Chapter 7 Integrals

EXERCISE 7.1

Question 1:
Find an anti-derivative (or integral) of the following functions by the method of inspection,
sin2x .

d ;
= —(cos2x) =—2sin2x

dx
= sin2x = —li(cosh)

2 dx
= sin 2x =i[“lcos 2x]
dx\ 2
1
——Cco82x

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(sin?jx):ScosSx
dx
1d;.
:>cos3x=——(sm3x)
3dx
:cosSx:i(lSme]
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
ol

dx
.r_li X
2 _de(ez )

2x d [1 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,

(a_x+b)3_

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

1 d 3
.l @ 3
:>(ax+ ] ™ (ax+b)
d( 1 3
= Y =< | —(ax+b
(a " ) dx[3a( )]

5 1

1
ax+hb)
Thus, the anti-derivative (ax+b) of is 3a( vt

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

sin 2x —4¢™

i[_lc(}s 2xmiehJ =sin2x— 46'“
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+j1 dx

3x
= 4[8—]+ x+C
3

4
== +x+C
3

Question 7:
sz [I *iz]dx
X

Solution:

[x* {1-—}& [ (5 = 1)ax

=J:\:‘dx—_‘-ldx

Question 8:
J.(ax2 b c)dx

Solution:

J(ax3+bx+c a‘x alx dx+b_[xa5:+cf1dx

J
o £ )b £ Jeersc

b 2
—ﬂ+i+cx+c
3 2

Question 9:
J[2x2 % e“) dx
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Solution:

I(2x2 +e")a’x = 2Ix2dx+je"dx

3
=2[i J+e"+C
3

=2x3+e"' 3
3

Question 10:
2
1
Jx ,_} dx
(&
Solution:

(5] = J(x+3-2)

=jxdx+_‘-%dx~2'[ldx

1
=%+Ioglx}—2x+c

Question 11:

J‘x3+5x2—4 I

2
x

Solution:
j%:j(ﬁs-uﬂdx
:jxdx+5jldx—4jx'zdx

3 —1
=x—+5x-4[x—J+c
2 1

2
X

=—+5x+i+C
2 x

Question 12:
3
Ix +3x+4 E

Jx
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Solution:

jx +3x+4 J‘{x§+3x£+4x_;}fx

o 3 1
=5)c2 +2x2 +8x2+C

7

2]
=%Jr2 +2x2 +8Jx +C

Question 13:

Ixs—x2+x—l /
x-1

Solution:

Jx X ox 4x-l, 2 +x-1 I[ x’ “'I (x-1)

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

3
x
=—+x+C
3

Question 14:

[(1-x)a
Solution:

[t j[\/;_x%%
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Question 15:

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

J-\/;(sz s Bt 3)dx = J-[Sx% + Zx% 5 3x% )a!x

k3 3 1
=3J’x2dx+2[x2dx+3jx2¢zx
7 5 3
xz
=3 = |#2| = [#3| = [+C
7 :
2 2 2
7 5 3
e i s iy W U8
7 5

Question 16:

J'(2x—3c:05x+e*')dx

Solution:
J(Zx—3003x+ e*‘)dx: 2!xdx—3]cosxdx+fexdx

2
:%—S(Sinx)+e"+(:'

=x? =3sinx+e* +C

Question 17:

j(2x2—3sinx+ SJ}}ix

Solution:

2x7 =3sinx+5vx Jdx = 2| x*dx—3| sinxdx + 5 x;_dx
I Vo jix =2 3] J

[VE R7%

= %—3(—cosx)+5 x

E+|C
2

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

Solution:
Jsec.x(se(:x+tan x dx = I(secz x+secxtan x)dx

= Isec2 xdx +Isec xtan xdx

=tanx+secx+C

Question 19:

2
SeC X
[———dx

COSs eczx

Solution:
1

2

sec’ x 2

I 5 dx:jcos X dx
cosec’x 1

L

sin’ x
_psin’x
_J' .

cos’ x

= _|.tan2 xdlx

dx

= j(sec2 x—])dx
= Isecz xa’.x—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:

d . . 3
— s .
If dxf(x) T suchthat-f(z)zo,thenf(x) is
1 129
A) xt+—-——2
(4) x g
1 129
BY & 4—4—
( ) i x' 8
1 129
C) gt gt
( ) ¥ 8
1 129
D) %t e
(p) v+ L1
d . . 3
= _.—_.4"__
Given, dxf(x) YA
3
4’ —= = f{:
Anti-derivative of ¥ x* S (x)
Therefore,
3
=4 - Zx
f(x) I.x: 2
f(x)=4jx3dx—3_|‘(x“‘)d{x
3 )c_'1
(£}
j[x)=x4+L3+C
2 o
Also,
=f(2)=0
1
:>]6+1+C:0
8
1
:>C=—(16+—j
8