 1 Zaf 3x+1
——dx=—|log|l+2x+3x"| [-—| —=t — L
jl+2x+3x‘2 6[Og] TexTox H 3 L/E o [ 2 ]:|+

:%log|l+2x+3x2|— : tan‘][S"Hl}rC

32 V2

Question 19:
6x+7

(x—5)(x—4)

6x+7 6x+7

J(x=5)(x—4) ¥ —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
2=6=>A=3

V4+B=T7T=B=34
6x+7:3(2x—9)+34

I 6x+7 J-3(2x 9 +34
Jx' —9x+20 9x+20
(2x—~9)
=3| ——dx + 34| ———=1dx
'[\! 2 9x+20 I\!x2—9x+20
j 2x—-9

VxZ=9x+20
_J 6x+7
Vx?=9x+20
Then,

[ J' 2x 9
x* —9x+2

Letx’ —9x+20=¢
:>(2x—9)dx=a’r
dt

7

I, =2t

I =2Ux"=-9x+20 ...(2)
and

dx and I, :I

N Sy
NxP=9x+20

=31, 4341, ..(1)

=1 =

1
I = ——dx
i J\/x2—9x+20
81 8l

x*—9x+20=x’ _Q“H—ZOJF__I
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Thus,

x> —9x+20+ g—ﬂ
4 4

(34
34
G0N

[x_gjﬂ/m‘ -(3)

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

jfix—”dx = 3[2\/,# = 9x+20}+34]0g[[x—2]+\fx1 —9x+20:|+ C
Vx*=9x+20 2

=6v/x* —9x+20 +34I0g[[x—§]+\/f —9x+ 20]+C

I, =log

Question 20:

x+2

4x—x’

. x+2= Ai(4x-x3)+3
Consider, dx

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

:>(x+2)=—%(4—2x)+4
—(4 2x]+4
d '[ \/4;( x°
4—2x
_EJ\/ILx & x+4j.\/4x x?

I—jidx nd 1, =

4x -X J\MY 7

I x+2
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J‘ x+2 l

Vdx—x?

Then,
4 - 2x
gﬂf

\Jdx—x?
Let 4x—x* =¢
:>(4—2x)dx =dt

Sh+4, (1)

=1, —f‘”._zJ_ Wax—x  .(2)

=

= 4x-x"= —(—4x+x3)
:Q4x+f+4—4)
=4-(x-2)

= (2)' - (x-2)

=j\/(2)2 _l(x_2)3 dx =sin”’ [%ﬂ -+ (3)

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

J x+2 dx=——(2m)+4sm'(—x_2] C
Vix —x* 2
=—«4x—x3+4gn*(x;2]+c

Question 21:
x+2

VxT+2x+3

J' 2:f+2 _ j‘ (x+2
\fx +2x+3

x +2x+3
_ I 2x+4
VX' +2x+3
. J' 2x+2 lj' 2 e
VX2 +2x+3 VX2 +2x+3

I 2x+2

|
=— | —/——d+ | —=0dx
29 1t +2x+3 ‘[\fx2+2x+3
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I = [—=— 2242 g andl, _j—dx

VX2 +2x+3 JxZ+2x+3

j 2 1+1 (1)
Vx?+2x+3
2x+2
Vxi42x+3
Put, x* +2x+3=¢
:(2x+2)dx=df

Then, /, —J

d
I =I$=2JE=2 4243 ..(2)

A S
NP +2x+3
zx2+2x+3=x2+2x+1+2=(x+1)2+(x/§)2

1 )+M| (3)

oy = _dx =
\/x+1)2+(\6)

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

x+1)+/x* +2x+3 ‘+C
Jv‘x +2x+3 ( )
=vx*+2x+3 +log‘ x+1)+vx3+2x+3l+C

[2 x* +2x+3 :|+10g

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

Lt (x+3)=A%[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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214:1::“4:l

2
24+B=3=B=4
“(x+3)=(2v-2)+4

I
f 143 ~(2x-2)+4

2
¥ =2x~5 _J %t 2% -5
J- 2x-2 drid 1 E

% %5 xP—2x-5
2x-2 1
I, =J.2—dx and [, = | ————dx
Let x —2x-5 - x =2x-5
2 g=traan, Q)
xr=2x—5 2
2x-=2

Then, ' z".,\CE—Z.JC—S g
Put, X’ —2x-5=¢
= (2x-2)dx =dr

=51 =Jl£{=log‘!‘ =I(:pg|x2 -21’—5‘ (2)

—abc
x*=2x-5

|
_j(xz-Zxﬂrl)—GJx

z.[ 21 zdx
(x—l) —(\/E)
1 x=1-6
26 {x 1+I] 40}

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

x+3 1 x—1- \/_|
j—x2—2x—5d & [ x* —2x - S| \/_ log . 1+\/—|
1 2 1~ f
:Elog|x2—2x—5l+:/_gl gl—F o

Question 23:
5x+3

VxT+4x+10
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5x+3=,«fi(x2 +4x+10)+8
Let dx

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

T g
2
44+B=3=B=-7

Sx+3=§(2x+4)—7

5
I 5x+3 I5(2X+4)_?dx
VX +4x+10 NXP+4x+10
2x+4 1
= dx -7 | ——=dx
va +4x+10 I\;fxz+4jvc+l
2x+4
dx and I, = —dx
I\}x +4x+10 I\/t +4x+10
S5x+3 5
& I TL; sl
J.x!r +4x+10 ( )
Then,
I —I 2x+4
Jx' +4x+10

Put, x* +4x+10=¢
(2x+ 4]dx= dt

= %zzxﬁzquz +4x+10 ...(2)
" I
Vxt+4x+10
1
'[J(,xz +4x+4)+6

= 1 dx

Jx+2) +(¥6)
= log‘()H Z)M‘

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

5x+3
J x*+4x+10 —7log‘(x+2)vxz+4x+10}+c‘
Vx*+4x+10 [ J

= 5Vx? +4x+10—7|og| x+ 2357 +4x+10[+C

e



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

Choose the correct answer in Exercises 24 and 25.

Question 24:

j dx

x’+2x+2 equals

(4) xtan™ (x+1)+C (B) tan”' (x+1)+C
(C) (x+1)tan"' x+C (D) tan'x+C

ool e
X +2x+2 (2 +2x+1)+1

= [
(x+1) +(1)

= [tan'i (x+ 1)] +C
Hence, the correct option is B.

Question 25:
j dx
V9x—4x* equals
(4) lsin-'(qx_g}rc (B) lsin"(sx_9)+(f
9 8 2 8

(C) %sin"(9x8_8j+6’ (D) %sin"[9x9_8J+C
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1 1
) 2 A
2909 9
J— _x_i
8 8
9
x_i
=—|sin”' 8 |l+C
8
=lsin’1 8x=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

(x+1)(x+2)

b A B

+
Let (x+1)(x+2) (x+1) (x+2)
ﬂsz(x+2)+B(x+1)
Equating the coefficients of x and constant term, we get
A+B=1

24+B=0
On solving, we get

A=-land B=2
) X _ -1 " 2
“(x+l)(x+2) (x+1) (x+2)

X -1 2
— " = dx
:I(x+l)(x+2) J(Jc+1)-|-(,vc+2)
=—log|x+1/+2log|x+2[+C
=log(x+ 2)2 —log(x+1)+C

(x+2)°

=log———+C
% lx+1)

Question 2:
1

x> =9

1 A B
Let (+3)(x=3) (x+3) (x-3)
1= A(x-3)+B(x+3)
Equating the coefficients of x and constants term, we get
A+B=0
—3A4+3B=1
On solving, we get
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Az—l al‘ldel
6 6

NS DR B
”(x+3)(x—3)_6(x+3) 6(x-3)

1 -1 1
:I(xz_g)d"4[6(“3)*6(3(_3)}"‘

1 1 Y
= —g10g|x+3‘+glog}x—3|+(,

Question 3:
3x-1

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

3x-1 _ A . B N C
Let (*=1)(x=2)(x=3) (x-1) (x-2) (¥-3)
3x-1=A4(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
—SA-4B-3C=3

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

A=1,B=-5and C =4
3x—1 1 5 4

DG 6ol (-2) (53)
3x—1 Y S - S S
:‘f(x—1)(x—2)(x—3)“”"H(x—l) (-2) (x—s)}"

=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 )E D) ) (72 (+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 **»* and constant terms, we get
A+B+C=0
—5A-4B-3C=1

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

Azl,B=—2 and ('_,'=E
2 2

, x 1 2 3
C(x=1D)(x=2)(x-3) 2(x-1) (x-2) 2(x-3)

X » 1 2 . 8 Ll
:’f(x—l)(x—z)(x—s)"*‘Hz(x—l) (+-2) Z(x—s)}”

:%10g|x—l|—2log|x—2|+%log‘x—3|+('f

Question 5:
2x
XX +3x+2
Let — 2% — ! + e
X +3x+2  (x+1) (x+2)
2x=A(x+2)+B(x+]) (])

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

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

2x -2 4

(x+l)(x+2) G+1) (x+2)

>l x+])(\'+2 _J{ x+2) x+l)}d

=4log|x+2|-2log|x+1|+C

Question 6:

j—a®
x(1-2x)

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

Therefore, on dividing (1 _xu)by x(1-2x) e 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

1-x* 1 1 2-x
=—+— ax[ 1)
x(1-2x) 2 2{x(1-2x)
e T P

Let x(l—Zx) % (1—21)
=(2-x)=4(1-2x)+Bx
Equating the coefficients of x and constant term, we get
24+ 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

1 _1.1f2 3
x(l—Zx)_iZ 2| x (l—2x)

l—x? 1 1(2 3
—F e [ a2l 2
:b-[x(l—Zx) J‘{2+2{x+(1—2x)}}dj
=%+log|x\+ilog\l—2x\+(€’

2(-2)

x 3
=5+ log|x| -~ log|l-2x/+C

Question 7:

(x2+l)(x—l)

X _ Ax+B ¢

- =4 —— ... (1)
Let (¥ +1)(x=1) (x*+1) (x-1)
.7c=(A.vc+}:3’)(,x—1)+C()c2 +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

Az—l,le and C'=l
2 2 2

From equation (1), we get
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X 2 2
(x2+l)(x—]) x* +1 +(x2—1)

X 1 & 1 1 ¢ 1
:’f—(xm)(x_l)=‘5fﬁd"+5f—d"x2+l 1

———j—d +—lan 'x+—10g|x—l|+C

2%

Consider jﬁd" let (“ +1)—r::>2xdx dt

:>J‘x o =j?=log|t‘=log‘x2+ll

X 1 5 | |
—log‘x“ +]‘+Etan 'x+glog‘x—l‘+c

1 1 Lo -
:Elog\x—”—glog‘xz +l‘+5tan Lx4+-C

Question 8:
=
(x —1]2 {x + 2)

X _ A N B N C
Let (- (+2) D) (1) (++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:g,le and C=—g
0 3 9

x 2 1 2

(x—l)z(xi-z) +9(x+1)+3(x—1)2 _9(X+2)

:j'(x 1) (x+2) :_J x=1) _'f(x 1)

-1 2 .
- +§[:J—alog‘x+2‘+(.
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Question 9:
3x+5

X =x'—x+1

3x+5 _ 3x+5
¥ =xt=x41 (x—l)z(x+1)
3x+5 A B C

Let o1 (at) () (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= Bedandfel
2 2

) 3x+5 _ -1 N 4 . 1
“(x—l)z(xﬂ) 2(x=1) (x-1) 2(x+1)

3x+5 1 1 1 | 1
:Imdx:_aj(,\:—l)b{x-k 4'[(x—1)2 dx+5 mdx

1 meed 1 ;
——Elog‘x—l‘ +4(:j+510g|x+l]+(.

1

4
=—lo
5 g

o T =5 5 {1

(x-1)

x+1

x—1

Question 10:
2x-3
(x*—1)(2x+3)

2x-3 2x-3

(f —1)(2x+3) (x—=1)(x+1)(2x+3)
2x-3 A B (6

Let (x—l)(x+])(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* +(A+5B)x+(-34+3B-C)

Equating the coefficients of x*,x and constant term, we get
2442B+C=0

A+5B=2

—-344+3B-C=-3
On solving, we get

A= B i e
2 10 5
_ 2x-3 N .
C(x ) (x-1D)(2x+3)  2(x+1) 10(x-1) 5(2x+3)
2x—-3

5 1 1 24 1
de=2[ ——dx—— de-2 [ —d
= 2j(x+1) - =1 J(2x+3) "

:>_[ 1
(x+1)(x=1)(x+1) (x-1)

5 1 24 .
= Elog|x +1‘—Elog[x—l‘ —§]0g|2x+3‘ +C
5 1 12 .
= Elogh +1‘—Elogix—]‘ —?log‘h +3| +C

Question 11:

S5x
(x + 1)(x2 ~ 4)

S5x S5x

(Jc+l)(;vc2 —4) (x+1)(x+2)(x-2)
5x A B &

- +

Let (x+1)(x*=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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/—1=E,JB=—E and C =—
3 2

. 5x = 5 5 3
() (x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

5x 1
ad ey e e J(m - I(Hz)“"

5 5 .
= 5]0g|x+1|—510g‘x+ 2|+Elog‘x—2]+(.

Question 12:

X +x+1
x' -1
On dividing (x3 +JH"l)by x’ -1, we get
X +x+l  2x+]
-1 |
2x+1 A B

Let x* -1 —(x+1)+(x+l)
2x+1=A(x—1)+B(x+1) ...(1)

+5j

Equating the coefficients of x and constant term, we get

A+B=2
—A+B=1
On solving, we get
A:landeE
2 2
_x‘3+x+]_x+ 1 P 3
-1 7 2(x+1) 2(x-1)
x+r+l 1 | 3 I
ax + +— dx
e e s (x+1) 2J(»c—1)

——2—+—10g\x+1\+ log|x-1|+C

Question 13:
2

(1—x)(1+x2)

ot

67 (x-2)
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2 A Bx+C

Lot (=0)(1+#) (=) (1+#)

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 I

('I—x)(1+x2) T l-x +1+x2

2 | X 1
3’[(l—x)(1+)c2)dx=J-:c‘]bc-i-'[]~J~x2 dx+'.-1+x2 e

|
= _d Jl+)¢: dx+J‘l+x2dx

=-1 -1
og|x \+2

2|+tan‘1x+('.‘

Question 14:
3x-1
(x-!-?,)2

3xz—1 A B

2 + 3.
Let (x+2)° (x+2) (x+2)
=3x-1=A(x+2)+B
Equating the coefficient of x and constant term, we get
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A=3
244+B==-1=B=-7
C3x-1 37
T(x+2) (x+2) (x+2)

(x+2)

:j&_}mg;@m_q

ry
£

| )
= 310g|x+2‘—7[m} +C

=3log|x+2|+ +C

74
(x+2)

Question 15:
1

x' =1

1 1 1

(x*=1) (=1)(x*+1)  (x+1)(x=1)(x*+1)

1 A B Cx+D

Let (x+1)(x=1)(x*+1) (x+1)+(x—l)+(x2+1)
(= A(x—])(l+x2)+B(x+])(]+x2)+(Cx+ D)(xz—])
] = A(x3 +x—x2—])+B(x3+x+x2+])+Cx3+Dx2—Cx—D

1=(A4+B+C)x’+(-A+B+D)x*+(A4+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

—A+B-D=1
On solving, we get
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1

1 1
= dex=jmdx+j4(x_l)dx—j2(] +xz)dx

dx :—llogjx+1|+l10g,\x—l| Lantzec
4 4 2

e

x+1

1
——tan " X+ C
2

Question 16:
1

x(x"Jrl)

[Hint: multiply numerator and denominator by x""and put x" =¢]

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

l In—l xn—l

x(x" + l) B x”‘lx(x” +1) x" (x" + I]

Letx" =t = nx"'dx=dt

1 X! 1 1
.I'J‘x(x”Jrl)dx:'[x"(x"+1)dx=;jt({+}) ;
et ] =£+ B
t(t+1) ¢ (r+1)
1=A(1+6)+Br ...(1)
Equating the coefficients of # and constant term, we get

L
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A=land B=-1
11
- r(r+1) t (1+1)

1 |
:>I x+| I{ (]+f)}
:E[logM—IOg‘HIUJFC
B,

1
=—log
Iz

x”+l|]+C

+C

n

Question 17:

COSXx

(1-sinx)(2-sinx) [Hint: Put sinx=¢]

COS X

(1-sinx)(2-sinx) Put, sinx =¢=> cos xdx = dt

I cos X a’xz_[ d
(1-sinx)(2-sinx) (1-2)(2-1)

1 _ A N B
Let (1=#)(2-1) (1-7) (2-7)
1=A4(2-1)+B(1-1) ...(1)
Equating the coefficients of # and constant, we get

—2A4-B=0,and 24+ B =1
On solving, we get
A=]and B=-1

1 1

A I - =
“i=0e-0 (- -9

cos x geeifi L L L
:I(l—sinx)@—sinx)dx I{]—’ (2_’]}d

=-log|l-7|+log|2—1|+C

]0g2 : +C

1-t¢
2—sinx

+C

=log‘

l-sinx
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Question 18:

(x2 - 1)(34:2 +2)

(xz - 3)(.1'2 +4)

(x* +1)(x* +2) _ (4x” +10)
(x2 +3)(x2 +4) (xz +3)(Jr2 +4)

(47 +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’ + 4 Ax + Bx> +4B+Cx* +3Cx+ Dx* +3D
4x* +10=(A+C)x* +(B+ D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of *’,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
o (#+10) o 6
) d) (F13) (¢ +4)
(x2+])(x2+2)[ . 6

(

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

( Zr(fl)}*

- [eiod

dx=[1-

Question 19:
2x
(.x2 +l)(x2 +3)
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2x
(xz—kl)(xz—k3)
Put, x* =t = 2xdx = dt

2% dt
de=|—— ..(1
e ey -0
Let ] - + 4
(t+1)(r+3) (z+1) (2+3)
1=A(t+3)+B(r+1) ...(2)
Equating the coefficients of ¢ and constant, we get
A+B=0and 34+ B =1
On solving, we get

A:landB:—l
2 2

1 1 1

T (+3) 20+1) 2(c+3)

2% 1 1
:I(x2+])(x2 +3)dx:j{2(r+l)_ 2(?‘+3)}d.f

1 1 "
=—log|(t+1)|—=loglt + 3|+

1 t+1 1 *2£1].

2 lre3 2 B2 a3
Question 20:

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

x(x4 —]) x“(x4 —l)

e e

Put.x'=t=4x =dt

1 1 dt
“jx(x“—])dx_z-[m

1 A B
Let r(r—l)=7+(r—1)
1=A(t-1)+ Bt ...(1)
Equating the coefficients of # and constant, we get
A=-land B=1

1 -1

]
::(z—l)_ |
1 1¢[-1 1
i

_J [— log|¢|+ log]r —l|]+C

T4
1. |e-1 [, |x* =1
zzlog7+C:zlog 7 +C
Question 21:
1
(elt_l) [Hint: Put " =¢]
Put e" =t =e'dx=dt
:Jédxz_{#xﬂz_[#dr
(e=1) t=1 ¢t Jt(t-1)
L. e
t(r=1) t -1

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

4
te=1) = =l

= —dl r:logﬂ—h(f
t(z-1) t

=log|< r_] +C

2
Question 22:
J- xdx
(x-1)(x-2) equals

2

A. log (x_l) +C

(+-2)
B. logﬂ+6‘

(1)
e 1or[”"_1J2 +E
" log — ,
D. ]0g‘(x—l)(x—2)|+€

X A B

= +

Let (x=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

"TDE-2) () (x-2)
x 3 -1 g 2 i
:bj(x—l)(x—Z)dxﬁf{(x—l) (x—z)}d

=—log|x—1|+2log|x—2|+C

(x-2)°
x—1

=log +C

Thus, the correct option is B.
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Question 23:

J x(;xu)

equals

| . .
A }0g|x|~510g(x“ +l)+(,
l 2 ]
B. 10g|x|+510g(x +1)+C
1
€ —Iog|x|+5]0g(x2+f)+C

D. %Iog ‘x‘ +10g(x2 + l)+C

1 A _BxtC

Let x(xz +1) Cx +ﬁ
1= A(x2 +1)+(Bx+C)x
Equating the coefficients of x*,x and constant terms, we get
A+B=0
C=0
A=1
On solving these equations, we get
A=1B=-land C=0
1 1 L

”x(x2+1)_; x2+1

M FEra i

:log\x\—%logif +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:

xsinx

Let I= Ixsin xdx

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

f:x_[sinxdx—j{( (x ))Jsmxdx}

=x(v—cos x)—J-I-(ﬂCOSx)dr
=—xcosx+sinx+C

Question 2:

xsin3x

Let I= Ixsin 3 xdx

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

I= xj sin 3xdx — H[%x]jsin 3xa'x} dx

:x(—cos&rJ_Il_[—cos3x)dx
3 i

il i+ 1Jms3xdx
3 3

—xcos3x 1 .
=—————+—sin3x+C
3 9

Question 3:

x2€x

Let = Ixze‘dx

Taking u = x’and v = ¢* and integrating by parts, we get
g g goyp g
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f =x1_[e"dx—‘[{(%xz]_[exdx}a’x
=x’e" —J-Zx.erdx

= x%e" — 2jx.e"dx

Again using integration by parts, we get

= x%e* -2 {x [erax- j{[%x] [ e*dx}a{r}

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

Question 4:

xlogx

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

I= longxdx—J{(%logx]dex}dx

w? | »?
=logx.——|—.—dx
e
_X Iogx_jidx
2 2
:x2 logx_i_i_c
2 4
Question 5:
xlog2x

Let ! =leog2;mix
Taking # =log2xand v = x 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

I=log Zxedx—I{[% log 2x] | xdx}dx

2 2
R LY
2 Zx 2
2 .
_X log2x —Iﬁdx
2 2
X logZx_£+C
2 4
Question 6:
x” logx

Let ! =Jx3 log xdx

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

I=logx|xdx~ {[% logx]szdx}dx

= log x. 2= l.idx
3 X 3

:xilogx&jidx

3 3
x" log x _x_3+C
3 9
Question 7:
xsin' x

Let = Ixsin"' xdx

Taking u =sin"' xand v =x and integrating by parts, we get
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I =sin" x| xdx —J{[%sin" x] [ m}c&

=gin™’ (x—J—I : i
2 1-x* 2

7 e |
X sm o x
+—

1 —x’
b
2 2'[\)1—:::2 )

x'sin'x 1 f =i 1 }
e — dx
2 2J{\/l—r2 \/l—xz

x'sin"'x 1 : 1
B AR %o el de
2 2'[{ \H—xz}

¥sintx 1 1
:TJrE{I\}l—xzdx—J‘ 7 dr}
2 ool

3 B 1] | .
:M+—{E\H i +Esm'I x—sin’’ x}+C

2 22

2 - -1

x“sin ox  x 1. 1 .

== Tt l-xt+=sin'x——sin" x+C
2 4 2

<

:1(2:{2 - l)sin'] .r+£ |
4 il

Question 8:

xtan ' x

Let I= Ixtan" xdx

Taking u =tan™' x and v = x and integrating by parts, we get
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I=tan " x| xdx - j{(%tanl ijmx}dx

=tan' x = —j 1 x—aix
2 1+x* 2

xtan x__j- 5
2 [+ x°

X % x“+1 1
- -~ dx
2 21{1“& 1+x2}

2 -1
_ X tan x_lj-[]_ 1 zjdx
2 2 1+x

=¢—%(x—tan_' x)+(7

2
s e E o Y
2. 2

Question 9:

xcos™ x

Let 7 =Ixcos_’ xdx

Taking u =cos™ xand v =x and integrating by parts, we get
[ = cos lx_[.rdr - I{[%cos : x)]xdx}dvc

2
2

=cos~ x[ J I —1 .
_xzcos' x__jl—x -1

2 \/1—

()

_xXcos'x 1/, 1 -1
e zjle x“dx 2J{ﬁ

2 -1
B8 F Lo s
2 2" 2

dx
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Where, I, = I\JI —x%dx
=1, = Jl—xzjldx—j%\fl-xz_[ldx

=1, :x\h—T—J

— xddx

24/1—x

= I, =xy1-x* —J\h_x_zdx
—x

[ |

N
=1, =xv1-x —{Hl—xzdﬂj‘ —dx }

dx

=, =xwf!1—T—J

V1-x?

=1, =xVJl-x* —{Il +cos'1x}

=2I =xyl1-x* —cos™' x
R AN | —%COS_I x

2
Substituting in ( 1 )

2 e 1 1 1
; _X7cos x__[f_ﬁ—gcos'lx —Ecos‘lx

2 202

|

Question 10:

(sin" x)2

Let 1= I(sin" x)z.l dx

o 2
Taking ¥ = (Sm X ) and v =1 and integrating by parts, we get
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I= f(sm X I]dx—j{ sin” x _"la‘xldx

= (s'm ¥ x)“ X— I 2sin” P

N
53 x(sin" Jc)2 +_[s.in'l x[%}dx

:x(sin'lx)2+[sin'lxj'ﬂdx [{[ sin’ x) \h‘z_i } }
— x(sin' x)’ +lsm" x231-3° - h.zﬁ dx}

= x(sin'] x)g +2+4/1-x"sin™ x—Jde

= x(sin"] Jc)2 +2J1-x*sin" x-2x+C
Question 11:

xcos™ x

NI

Solution:

f IJCCOS x

I =_—1J- ——— cos ' xdx

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

I= _l{cos_'xj & _ dx j{[ cos™ x]j\/l__dx}dx}
=%[ cos‘x,zxfl—_z—j'

-1
2 1—x2dx}
V1=

:—_fo'l—x2 cos 1x+j2aﬂ

- 5l =aF costas 2x} +C

=—{ ] — " cos"x+x—‘+(?
Question 12:

X 5602 X

Solution:

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

I= stecz xdx —I{[%xjjsecz xdx}dx
= xtanx—jl .tan xdx

= xtan x + log|cos x|+ C

Question 13:

tan' x

-1
Let I=I].tan xdx

Taking u =tan™' xand v =1 and integrating by parts, we get

I=tan"" xldx —j{[%tan" x]fl.dx}a{x

1

=tan ' x.x— xdx
J‘lerz
1 2
=xtan'1x——I .
271+ x

= xtan™ x—%log‘] +x2|+C

:xtan'lx—%log(lﬁrxz)JrC

Question 14:
x(log x)z

Let =Jx(logx)3dx
2
Taking ¥ = (logx)"and v=x and integrating by parts, we get

I =(logx)’ [xdx—[ H%(logx)z} | m]a{x

2
L

X 2 1 &
=?(!ogx) u{IZIng.;.-z—dx}

X 2
= 7(togx) —jxlogxdx

Again, using integration by parts, we get
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2

I = -“‘"2—(11;;,g,x)2 = {log x| xax - I{(%Iog x]_"xdx}dx}

x* s | x* 1 x?
- 7(Io::agx) —{7 logx—f;.?dx}

2
2 X 1

P
= %(Iogx) ?ng +5_|-xdx

2 2 2

X 2 X 4
=—(logx) ——logx+—+C

2( gx) 2 5 4

Question 15:
(xz + l)logx

Let ! =I(x2 + l)logxdx = sz 10gxdx+.{logxdx

Where. i :Ixz log xdx and 7, =J.10gxdx
I = jxg log xdx

Taking # =l0gxand v = x* and integrating by parts, we get

1, = log xj x2dx —j[[%log xjszdx]dx

=]0gx.x—— l.idx
3 ® 3

i i_;—logx & %szdx)

3 3

x &
:?logx—3+(.l ........... (2)

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

I, =log x| 1.dx - J.K%log x]jl .dx}

=logx.x— Ii Xdx
X

=x]0gx—j].dx
=Xlog o~ H s merrresvon (3)

Using equations (2)and (3)in (1),
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3 3
1=%1ogx—%+c, +xlogx—x+C,
3 3

:%iogx—%+xlogx—x+(c} +C,)

3 3
= +x Iogx—x——x+C
3 9

Question 16:

e* (sinx + cos x)

Solution:

Let I =€ (sinx+cosx)dx

Let f(x) =sinx

f'(x)=cosx

I= Ie x)+f }

Since, Ie x)+ f'(x)}dx=e f(x)+C

I=e"sinx+C

Question 17:

X

xe
(1 4—)«:)2

Solution:

Let, / = jw(%dx = [er {(1 :x)E }dx

= {I:x_)l} e= e {l+x (1+x) }dx

1 |
Here, f(.‘C):m f'(x)={l+ r)z

o= [ {£(x)+ 1 ()}
Since, je‘ {f(x)+f'(x)}dx=e"f(x)+C

& ¥ =i
(l+x) I+
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Question 18:

_t(1+sinx)
e
1+ cosx
Solution:
X 5 X .X X
; siIn‘ —-+¢cos” —+ 2sin —cos—
e“[l+SInx]—e“ ) 2 ey
+ ¥ 2 X
1+cos 2005‘__2

- 2
i i X X . X x
e Sll‘l—+COS_— SN — 4+ Cc0s —
= 2 2) 1.2 "2

4 2 X
2cos’ S Cos —

] e X ]2
=—¢"|tan—+1
2

:le* 1+ tani]
2

=—¢" 1+tan2£+2tan£]
2 2

x_ X X
=—¢"[sec  —+2tan—
2 L 2 2}

e* (1+sinx)dx _ [lseczf"' tanﬁ]------------(])
(1+cosx) 2 . 2

X : 1
Let tan5=f(x) soj'(x)=zsec =

It is known that, J.ex V(@)+ 1 (x)pdx=e"f (x)+C

From equation (1) , we get

X _l >
IQ_(LH:{)dx = e'r tanf.f.c
(1+cosx) 2

Question 19:
-
% b

Solution:

1 1
I=[e'|———=d
Let _[e (x xzj y
i . ipon =1
Here, ;—'f(x) / (x)_xz
It is known that,
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Ie"'{f(x)Jrf'(x)}dx
=e'f(x)+C

o :£+C
Question 20:
(x—3)ex

(1)

- x 2
Let (x-1)
It is known that,

[e{f(x)+f'(x)}ax=ef(x)+C
e N s .
..Ie {(x—l)z}dx—(x_l)l C

Question 21:

x4
€ s5inx

Let = e** sin xdx(]}

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

I =sinx[e*dx —I{[%sin x]jez"'dx}dx

2x 2x

. e e
=/ :smx.~——_[cosx. dx
2
2x .»
e*sinx 1
== ——‘[ezxcosxdx
2 2

Again, using integration by parts, we get
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2x _»
Fm i IR 1 cos x_[ e dx —I [i cos x]jez"dx dx
2 2 dx

Ix: .= 2x 2x
== Smx—l{cosx.e —J(—sinx)e dx}
2 2

2 2

2x .- 2x
e*sinx 1|e*cosx | w
== ——{ +—jeh smxdx}

2 2 2
P 2x
e“sinx e“cosx 1
= I= - ——1 From (1
2x .: . 2x .
:>I+l1=e sinx e cosx
4 2 4
5  e¥sinx e*cosx
=_J = -
2 4
:”:i e’sinx e’cosx C
5 2 4
2x
= I =—[2sinx—cosx]+C
5

Question 22:

sin“[ 2% j
1+a2

Let x=tan® dx =sec” 0d0

s’ (I 2x,} ] =sin”"' [%J =sin"' (sin20) =26
+x +tan’

[sin™ [1 =3 }k = [20.sec* 040 = 2[0.sec’ 06
+X
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Using integration by parts, we get

Q[Q.Iseczﬂdﬂ —I{[;—GQJJSGCZ ede}da}

=2/6.tan6 - [ tan 00 |
=2[6.tan@ +log|cosb| |+ C

1 .
+C
N }

__'I
=2xtan™ x+210g(l+x'“’) 2 +C

= 2[3:‘[311‘1 x+log

=2xtan”' x+2|:_7110g(l +x2)}+(.‘
=2xtan” x—log (l+x2)+C'

Question 23:
Ixze"']dx
lex3 +C
A. 3

1 .2
—e" +C
3

equals

1 =
—e' +C
2

I .a
—e' +C
2

Let L= Ixze"ﬁdx
Also, let x' =t so, 3x’dx =dt
o
=/ =§I€ dt
zl(e’)+C
3

1
=—e +C
3

Thus, the correct option is A.
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Question 24:
je" sec x(l + tan x) dx equals

A. e'cosx+C
B. e'secx+C
C. e'sinx+C
D. e'tanx+C

J-e" secx(1+tan x)dx

Consider. 1 = jex secx(1+ tanx)dx = Ie“ (secx + sec.x tan x) dx

Let secx= f(x) secxtanx= f'(x)
It is known that, jex (x)+ f'(x)jdx=e"f(x)+C

SI=e"secx+C

Thus, the correct option is B.
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EXERCISE 7.7

Integrate the functions in Exercises 1 to 9.

Question 1:

V4 x?

Let =I 4—xdx :j,i(z)2 —(x) dx

5
X a .. X

\faz—xzcbczaxr‘az—xz +?sm 'Z+C
a

Since,

s I=2Ja_x +Esin"£+C
2 2 2
=ZJa—x +2sin' 24 C
2 2
Question 2:

\J1—4x?

Let, I = [VI-4x’dx = [ (1)’ - (2x)"dx

Put, 2x =t = 2dx = dt

1 2 2
.'.!:5_[,/(1) (1)
Vo —as =2 + sin” X 0
a

Since,

:I:l £ l—!2+lsin"'! +
212 2
= 1—t2+]—sin“r+C
4 4

=%\H —4x? +%sin"2x+C
- %\/l 45 +%sin"2x+C
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Question 3:

NP +4x+6

Solution:

Let / = | v/ x* +4x+6dx
Jv

:jx/xz+4x+4+2dx

=IJ(x2 +4x+ 4)+ 2dx

=[x 2+ (V2) e

Since, mcﬁ:gm%mg\ﬂ m‘m
1= [ a6 s Ztog)(x42) 1/ a6+ C
=00 2) 6 +log(x+2) + Vi w6

Question 4:

Vx? +4x+1

Solution:

Consider,

1= [V +4x+1d

zj\/(x2+4x+4)—3dx

= [J(x+2)' (V3)

Since, mdx=§\/,m-(};log‘x+m
s =£x—flm—%log|(x—2)+M‘+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 5:

VI-4x—x°

Solution:

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

= [\1- (o +4x-+ 4 4)ax
:jma&

_N —(x+2) dx

Since, o’ ~ =2~ + st Lo

2
I= £il~.|‘l—4:rc—x2 +Esin'1[x+2J+C
2 2 J5

Question 6:

Vx*+4x-5

Solution:

Let I=J\/x3+4x—5dx
zj\f(xg+4x+4)—9dxz_[,f(x+2)2—(3)2dx
Since, j'\/xz —a‘dx= %\sz —ig -F;—jlog‘x+x/x3 =g

_ (x; 2) m_%]og}(x+ 2)+\/m|+c

+C

Question 7:

VI+3x—x7

Solution:

put, [ =[VI+3x-x"dx

—j\ﬁ [x —3x+——%)aix
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2
. X S S
Since, Ix}az —xzalxz—z—\)‘a2 -x" +E~sm R4
a

3 3
- 13 75
nI=— 2 N4+3x—2% + sin”! 2 |4
2 4x2 J13
2

2x-3 > 13 . [ 2x-3
= VI+3x—x" +—= +C
4 X—X 3 sm ( \/1—3 )

Question 8:

\x?+3x

Solution:

Let ] = jx/f +3xdx

=I\,x3 +3x+2—2dx
4 4

U SRO

2
Since, Vx” —a’dx :%\}xz ~a’ —%log‘x+ Vx' —a’ ‘+ c

+C

(Bl 3
X+ _
.'.I:TZ x3+3x—%10g

[x+%)+\!x3+3x

=_(2xT+3)m_%1°g (x+%]+m +C
Question 9:
l+£
9
Solution:

& 1 1 2
LaI=IJL+54&=EIJ9+fdx=§jJ@)+x%&
2
Since, \sz-i-azcix:%x!xz +a’ +%Iog‘x+\fx2+a2
ol =%[%x/x2 +9 +;log x++/x7 +9”+C

:% x*+9 +%Iog|x+\fx2 +9‘+C

+(
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Question 10:

,[“1+x2 is equal to
A. %\}sz +%log|x+\jl+x2

+C

B. %(sz)é +C

¢ gr(l+x2)§+C
=

3

D. %dl+x2 +%x2 l()g‘x+\,(l+x2

Solution:

Since. Va® +x7de =~ Ja” +2° +%[og‘x+m‘+c
.'.I\!szdx:g 1+x? +%Iog‘x+m‘+c

Thus, the correct option is A.

+C

Question 11:

I Vat =8x+7dx equal to

1

A < (x-4)x ~8x+7 +9log x-4+x —8x+7|+C
B. %(x+4)M+9log‘x+4+M‘+C
C. %(x—cl)M—%ﬁlog x—4+m‘+c
D. —;-(x—fi)m—%log‘x—ﬂf-{-m,+(f

Solution:

Let [ = [Vx* ~8x+Tdx
= [J(x* -8x+16)-9dx
= [J(x—4) - (3) v
2
Since, Vx* —a*dx = %xsz -d* —%Iog|x+ Vxi-a?
.'.f:@Jf-&w?—%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.

E xdx

ince. jj_f'(x)dr:(b—a)mﬂf(a)w(a+h)+...+f(a+(n-1)h)] here 1

Here, 4 =a,b=D and f'(x)=x
.-.jjxdx=(b-a)nml[a+(a+h)...(a+zh)...a+(n-1)h]
=(b— a)hm HE]WHEWBWJ (h+2h+3h+...(n—1)h)]
=(b—a);lii_l;l;loil:na+h(l+2+3+...+(H—1)):|
=(b—a);lii_1’>1;13% } = )hmn[m(”_;)h}

1 }zﬁw} (6- a)11m|:a+W}

1—00 7

n—yc0 n

~(p—a)im Y] nas {
L nln-
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Question 2:
b
Jﬂ (x+l)dx

ot ]:Ih x+1 dx

Since, J. f(x)dx=(b-a) hm_[f

Here, @=0,b=5and / (x)=(x+1)
5-0 s

M H

=, T

.[;(x+1)fc‘x (5-0)tim ~ {f(0)+f[sj+...+f((n—1)%]:|

1 :HGH}...{l{S“(HT_QJH

= 5111'[1—
'])+[3+2'3+3_§+. ..+(n —1)§:|i|
% n n 0

n—se 3p

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

n—s g n fimes

= S]_ll.ﬂll

n—so gy

:Sliml

s 1

_511m|:[+
2

b e dead

|
e
—
:~:[~
PR |
| |
I
Ln
1
—
+
| wn
L 1

Question 3:

J: x’dx

Since,
hm —[f

[, (xx =(ba)lim-~

Here, ¢=2b=3andf (x)=x*

)+ f(a+h)+...+ f(a+(n- l)k)]

)+ f(a+h)+.. +f(a+(" l)h)]

, where

, where n

bh—a
n

h:
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3-2
n

1

n

= h=

dex (3-2)lim—

Ly ¥

|
=lim—

n— pp

(2)( o{ee2) e oo
)_+2.2 }Jr +{(2)
3

nl {1 $2243,

:Iiml

H—pr) ’I

1

23+{22+[—
n
1'(1 ) {

24 o #2°|+

1
n

(2
.+_ —
\ K

n-1

Pl
(1)}
1

g b )(2n 1)} {

ﬁ(ﬁ—l -
"
J+ dn-4 _lim

e

=lim—
A0 n

= liml dn+

n=o g | i

2

4
+_
i

= liml

A0 fp

|

] |
dn+ ! A

n—

Question 4:
f (x2 - x) dx

Solution:
et 1= JT(xZ —x)dx
= rxzdx—rxdx
1 1

—1,,where ! :.[ x'dx and I, _I

=(b- a llm—[f

Let 1=1—
Since, -[ (x

or, d :.[. xdy

;

i{1+2+..

- {4 |

)+ £ (a+h)+ f(a+(n-1)h)]

[f(z)+_f[2+%j+_f[2+%]...f{2+(;;—1)$H

n—l)

2

N )Y

H

_(n—l)

i

ﬂn

ﬂ

1

J’”-z-l 2 3

{~+—+#+...+

n n n H

.+(n—1)}:l

332
i

fois
n

o s
n

el

xdx (1)

b—a
n

h=
, Where
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a=1Lb=4andf(x)=x"

4-1 3
.'.hz—:—
H n

I :Il4x2dr:(4-1)]j1n-l-[f(1)+f(l+h)+...+f(l+(n-l)h)]

n)oon

[ 2 2 . 3 2
=3lim L 12+[1+3J +[1+2.3] +..{1+_(" ) ”

L

s

2 . ((n=1)3)  2(n-1)3
= 3lim— 12+{12+[3] +2.5}+...+{1-+[(”’ )"] 3 2 H
n—w0 31 1 n 5 | 2

—3lim~ (12 + _+1'2)+(3)“{12 +2° +...+(r1—l)z} +2.E{l+2+...+(n—l)}]

:3;;;-n+%{(n—l)(nG)?;Zn—1)}+%{("—£(H)H n

1] 9nm 1 1) 6n-6
=3lim—|n+—|1-—— || 2—— |+

= 3liln[1 +2[|_1}(2_l]+3_2}
n—w 6 n n n

=3[1+3+3]
=3[7]
=21 sul2)

4
For 12 :.[1 xdx
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a=1,b=4andf(x)=x
o W

=h =
n o n

R :(4_1)1iml[f(1)+f(]+h)+...+f(a+(n—1)h)]

nsw 37

=311n11[1+(1+h)+...+(1+(m—1)hﬂ

n—sa g

=31iml ]+[]+E}+...+{1+(n_1)1H
Ji-wc{_ln_ n n

—3lim > (1+1+ +1)+§(1+2+...+(n—l))}

n—s0 3 nimes 1

= SIiml n +1{@H
en| R 2

=-”Li_9g[1+%[l-f;]]
A

1

(W]

13 2—2" (3)
From equations (2) and (3), we get
PR L1
% 2 2
Question 5:
[ eu
1 .
e[ e ()

j:f(x)azxz (b—a)mi[f(aﬁ f(a+h)+f(a+(n=1)h)]

Since,

Here. @=-Lb=landf(x)=e¢"

, where
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_L+1_2

) —
1 b4
-1)2
.'.I=(1+1)liml[f(—l)+f(—l+Z]+f(—1+2.2]+...+f(—l+ n-1)
=9 1 b3 Fed 1
B 2 2 2
=2lim l e+ e[ihﬂ + e[imﬂ + e[H(“J”J]
n%mn
i 248 2
=2liml el{l+e”+e”+e”+e( U”H
n%mn
T
-1 no_ 2_
= 2lim | = =el><21iml[ez 1]
7 e’ —1 7 e’ —1
e x2(e’ =1 h_
(<) [lim(e 1]=1}
E h—0 h
) e —1
13133) E x 2
§ 1
_62—1
e
(%)
= e——
e
E 2x
L(He )aLr
Since,
b o1 ; ; ;
I, ‘f(x)cz'x=(b—a)1n:r;;[f{a)+j (a+h)+....+f(a+(n—])h)], where

Here, 4=0,0=4

and f (x)=x+e”
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=

= Iﬂ4(x+ezx)dr & (4—0)lim£[_f(0)+ F(h)+ f(2R)+... +f((n—1)h):|

H—po

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

= B

Al l- 2h 4 L J2(n-1)h
_4L;?ln_]+(h+e )+(2h+e*)+...+{(n )h+e ’}]

ST {h+2h+3h+ ...... +{n—l)h} +(l+ e et +..... +ez‘”']”’ﬂ

n—o g L

2-‘m_ }' _l ?Jm_
:4]_]_[111 h{l+2+(n_l)}+[eT‘l:l]:|:4I1ml|r|: T"(mz )n:l_f_(ezh 11]i|

- . -
- g 2| 02 l)”+[eg 1H—ﬂf(z)wlim ()
30 n 2 H—y0 g

2

e —1
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EXERCISE 7.9

Evaluate the definite integrals in Exercises 1 to 20.

Question 1:

_[j](x+])dx

1
Lot I:_[_!(x+l)dx

J.(x+l)a[x=x—2u+x= F(x)
Using second fundamental theorem of calculus, we get
I=F(1)-F(-1)

()G
2 2
=l+1—l+1

2 2

=i

Question 2:

Iidx = log|x|= F(x)

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

= log[3|-log|2| = log%

Question 3:

J‘]E(ﬁlx3 —5x* +6x+ 9) dx

Lot f:j|2(4x3—5x2+6x+9)dx
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4 3 2
J(&ﬁ—sz+ﬁx+9ﬁﬁ:4{ﬁ—]—5fiq+6[f;]+9ﬁj
B 3 2

3
=% —5%+3x2 +9x=F(x)

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

- 3 3
Jz:{24—3£§1—+3(2)2+9(2i}—{0)4~§%?—+3(03+9(Q}
:[16—£+]2 +'I8J—(I—§+3 +9]

3 3
:16ﬂ@+12+18—1+§—3—9
3 3

8322
3

Question 4:

T

jf sin 2xdx

1£t1=Lfmn2nn

jsmzxdx=[_“§2xJ=ﬁ(x)

Using second fundamental theorem of calculus, we get

j:F[%J~FUﬂ

=3[ ewo]zlom(3)-om]

-5 lo-1

1
2
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Question 5:

J‘(}% cos 2xdx

Let I = Ifcos 2xdx
ﬂan]
2

jcostdxz[ = F(x)

Using second fundamental theorem of calculus, we get
rr
I=F—=|-F(0
(2)-Fo)

1| . T ; l¢. ;
= —{sm 2(—] —sin 0} = —[sm T —sin 0]

2 2 2

1
=[0-0]=0

Question 6:

js e"dx

4

Lot =], e

J.e"dx =¢' =F(x)

Using second fundamental theorem of calculus, we get
I1=F(5)-F(4)

e’ —e

=e'(e-1)

Question 7:

T

J 4 tan xdx
1]

Let I = L“ tan xdx

_[tan xdx = —log|cos x| = F(x)
Using second fundamental theorem of calculus, we get
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I =F(%J—F(O)

=—log cos% +log|cos 0| = — log|—|+log|l]

1
=

= —l()g(Z)_é

1
=—log?2
5 g

Question 8:

T
J.n“ cos ecxdx
o

= jj cos ecxdx
Let 6
jcos ecxdx = log|cos ecx —cot x| = F(x)
Using second fundamental theorem of calculus, we get

=5 6)

714 i i i
cosec— —cot—|— log|cosec — — cot —
4 4 6 6

=log
log‘ﬁ—l‘—log|2—\/§|=log[%l
Question 9:
1odx
Jﬂ 1— %

Crlodx
Let [_I” 1-x

J‘% =sin” x=F(x)

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

I
o

SRS Y

Question 10:

1 odx
'[”]+Jc2
1 dx
Let Jr_-[014—.\:2
- « e
Jl+x2—tan x=F{x)

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

T

4
Question 11:
e

2 2 ]

Let/ = ’ dx
2 x -1

x'=-1 2 x+1
Using second fundamental theorem of calculus, we get

I=F(3)-F(2)
3Ll

x—1

~F(x)

2‘—I«:)
4 g

31
—|—log

lo
g3+]

= 2= M| =
T

Iogl—lo l}
2 g3

5 8
log =
ogz}
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Question 12:

i

j 2 cos? xdx
0

_[3enc
Let I—L cos” xdx

Jcosz xdrz_[(]+coszx}dr=£+ sin 2x =l[x+ sin ZxJ _ F(x)
2 2 4 2 2

Using second fundamental theorem of calculus, we get

ol s

=l[£+0—0—0]
212

&S

Question 13:

ox
fi o
2 x" +1

X
Let IZL x*+1

1 2 1
JdeZijz—:a{xZEIOg(lerz):F(x)

Sl |
Using second fundamental theorem of calculus, we get

I1=F(3)-F(2)

:%[‘Og(”ﬁ)z)—'03(”{2)1)]

1

=—[ log(10)—log(5)]

T2

1 10) 1
=—log| — [==log2
2 g(s) 5

Question 14:
JF 2x+3
(

) 5x% 41

f=j.i 2x+3

Let 05x% +1
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J‘2x+3 :_j 2X+3 I]Ox+|5

S5x°+1 5x° +l 5x2 +1
_ J le ,x
5x% +1 5x% +1
j 10x 3f—dr=llog(5x2+1)+§_itan"i
Se Al 5[x2+1 5 5 1 1
5 NG J5
—1 o Z 3 =
_glob(Sx +l)+ftan (\/g)x
=F(x)

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

= {é]og(s +1) +%tan"l (Jg)} —{é]og(Sx 0+1)+ %tan" (O)}

1 3 a0
=—log6+—tan \/5
5o s

Question 15:
J l xe* dx
[{]

1
Let ]:.[uxe dx

Put, x> =t = 2xdx = dt
As x—>0,t >0 andasx— 1Lt —1
=—['edr
2 0
| TN
EIEdf—EE —F(f)
Using second fundamental theorem of calculus, we get
1=F(1)-F(0)
1 14

=i p—g

2 2
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Question 16:
I” Sx"
- X
P x" +4x+3

o

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

2 5
j I Ox+l ot
x +4x+3
2 20x+15

=I25dx— —dx
! L x* +4x+3

2 2 20x+15
) S
[55] -[1 x*+4x+3
I=5-1, wherel = Ede (1)
I x"+4x+3

Let 20x+15= A;—i(x3+4x+3)+3

=2A4x+(44+B)

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

Let x* +4x+3=¢

= (2x+4)dx=dt

dt dx
:>Il =10I-—25jm

1 x+2-1 2 x+1
=10logr-25( =1 =101 T+4x+3)| =25/ =lo
°8 [2 0g[x+2+lﬂ [ og(x g )1 [ g[x+3ﬂ

1 3 1 2
=|101log15-101log8|-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+10g4]

=|:10+22—5}10g5+|:—10—22—5}10g4+|:10—22—5}10g3+|:—10 +22—5}10g2

=42—51 g5—£10g4—§10g3+§10g2

—Elo é—210 3
2 g4 2 g2

Substituting the value Z,in (1), we get
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Question 17:

.[5(2 sec’ x+X° + 2)dx

Let I= I{?(ZseczxwLx} +2)dx

4
J(Zseczx+x3 +2)dx=2tanx+%+2x=F(x)

Using second fundamental theorem of calculus, we get

I= F{%)—F(O) = ][[man%r%(%]i +2(ﬂ]—(2 tan0+0+0)}

=2tan—+—5+E
2
4
= PR
2 1024

Question 18:

’T[ .2 X b X}LK
J sin” ——cos” —
0 2 2
I I [sm ——coszfja' =—r[coszf—sm2£}k
2 0 2 .

= —L cos xdx

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:
J-l 6x+3
(

) x4+ 4

Solution:
J'Z 6x+3
P +4

6~c+3 2x+1
Jx +4 Ix +4

1
_3-[,1‘ +4 Ix2+4dx

—310g(x +4) 3tan '— = F(x)
Using second fundamental theorem of calculus, we get
I=F(2)-F(0)

o () 22

=310g8+§tan 1l—310g4—3tan )
2 2
=3y 8+§[£]—3]0 4-0
g 2\ 2 g
3 3
=3log| = [+—
gU 8
3t
=3log2+—
g 8
Question 20:
I!(xer+sinHde
0 4
Solution:

I = J.l{xe" +sinﬁjdx
Let 2 4
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mTX

i . . mx . d . TSy,
J- xe' +sin— dx=xfe'dx—j —X J-e dx pdx+
0 4 dx T
4
=xe* — J‘e"‘dx - i{:05E
T 4

4 X
=xe' —e* ——cos—

s
=r(x)

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

- [l.e1 —¢' —icosz)—[ﬁ.e{J e —icos 0]
T 4 T

:e_e_i[L]HJ:Hi_&
T \/5 T T T

Question 21:

r’i dx
i

=

S
|a ol “'g‘f w |y

equals

—_
~J

j BE . tan”' x = F(x)

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

I = (A)-FQ)

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

dx
'[“3 4+9x°

S
SERNERTERGIE

o

equals

dx dx
J.4+9x3 :‘[(2]2 +(3x)’

Put 3x=1t=3dx =dt
dx

) _! dt
"I(z)2 +(3x)’ 3[(2)2 +
i1, ¢
zz[z‘a” ﬂ

1 _1[3)(]
=—tan | —
6 2

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

Frsser(3)-ro

1 a3 2 1 4
=—tan | —.— |——tan 0
6 23 6

=ltan"‘]—0
6

1 =«
= — ¥ —

6 4
i

T o4
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:

[ B o
[ =X
0 x* 41

3
J%dx
0 x +1
Put, x> +1=¢1 = 2xdx =dt
When, x=0,7=1and when x=1¢=2

P A MR

0 x* +1 24

1 2
=L logl|]

:%[long—logl]

|
=—log2
7 g

Question 2:

jn% sin ¢ cos® ¢d¢

Consider, 7~ JUE \sin¢ cos’ ¢pdp = E Jsing cos* ¢ cos ¢pdp
Let sing =t = cos¢dd = dt

When ¢ =0,f{=0 and when ¢:=%,t=]
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.-.I:I'\/E 1 za'r

_f I+! —2¢ d

t__....
ul
|~4|
MI
"“_

3 11 7 I
2 4z 0
N Z_T
2 2 2 4
2 2 4
=—4——
3 11 7
154+42—132 64
231 231
Question 3:

I, _1[ 2x }i'X
J sin .
0 1+x
I= lsin_][ 2x2)a'.t
Consider, 2 1+x

Let x=tan @ = dx =sec’> 0d0O

When x=0,0 =0 and when x =1,0 :%

I= Fsin 1 [ﬂ)secg 0do
0 | +tan” 6
= Psin" (sin 29)5602 0do
0
= jj 20 sec? 0d0

=2[ 46 sec 06
Taking u =6 and v =sec’ @ and integrating by parts, we get
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*

=2{9Isec39d9 —H(C;igejjse& Gda}déi}ﬁl

0

A

=2/ 0tan6 - jtanede]

(=]

=

2| 0 tan6 +105,[cos€|14

o

COS
4 4

[

[
2Ftan—+1og log‘cos(ﬂ: {—-&-log[Tj 104
|

T 1
=2|—-—log2
4 2 £ }
=7 log2
5 g

Question 4:

J‘;xm (Put x+2 :tz)

Jj xvx+2dx

Put, x+2=¢> = dx=2tdt

When x =0, =+/2 and when R=2it=7

Iﬂl xNx+2dx = jj_ (Iz —~ 2) N

= 2]} (:3 - 2):3dr

= ZLa (¢ —-28%)dt

" 5 372
) Q_ZLJ
5 3 5

|32 16 42 42 ,[96-80-12V2+20V2 | _,[16+82
'3 3 & 3 15 15
16(2++2)

15

16v2 (V2 +1)

15
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Question 5:
J% sin x
0 1+cos’ x
Solution:
. .
JE S x
(

) 1+cos’ x
Put, cosx =t = —sinxdx =dt

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

When
j-% sin x _ o o_dr
0 1+cos” x 11447
=—[tan_lt]}
=—[tan_10—tan'll]

Question 6:
2 dx
| Moy o
Solution:
r dx _ dx
0 x+4—x* o —(xz—x—4)

:I dxll :E sz 17
_(xz_x+4_4_4] {(2)4}
==

]3]

x—lztz;)cix:dt
2

Let

when sz,r:—% and when x:2,r:%

R P
CaRsicon
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I.\th'

J_ V17 3 7 1

1 = 1 —t— log————

| -2 L g 28 B2 "B
(7)) VT | 7| TIT s V17

2 2 |5 2 By g

1 [1 V17 +3 \}1_7—1} 1 \f’_7+3 \/ﬁ+1

= ~lo

B R N VY N TR S
I B (17434417 ] 1 log 20+ 4+/17
V17 7| 1743-417 | 177 20-417
U EE ARSI (5+17)(5+\17)
W17 ls5-17) T 25-17

1. 2541741017 ] 1 4241017
= log = log

N7 7| 8 7 8

1 21+5J17
= log

17 4
Question 7:
J‘J dx

SIx? 4 2x+5
.[[ dx _ dx :j: dx
Lx* 42545 "(x2+2x+l)+4 (x+1) +(2)

Put, x+l=t=dx=dt

When x=-1¢t=0 and whenx=1,/=2
JI dx 2 dt
Ux-1)7+(2)! orf+2°
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Question 8:

JQ[l_ l’ }zl\.dx
\x 2x°
ML
1k x 2%

Put, 2x=t= 2dx=dt
When x=L1Lt=2 andwhen x=2,1=4

= Lg =Ll orr oy
=[e¢r ()]

et &
)

82((32—2)
4

Question 9:

(x—x)
. fi——dx
The value of the integral “5 ¥ 1S
A.6
B.0

C.3
D.4
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()
1’ = Ii—4d\'
3 X

Consider,
Let x =sinf = dx = cos0d0
x=—,6‘=sin_'[l] X:19=£
When 3 3 ) and when T2
1
x sinf —sin’0 )3
:>I=j3 1( — ) cos0d0
sin!| 5 sin” 6
1 1 1 2
= sin@)3 (1—sin“ @ )? x ind): '
=I2 (]\I( ) ( . ) cosBde =Ig (]_I(Slnﬂ)‘s ECOSS).& .
sm"\;{] sin” @ sin"\;,j sin” @
1 2 5
x in6)s (cosO)3 % B )
Z_I._z_,;]-. (SHT 3)% ((-:Of ! cos0do :J..z_,'l‘ 158 ): cosec 6do
T T e i e
= J. 2 _I_I,],,|(cot6)§ cosec’0do
sm \\E‘.
Put cot® =1 = —cosec’0dO = dt
9=Sin_][l],t=2\/§ 9:”" t=0
When 3 and when 2’

al== J-:ﬁ[r‘)-%dt

ol

= %{(3)2]

- ;[16]

=6
Thus, the correct option is A.

Question 10:

If f(x):'[[:fsintdr.‘, then f'(x) is
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A. cosx+xsinx
B. xsinx
C.xcosx

D.sinx+xcosx

/() =J‘[:rsin:dr

Using integration by parts, we get

S(x)=1] sin tdz—_[{f{%r)jsinzdr}dr
=[#(-cost) | —j‘l:(—cost)dt

=[-tcost+sint],

= —XCOS X +sin x

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

=Xxsinx
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 7.11

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

i

3 4
j 2 cos” xdx
0

w

!:Ecoszxcbc (1)

5= J?cosz[%—x]dx (jﬂ f()dv=]’ f(a—x)dx)

=N “‘isingxdx w«(2)
Adding (1) and (2), we get

21 = IE (sin2 x +cos’ x)dx

:21:]021@:
:>2!=[x]2
—=27=Z
2
5=
4

Question 2:

i

3| E

Sll‘l X

dx
Jsin x ++/cos x

b |7

Sll‘l X

'[ Vsin x ++/cos r

J‘ S]l’l X N (])
Consider, vVsin x + \/cosx
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&

=I=] =J’E
e

::>I=J.§ S ..(2)
¢ Jeosx ++/sinx

Adding (1) and (2), we get

= J \JSIHX'f"\,J'COSJC

\/smx +~./cosx

U:f(x)dx = Ef(a—x)dx)

:21:]031&
:>:z,r=[x]§E
:>2I=£
2
:>.f=E
4

Question 3:

3
£ g3
5 sin xdx dx
0o 3 :

) e
sin? x+cos? x

3
T sin2 xdx
Iz‘[o-—dr (1)

3 3
Let sin? x+cos? x

z;’:jg sing[Z_x)dx " (j:f(x)=j:f(a—x)dx)

9 3 3
sin? [ﬂ —x]+<:os2 [ﬂr —x)
2 2

3

> cos? xdx
== ..(3)

3 3
cos? x+sin? x

Adding (1) and (2), we get
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3 3

; sin2 x+cos? x

21 =j =T
0 = 2

sin? x +cos* x

dx

=21 = El dr =21 =[x]2

—2/="o7=2
2 4

Question 4:

dx

;
J-% cos” xdx
0 gin’ x+cos’ x

Solution:

Consider,
4 5
cos’ xdx
o= zﬁdx (1)
0 §In” x+Cos” x

=>i-[; » :os:[g_xh de ([1F(x)= ) fla-x)ae)
S [——x}tcos‘ [——x]

T L A

= sin” x

:>[= 2ﬁdx ‘-.(2)
0 ¢cos” x+s8In” x

Adding (1) and (2), we get
e Zsin’ x+cos’ x ;

o sin® x+cos’ x
=21 :Lf?l‘dx: 21 =[x]2

=:>21=§:>}=E

Question 5:

fﬁ‘x+2|dx

Solution:

Let I=J:'5|x+2|dx

As, (x+2)<0 op [-5.72] ang (x+2)20p [-2.5]
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o f fee2lde= [~ (e42)des [ (x+2)de U:f(x):j.:‘/“(x)+fj'(x))

x’ % i
I=—|—+2x| +|—+2x
2 =5 2 -2

-

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

i 5
| B 10] [2—”+1o-z+4}
2 2

=-2+4+£—10+2—+19 2+4
2 2

=29
Question 6:

[ 5] ax

Solution:

&
Consider, 1 :I |x a 5‘ dx

A (x=5)<00n[2,5]and (x-5)>0 on [5,8]

j:L’ x— S}dx+f(x 5)d (I f(x)= jf(x) jf )

2 ’ 2 .
|2 sy | +|Z —sx
2 L 2 s

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

jlx(l—x)"afx

1]

Solution:

L= j]x(] —x)" dx

Consider, 0
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1= [ (1=x)(1-(1-%)) @
- [-eyae (-

o] e
~[rr i)
_ (n+2)—(n+1)

(n+1)(n+2)

S
(n+1)(n+ 2)

Question 8:

L_: log (1 +tan x) dx

Let fzjflog(1+tanx)dx (l)

I=I= E log[] + tan [g = x]]dx (L f(x)dx=[" 1 (a —x)dx)

3 tan " — tanx : tana — tanb
=1=["log{1+—L—tax [tan(a~b):—b)
1+tan£tan:c 1+ tana tan
4
1- tanx

:sf:flog{n [dx == jﬂog—dx

| +tan x (1+ta nx

=.F'= J‘Elog 2dx - Lﬁlog (l +tanx)dx
=1 = | *log2dx—1 [from(1)]
=21 =log2[x]r

:21:10;;2[5—0}
4

T
I=—log2
3 g
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Question 9:

jj xXV2—xdx
Consider, e .[u xN2 - xd

I :J.;(Z—x)q 12—(2—x)dx (I:_f(x)dx: I:f(n— x)dx)

:L:{2x%—x§1cfx: 2 X —i

4x§\/__g N—_sf 8\5/_

_40V2-2442 _16\2

15 15

Question 10:

J'E(Z log sin x —logsin 2x) dx

R
Consider, 7 J.u (2logsin x —logsin 2.x) dx

!:E(Z]ogsinx— log(2sin xcos x})dx
I =J3(210gsinx—!ogsinx—logcosx— log 2) dx

=:J'= f logsin x—logcosx —log2} ...(I)

(L f’(x)dxi[n f(a—x) dx)

Since,

=%J = L%{]ogcosx—logsin x—logZ}dx (2)
Adding (1) and (2), we get
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2l = b —log2—log2)dx
Ji )

=2/ =-2log2|*1.dx

T
= [==log2| —
o [2}
3123(_1()%2)
T 1
= I =—|log—
2[ gz}
T |
) P
= 2 ng

Question 11:

m
T
2 sin® xdx

2

I = 'E; sin® xdx
Let el

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

If ! ( )1s an even function, then.[ f dx 2J. ¥ ( )cix

- 2j25m xdx = 2| ? ﬂdx

n
sin 2x:|2
0

= E (1-cos2x)dx = {x —

_|z fff£zl _{O_EEEQQ}

2 2 2
_m sinw
2 2

N
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Question 12:

J‘ﬂ xdx
0 1+sinx
= xdx
Let ') 1+ sin x -4)
) (i as)a)
s ¢ l+Sin(Jr—x)dx IU f(x)dx_Jlo f(a x)dx

L (m-x) 2)

l+smx

Adding (1) and (2), we get

2l =| — dx-i-r_ ?r—.x dx
O 1+sinx ®1+sinx
Y
O 1+sinx
Multiplying and Dividig by (1-sin x)
x I-si
:>2[:7£J ( smx)‘ dx
* (1+sinx)(1-sinx)
=7 ,[ ] — smxr
0 cos’ x

i 2= ?rjn {sec“ X — tan xsecx} dx
=2l=x [[lan x|} —[secx] }
=2l=n [(tan (7)- tan(O)) - (sec(:ﬂr}—sec(o)ﬂ

=2l =n[2]

=I=x

Question 13:

m
J‘EX sin’ xdx
£

1= _%Ksin?xdx |
Let IT ()

i - 7 z &
As sin’ (=x) =(sin(-x)) = (—sinx)’ =—sin’ x , thus sin® x is an odd function.

F(%)is an odd function, then .[ ~a'f (x)dx=0
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1=ﬁsin"xdx=0

2

Question 14:

2r 5
L cos” xdx

Let I:In“ cos’ xdx ...(1)

cos’ (27: —x) =cos’ x
We know that,

' ()de=2f 7 (e o r(2a-2)= 1(x)
—o if f(2a-x)=-f(x)
o Jom 2'[”2)r cos’ xdx

= 1=2(0)=0 [cos® (7 —x) = —cos® x|

Question 15:
..

F SINX—COSX
0 J+sinxcosx

.
= SINX—COoSX
. =|2———dx ...(1)
Consider, 0 ]+sinxcosx

T

el
pp= it - (J’ﬂ S (xdx= [ f(a-x)d
el |

7 cosx—sinxy (2)

== -
0 1+sinxcosx

Adding (1) and (2), we get
=2]= j_;dx =1=0

0 T+sinxcosx
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Question 16:

j; log (1+cos.x )dx

Consider, I:I:log(Hcosx)dx cusl)
=TI= E log(] - cos(n‘ —x))dx (J-;f(x)dx = j:f(a—x)dx)

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

21 = [ {log (1+cos x) + log (1 - cos x) } dx
= 21 = [ log (1- cos” x)dx

=2 = jﬂ" log (sin” x ) d

= 21 =2 log (sin x) cic

= 1= ["log(sinx)dx ...(3)

ooosin(7 Px)=sinx

We know that,
j:“f(x)dx= 2" (x)dv if f(2a-x)= f(x)
.'.Izjnglogsinxdx ...(4)

=% = 2‘[flogsin[%— x}dx = 2Iflogcos xdx  ...(3)
Adding (4) and (5), we get
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I = J{; (logsin x +log cos xdx)
:>I:J3 logsinx+logcosx+log2—log2)dx
= SR J.z log 2sinxcos x —log 2 Jdx

— [ oasin o — [2
:>!—L log sin 2xdx L log 2dx
put, 2x =t = 2dx =dt
Whenx=0,1=0

I pa . T
1_7-[“ logsmfdt—ElogZ

1 =«
=[=———log?2
2 2 &

=I=-mlog2

Question 17:

IL‘&

e,
Letf_'[“\/;wwa—x ...(1)

Weknowthat (j Fla)i= -[f &%) )

j a— x+\/_ (2)
Addmg (1) and (2), we get

2IJ\/_+E

32!:L]dr

=2 = [x]n'

=2l=a

a
—7==
2
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Question 18:

4
_[ \x—1|dx

1]

4
_L \x—1|dx
Since,
(x-1)<Owhen0<x<land(x-1)20 when 1< x<4
V= J;‘x'—l‘dx+ flx— l‘dx (J-:f(x]dx = I:f(x]dx +ff(x)dx)

1 zﬁ—(x—l)dx+'[:(x—l)dx

~ 9l 4 24
2 2 ; 4

= x_l_ + x__x :'l_l_;_g_{_],_l_'_l
272 L2 2 2

=l—l+8~4—l+1
2 2
=5
Question 19:
Show  that Jn / (x)g(x)dx:ZL / (x)dx if f and g are defined as
f(x)=rf(a-x)andg(x)=(a-x)=4

Let
1= [ F(e (@) ()
:>Lf (a—x)g(a—x)dx (L“f(x)d‘c=j:f(a—x)dt)

= jﬂaf(x)g(a—x]dx (2)
Adding (1) and (2), we get

2= ["{f(x)g(x)+ f (x)g(a—x)} dr
=21=["f(x){g(x)+g(a-x)}ds
=20=["f(x)x4de  [g(x)+g(a-x)=4]

= 1=2[ f(x)dx
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Question 20:

J.E,r (:ﬁ +xcos x + tan’ x+l)dx
The value of "2 is
A.0

B.2
C.nm
D.1

T
Ifﬁ (x3 +xC0s x + tan’ x+l)dx
Consider, "

T T i3 T
=1 =_[29r x:‘abs:+_|’2ﬁJn‘.:a:)ﬁ.)cabﬁc+J.%r tan’ xdx+'[2nl.dx
2 2 2 2

J: f(x) dx = 2_[: f(x] dx

For / (*) an even function, then

a

1f /(%) is an odd function, then j«u f(x)x
And

n
I:0+0+0+2_[“2].a!x

=1
Thus, the correct is option C.
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Question 21:

ﬁ[ 44+ 3sinx ]d.r
The value of *° \4+3cosx /) s

A2

oSaw
S N %

~
Il

I%[4+3sinx}ix (])
Let 0\ 4+3cosx

5 4+3sin[§—x]
:»1:1:[2

) 4+3003(7:_x) (I:f(X)a{x:I:f(a_x)dx)

pe i ,Og[mj
0 4+3sinx
Adding (1) and (2), we get

ZJ:IE log[4+35mxj+log 4+3c95x] e
0 4+3cosx 4+3sinx

Z(4+3sinx 4+3cosx]d
:>21=.[2 X . x
0 4+3cosx 4+3sinx

.(2)

=2/ = jf log 1dx

szfzjfoczx

=7=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
F—x x(l—xz) x(1—x)(1+x)
L A4, 8, ¢

Let x(l—x)(1+x) x (1—x)+(1+x)
:>l=A(]—x3)+3x(l+x)+Cx(l—x)

=1=A— A"+ 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
% F. & __ 3
x(I-x)(1+x) x 2(1-x) 2(1+x)
1 1 1 1 1 1
o= [—drt [ = [——dr
:'Jx(l_x)(ux)* I5 x+2'[(l—x) § zf(m-)"

=log|x| - %log (1-x)| —%log‘(l +x)|

‘+(T‘

=log|x| - log (1 +x)'12'

('1—x)’g‘—log

L
x2 )2
L=

=log 1 1

(l —x)2 (1 + x)5

2

=log +C

B

+C = 1101r
e [
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Question 2:
1
Vxt+a+x+b

Solution:

1 1 Jx4+a—+x+b

= %
Jx+a+x+b Ax+a+x+b Ix+a—x+b

_(x+a)—(x+b)_ a—b

1 1
:jm+ma{x:a_bj(M—M)dx

3 3
l x+a): (x+b)2 2 3 N
:(a—b) ( 3) ~( 2 ) :B(G_b)[(ma)z—(x+b)2]+(_,
2 2
Question 3:
i {Hint:x=£}
xax—-x* t
Solution:

:—1:2\/;}%"

o 2,/5—1}(?
a X

2 i
_ 2[ |a x]+c
a X
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Question 4:
1

# (x“ +1)%

Solution:
1

3

¥ (x4 +1)E

Multiplying and dividing by x7, we get

x3 B % (x“ + ]):4_
x*x~ (x“ +]);_‘ x'x”
=3 3
(x'+1)* 4 [x4+l]_4
= 3 s 3
xﬁ(x“) a7 .
L
1 4
-7 (+%)
Let
LI S D
X * X 4
3
1 1 1Y+ 1 3
‘[ dx:_[—j(l+x—+] 4dx3—zj{]+1) adt
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Question 5:

L o ]
— Hint: — s T putx=¢
x2% +x3 x%+x? x3£l+xﬁj
Solution:
1 1

Let x=¢* = dx=6£dt
61>

I] X

Tt

o x°

t3

<l

Adding and Substracting 1 in Numerator

3 —a
26‘[1‘ +1=1 .
1+t

[ L
- 1+t 1+t

Using @’ +b* = (a+b)(a* +b* - ab)

|
o {(7-1+1)- 1
ﬁ{[%}-{g]ﬂ-logpﬂq

! 1 ! 1
=2x?=3x3+6x° —610g(1+x5J+C

L 5 3
= 23/x = 3x7 +6x5 —610g{1+x6]+€
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Question 6:
5x
(x+1)(x3+9)

5x A Bx+C

= + wssliL)

Consider, ("‘”"'])(3"2 +9) (1) (x2 +9)

= 5x = A(x* +9)+(Bx+C)(x+1)

= 5x=Ax*+94+Bx’ + Bx+Cx+C

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

B+C=5

94+C =0
On solving these equations, we get

From equation (1), we get

¥ 9
3% _ -l 1.2 2

(x+1)(x*+9) 2(x+1) (¥ +9)

Sx B ss] 5 (x+9) 1
JW"{E(J{+I) 2(x2+9)_[dx

=—llc‘g|x+l\+lj.zifingj.,,;a“.:::=~llc.g|x+1[+i idxjtg.[%dx

2 24 x°+9 2 x°+9 2 49 x*+9 2Yx°+9
| 1 5 91, ,x

:—Elog|x+l\+zlog|x +9‘+5.§tan ]§+(,.

1 1 3. X
Z_Elog}xﬂhzlog(f +9)+Etan ]§+(,
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Question 7:

sinx
sin(x—a)
sinx
sin(x—a)
Put, x—a=t=dx=dt
J- .sinx dome Sin(!+a)f
sin(x—a) sin?
= ISIMCOSG.+ :Josfsm it = J(cosa+cotxsin a)d
Sinti

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

= sinalog|sin(x—a)|+ xcosa+C
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Question 8:
eS!ng_r o ea‘llng.r

eBlagr _ elleg.\‘

Solution:

Slogx e.uogx e-llogx (elagx 2 1)

e
e:i]ogx _ellogx - ezmgx (eIng _ 1)

2logx

- elog «
= x?

e:’\ich _84105.\' 3

’l;@tga@“{f&=%+c

Question 9:

COS X

V4 —sin® x

Solution:
Cos X
V4 —sin® x
Put, sinx =¢= cosxdx =dt
cosx

- J-\/4—sin2xdx='[\j(2)fz_(,)2
=sin"' (%J+C
=sm4(“;x]+c
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Question 10:

sin® x—cos® x

1-2sin” xcos’ x

sin® x —cos® ¥ (sin*x—c(ms4 x)(sin“x+cos“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+ cos’ x)

(s.in2 x —sin® x cos? x)+ (.::0'5,2 x—sin’® xcos’ x)
(sin4 x+cos” x)(sin2 X—Cos’ x)

sin?x (l —cos’ x)+(:os2 x(] —sin? x)

—(sin4 x+cos” x)(C052 x—sin® x)

(sin4 x+cos’ x)
=—co0s2x

sin2x iC

- 8 B
sin” x—Ccos X
L[ —dx = [~ cos 2xdx = -
1-2sin” xcos” x

Question 11:
1
cos(x+a)cos(x+b)

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

Multiplying and dividing by sin(a—b) , we get
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1 { bm(a b) :|
sin(a —b)| cos(x+a)cos(x+b)
1 -3111[(x+a] —(x+b)]]

sin (a = _cos(x +a)cos(x +b)

e

Il

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)

= Fanfiesal-tanfs
- sin(a —b) [tal (x+a)~tan( b)]
jcos(x+a)lcos(x+b)dx sm(a b) I[tml(x+a) tan(x+b):|dx

1
~ (ab) [“108 |cos(x+a)|+log cos(x +b)|:| +C

_ 1 log ‘cos(,x+b)‘
sin{a—b) ‘cos(\:+a)|

+C

Question 12:

J1—x*

Put, x* =t = 4x’dx = dt
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Question 13:

(1+e“')(2+€"')

ea\'

(1+e“')(2+€"')

Put ¢' =t= e*dx=dt

e’ dt

e e
N
_I[(I+ ) (r+2)}j

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

t+1

- {4
[+2

=log

1+e*

=lo
8 24¢e"

Question 14:
1
(;{2 + I)(Jc2 +4)

) 1 :Ax+B+Cx+D
“(x2+l)(x2+4) (x2+l) (x"+4)

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

= 1=Ax’ +4Ax+ B> +4B+Cx* +Cx+Dx* + D

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

B+D=0
444+C=0
43+ 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 1 1
(2 +1)(x*+4) 3(x*+1) 3(x*+4)

1

I(f + I)(Jc2 +4)

37 x"+1 37 x" +4

- ltan'1 x—l.ltan" 2l
3 32 2

1 1
=—fan~' ¥ ——tan ' 24O
3 6 2

Question 15:

3 S 3
cos’ xelogﬂm X

Solution:

logsinx
e 2

cos’ x =cos’ xxsin x

Let cosx=7= —sinxdx =dt

= J‘cos3 xe' ¥ gy = _[cos3 xsin xdx

=—jt3dt

Question 16:

eﬁlogx (x-i +])_|

Solution:

3
-1 3 -1 X
v (x4 WE 1) =" (x" + 1) =

(x4+l)

Let x* +1=¢t=4x’dx=dt
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X3

= Ie“"g"' {x* +l)_ldx = mﬂ‘x
i
44

:%Iog|z\+c
1
= Zlog|x4 +l|+C

= %log(x* +1)+ 8

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

Solution:

f'(ax+b)[ f(ax+b)]
put, /(@x+b)=1=> af '(ax+b)dx =dt

= [ /' (ax+b)[ f (ax+b)] dx= éjr"d;

_ 1[ G }: 1 (f(ax-l-b))m e

_E n+1 a(n+])

Question 18:
1

\/sin3 xsin(x+o)

Solution:
1 B I
. q " - - 3 & o
\fsm xsin(x+or) Jsm x(smxcosa+cosxsma)
|

\Xsin‘1 XCOS +Sin’ X Cos XSin«

| cosec’x

sin’ xvcosa + cotxsina  Jeosa +cotxsina

Put, cosa +cotxsina =7 = —cosec’xsin adx = dt
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cosec™x

1
J‘\/sin3 xsjn(x+o:) = '[Jcosar +cotxsino ”

-1 pdt
:sin(xjj
- [2\/;]+C

sin o

= [2Jcosoc+cotxsincx]+(_.‘

sin o

-2 cosxsinor .,
=— cosa+———+C

sin o sin x

—2  [sinxcosa +cosxsina -2 [sin(x+a)
== : +C = : .

sin o sin x sino sin x
Question 19:
sin”' Vx —cos ™' Vx

xe[O,l]

2 -1 -1 [.°
Sin X +COS X

Solution:
sin”' Vx —cos ' /x
[=— = = dx
Let sin X +Cos \/;

. _l _l fc
sin'\x +cos ' Vx =2
As we know that, 2

[%—cos“ \G] —cos'x

T

2
:%j[%—%os'l \/;]dx
2= 4 »
-—;.EJ‘]‘dx—;ICOS \/;cbr
L A
=X HJCOS Jxax (1)
Let & =Icos‘]\/;rdx
Also, let Vx =t= dx =21t

dx

:>!:j
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=l QIcos‘lr.rdr

i

= cos 1+ —dt

-

r—]

=12005"t—f
1
=t*cos Mt — |V1—2dl + | ——d!
.[ IF]_!Z
=1*cos™ r—%\/l—rz —%sin" t+sin”' ¢

1 . -

—Pcos - 1-F + Lsin 't
i) 2

From equation (1), we get

I = x—i[f cos_'t—i 1-¢° +lsin_' r}
T 2 2

=x—i{xcos‘] x—£m+ sin '\/_}

T

'J . 2
x—i{x[%—sin"ﬁ]— xzx +%sin']\/§}

T

=x-2x+ 4—xsin‘1 \/;+£wjx—x3 —zsin" Jx
b/ 3
—X+—= [(Zx—])sm 1\/_:|+—\)‘ — e
:Msin'ﬂ—k—\m—x? —x+C
T

b

Question 20:

1—vx
1+\/;

Solution:

1-Vx
1+\/;
Put, x =cos’ 0 = dx =-2sin6 cos0dO

I =



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

2sin’ 9
2 in20d6
2cos’ —

2

1—cos® (—2sin9cos B)dQ = —j
1+cos@

sin — 0
= —2I 2 231n cos — |cosBdB
0 2

cos —

= 74Isin2 Qcos 040

2
:—él.[sin29 200s29—1 do

2 2
= —4I 2sin’ 9cos2 9—sin2 9 P

2 2 2

= —8jsin2 Q.cos2 Qd@ + 4’|.sin2 Qd@

2 2 2

. 2 9 . 2 9

:—2Is1n —a’9+4jsm —d0
__2’[[1 c0s29}19 4J-1 cos@h9

_ 5 QistQ 4 Qisan o
2 4 2 2

sin 20

=0+ +20 - 28in@+C

sin 20

=0+ +28in0@+

:9+2§5%3§9—2mn9+c

:9+m.0039—2 1—cos*@ +C
—cos ! x+ﬂ.ﬁ—2ﬂ+€
:—2m+cos’1\/}+m+(?

— 21— xtcos x s x—xt 4 C
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Question 21:

2+sin2x

1+cos2x

24sin2x ) .
(I+cos2x}
2+2sinxcosx ) .

2cos’ x }e

1+sin xcosx}x
cos’ x
sec” x +tan .x)e"'
Let f(x)=tanx= f'(x) =sec’ x

I=[(f(x)+/(x))

=e f(x)+C’

T U TR

—

=e' tanx+(

Question 22:

2 +x+1
(x+1)3(x+2}

W +x+1 A B C
G D) ) ey ey O
= ch+x+1:A()«:Jrl)(x+2)+1.’3’(.:c+2)+(’.’(:c2 +2x+1)
= & +x+1=A(x +3x+2)+ B(x+2)+ C (5" +2x+1)
= x’+x+1=(A4+C)x*+(34+B+2C)x+(24+2B+C)

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

34+ B+2C=1

2A+2B+C=1

On solving these equations, we get
A=-2

B=1

C=3

From equation (1), we get
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4 x41 _ -2 i 3 i |
(x+1)2(x+2) (x+1) (x+2) (x+l}2

X +x+1 1 1
=-2)—dx+3
j(:c+l}2(x+2) Ix+1 ’ I(x+2)
:—210g\x+'1‘+310g|x+2‘—(x11)+(3

Question 23:

-1 l_x

tan _—

l+x
Solution:

I=tan™ ‘ﬁl_—xdx
1+ x
Let x =cos = dx=—sin0d0

 {1—cos@

I=[tan" (~sinB)d6

1+ cosé

1
2

= —l[—-é' cosB +sin6 |
2

= l6‘ cosf —lsinﬂ
2 2

1

dx+J(——dx

x+1)2

2 5in0do = —j tan ! tan%sin&d@

= ——IQ.sin 0do = —%[9.(—0059)~I1 .(—cos&)d@}

| 1 1
=Zcos ' xx——l-2* +C=Zcos' x—=1-x* +C
2 2 2 2

=%(xcos" x—ﬁ)+€
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Question 24:

Vxt+1 [Iog(.:c2 o+ 1)—210gx]

4
X

\;’E[mg(x':ﬂ) 2logx] m[log(r +])_1ogx]

X X

x2+1{ {XEHH
=———|log| —
X X

_ml (1+ l)

)

x*+ 1

2

:ir %

——t:> dx dt

I j F log[u_j

e/ s B ﬁ
= 2j‘xﬁlogmﬁr = 2_[: log tdt
Using integration by parts, we get

1 = d ¢
I=——|logt |\ t3dt—<| —logt || 13dt :dt
 ourfra e
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Question 25:

J:e_\.(l—smx)dx
5 l—cosx

Solution:
e J- [ smx]
I—cosx
” 1—2sin > cos ™ ] cosec? >
=J‘ﬂ e_r 2 2 dx = Eel‘ _2
2 2sin® > 2 2
. %
X)=—cot—
Let f( ) 2

2 X 1 5 X
=5 (x)——[ cosec E)zgcosec 5
el = ‘[Z e’ (f(x) + ‘f"(,\:))dx
= [exf(x) dx:lg

_ LT
=- e"cot—}

w
2

|- T s
=—| e xcot——e- xcot—
2 4

=— e”x0—83x1:|

Question 26:

JA} sin xcos x

4 .
0 cos* x+sint x

dx

Solution:

..
Z sinxcosx

[=|'————dx
Let 0 cos” x+sin” x
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(sinxcosx)

Fd
:I:ji cos’ x e
9 (LOS x+sm x)

cos’
T
_—tanxsec X
:Iz]*‘ :
0 J]+tan x

Put, tan’ x =¢ = 2tan xsec’ xdx = dt

s
x=—,t=1
When x=0,=0and when 4
gy bprdt i
ke e —[t ],
1 -1 -1
=—|tan ' l—tan " 0
51 ]
_l=
204
-
8
Question 27:
T 2
,[3 7cos x‘ g
0 cos” x+4sin” x
Solution:
i 2
3 CoS X &

. d=]
Consider, 0 cos® x +4sin’ x
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el
s COS™ X

=J]=2 dx
0 (:052x+4(1—cv:)s2 x)
==[—T 4
0 cos x+4—4cos x
1 .E 2
I i[e DAY
370 4-3¢cos“x
:>1=—_l 54—3003':;'—4dx
370 4-3¢cos x
= b4 _"1 2 1'!
B (i . S P S B
370 4-3¢cos"x 370 4—-3¢cos” x
r P [,

3 3790 4gec® x—3
:”r:_l[x]nngl 2 4sec;x y
3 370 4(1+tan x)—3

n 2
e Bl [a ST X (1)
6 3°0 1+4tan”x
> 2sec’x

Consider, JO 1+4tan® x

Put, 2tanx =1t = 2sec’ xdx = dt
x=Z t=w
When x=0,7=0and when 2’
Iz 2sec™ x| v dt

0 [+4tan’ x =l |+
[
= [tan'] (00)—tan™ (0)]

Therefore, from (1), we get

T 2(?:} T T 7w
g By 2\ W\ B B
6 312 3 6 6
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Question 28:

“sinx+cosx
i—F—1x
; Wsin2x

I Smx+ COSJC

Consider, Jsin2x

£ smx+cosx J-% sin x +cosx
T .
s yJ—(—sin2x) = \/—(—l+l—251ncosx)

= smx+u05x
:;»f—j dx

\/I (bm X - cosx)

Let (smx—cosx) =t :(smx+cosx)dx =dt

1-3 \/i—lj

T T
JC:—,I:{—J x:—,I:{_
When 6 2 and when 3 2

3=l

:»fj dx

13

== J’wﬁz_l dt

{0
1

1

= 1
2 2
As \/1_(_5 ) Ji-1 , therefore, V1—¢> is an even function

Jif(x)a'x = 2J‘: S (x)dx
We know that if /(%) is an even function, then

f3-1
= dt
e 0 =2L 0

= [2 sin” I]_D_?_

=2sin™' (E]
2
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Question 29:
Jl dx

O Jl+x - \/;
Solution:

‘ fzle
Consider, o Nl+x—x
(J1+_x+~/_)
_f(m—x %) ereds)

()
¢ l+x—x

=f1ﬁdr+[‘\/}dx
L] i)

3
_20p - 2242
3 3
_H2
3
Question 30:

j% Sin X +COS X
- x
0 9+16s8in2x

Solution:
_ (5sinx+cosx
Consider, 99 9+16sin2x
Put, sinx—cosx=t=>(cosx+sinx)dx=a’t

T
_—’[:0
When ¥=0,2=—1 and when ~_ 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

4 '2 -
= (sinx—cos x) =1’
= sin® x+cos’ x—2sinxcosx =¢>
= 1-sin2x=1°

= sin2x=1-¢*

0 di
’:f--ml_—,z)

dt

125-16¢° J() (4;)2

I 9+16 161°
-1,

Question 31:

x
an sin 2x tan "' (sinx )dx

. = [Zsi I (si =[22si “(si
Consider, ! L sin 2x tan™' (sin x )dx Ju 2sin xcosxtan” (sin x )dx
Put, sinx=7= cosxdx=dt

T
When ¥*=0,t=0and when * 27" t=1

:>I:2Lttan"(t)dt o]

Jf.tan" tdt = tan™ rjrdr— j{%(tan_l t)jtdr}dt

Consider
!2
i
L2
t*tan' ¢ el g |
~T 2 __J 1+r2 i
ttan”'t I
- ——j dr +
2 12
ftan't 1 1.
= ——l+—tan f
2 2 2
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From equation (1), we get

|

Ptan't ¢ 1 _|]
——+—tan

2" 2 ;

:>2_[|r.tan"rdr=2{

i

{E_Hﬁ]:h
4 4| 2

Question 32:

j?r xtanx
— = dx
0

secx+tan x

Ix xtanx 1 (])
Let Yo secx+tanx

Fe w{ (7 —x)tan (7 —x) » (L:?f(x)dx=_'.:f(a—x)dx)

~Jo | sec(m —x)+ tan(z — x)

oS,

—(secx+tanx

(7 —x)tanx

I'= ﬂ—d vl 2
= -[U (secx+tanx) % ( )

Adding (1) and (2), we get
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sin x

o . zf” ey

O gecx+tanx +smr

COSX COSX

9] = J-smx+l li
" Jl+smnx
=27 ] =3rJ-’ ldx—x rr#_d}c
0 O J+sinx
=2l = FTI l.dx— rrj (1 me)v ¢
1+<;11'1x)(1—smx)
7 ]l—sinx
:>2!=?r[x]0 -7 o« dx

=2l=r’ —:::I; (scc2 x—tan xsccx)dx

=2 =x* ~7r[tan x—secx]z

=27 —zz—fr[tanﬂ: %ec:r'r-tan0+sec0]

=2/ =1 -x[0-(=1)-0+1]
=2l=x"-2x
:>2!=1r(1r—2)

T
fz?(E—Z)

Question 33:

[T+ =23 Jax

4
Consider, 1= I] Dx—]!ﬂx— 2‘+[x—3‘}dx
= 1= [ [e=1dc+ [ o+ 2+ [ e+ i
I=L+L+1, ..(1)

$ 4
Where, I =,[] ]x_]‘deg =L4|x+2|ﬁbf and /, =JI |x+3|dx

= el
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(x=1)>0 for 1<x<4

wh=[(x-1)a

2 4
=1 =[x——x}
2 1

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

L= -2k

x—220 for 2<x<4andx-2<0 for 1<x<2

o1 =[ (2= x)de+ [ (x-2)dx

| O

«{2)

3 : x? g 1
=1, =[2x—=—| +|=-2x :>L=[4—2~2+—}L[8—8—2+4]
i 2] 2 , 2

:>L:l+2=i
w2 2
=1, = [ -3
x-320 for 3<x<4and x-3<0 for 1<x<2
3 4
Ay = [ (3-x)x+ [ (x-3)ax

~4

2T [x?
mlo = 3=—= | ¥ =3
- 2 1 2 3

=51 ={9—2—3+l}+[8—12—2+9}
) 2 2 2

1 5
[.=[6—-4|+|—|=— .4
S O FY e O
From equations (1), (2), (3) and (4), we get
9 5. 5 19

823 2

Question 34:

[ =212
Lx?(x+1) 3 &

3 dx
Consider, ~ x*(x+1)
1 A B C
Z =—~+—_’+
Let, x“(x+l) x x x+1
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= 1=Ax(x+1)+B(x+1)+C(x*)
= 1= Ax> + Ax+ Bx+ B+ Cx’

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

R=1
On solving these equations, we get

A=-1
C=1
R=1
1 -1 1 |

x° (x+1) X * x? +(x+'l)

=>I= I{ (r+1)]rd = ]ogx——+log,(x+])}

o [x_ﬂ)_i e [i 1 [z]+1
B C Y B ¢

:10g4~10g3*]og2+%

:log2—10g3+§

=log [EJ + £
g 3) 3
Hence proved.

Question 35:

j{: xe'dx =1

1= xe'dx
Let .L] e
Using integration by parts, we get

J= xj{: e dx - UI {[%(x)] J.e"'dx}dx
= |:xeJr :l:. - _Ll e"dx
=[x ][],

=e—e+1

=1
Hence proved.
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Question 36:

1
I ix” cos’ xdx=0

_ ] 17 4
Consider, o= .[_1 x'" cos” xdx
Let J(x)=x"cos"x
= f(-x)=(=x)" cos* (—x) = —x'" cos* x = ()
S(*)is an odd function.

]

We know that if J/ (x ) is an odd function, then I du'f (x) dr=0
sl= .f_]] x'"cos* xdx=0
Hence proved.

Question 37:

F sin’ xdx = E
1] 3

. — [2gin®
Consider, T .[o ST S0

n
I= j3 sin’ x.sin xdx
}]
T

= E(I —cos’ x)sin xcx

=

T

= J‘”? sin xdx — _[02 cos’ x.sin xdx
a

Ei
:[—cosx]é +[CO§ XT

0

1 I 2
T i .
+3[ | 33

Hence proved.
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Question 38:

J?Qtans xdx =1-log2

. — E 3
Consider, T .[0 2tan” xdx

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

r I
= 2'[4 sec’ xtan xdx — 2_( 4 tan xdx
{ 0

2 'z ¥
:2[%”; x} +2[logcosx]s =1+ 2[1080‘)9%_1"%0050}

0

1
=1+2[10g——10g1 =l-log2-logl=1-log2
V2 }

Hence proved.

Question 39:

.[|Sin"' xdx=£—1
0 2

L,
Let Lsm” xdx

.o
—H L sin” x.1.dx
Using integration by parts, we get

1 I 1

[}_JD fl_rz xdx

o . -1 1 l 1 (—2)6)

= [xsm xl} - 5 Js m dx

Put, 1-x* =t = —2xdx=dt

When x=0,7=1and when x=1¢=0
L dt

/ =[xsin_] x]iﬂ +%J.U &
:[xsin" x}i}+%[2\/?:|?
=sin”’ (])+[—\ﬁ]

o
2
Hence proved.

IS [sin'] x.x}
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L s g,
e - ..
Evaluate jn as a limit of a sum.

7 '{1
Let ju dx
We know that,

[ £ (x)ds=(b-a)lim[ f (a)+f (a+h)+..

+f(a+(n—1)k”

=0
Where, '~ »
Here, a=0,b=1and f(x)=&
SRR bl
n n
I:ez—sxdx (1 0)lggn[f(0) (0+ k) *f(0+(n71)h)]
_llml_62+ez—3x+_ +e _11m [ 6h | o0k +e—3(n_1)h”
e nw gy
i 3R Y" 3,
=1lim— 62 1_( ) —lim = 82 |
B0 3 1 (—3h) n-sm 1_8_;
2{1_,3
=lim — e (1 6; )iez(esl)hml[L
e e now | 2
l-e " S
3 -3
_2 25 1 -3
—82(63—1)1im(_1} PR B G
ERSANIE . e 3 AW
en—1 S
_32(6_3—1)
-2y
e+ é
I

j dx
e' +e * 1s equal to
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A. tan™ (e"')+C
B. tan™ (e"*)+C
C.log(e"—e™)+C
D.log(e" +e ")+ C

o dx = Ldr

=)
Consider, e +e” e’ +1

Put, ¢ =t = e¢"dx=dr

]:J‘lf;

=tan 't+C
=tan”' (e"')+ ¢

Thus, the correct option is A.

Question 42:

_dx

,[ cos2x
(sinx+cosx)' is

A‘ _71_'_6'

Sin x +CosS x
B. log|sin x +cos x|+ C

C. log ‘sin X —COS x| +C
1

D, — sl
(sinx+cosx)
Equals to
cos2x cos® x —sin? x
L= =I=[———— =
Consider (s]n x+c()3x (Smx + COS x)
9

dx

_I(cosx+sin x)(cos x—sin x)dx B j COS x —sin x

B 2 .
(sinx + cos x) COSXx +sinx

Let cosx+sinx=t= (cosx—sinx)dx: dt
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:.I:j?

=log|i|+C

= log]cos X +sin x| +C

Thus, the correct option is B.

Question 43:

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

4 a+bJ‘£:’f(b—x)dx

2
B. a;bj.jf(b+x)dx
c b;aj:f(x)afx
D. a;b_‘.:f(x)dx
b
Consider, ]:L xf(x)dx (1)

1= (a+b-x)/(a+b-x)ix (7 f (o= [ 7 (a5 -]
=1=[ (a+b-x)f(x)dx

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

= I+1=(a+b)[ f(x)d

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

SYE (%}fﬂr (x)elx

Thus, the correct option is D.

Question 44:

J]tan_l[ 2 ,]dx
The value of *° lEg—=x" is
A. 1l
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QW
Lo

o
SNk

Adding (1) and (2), we get
= 2] = J‘;(’[an_1 x—tan™' (1—x)—tan™" (1—x)—tan™' x)dx

=2I=0

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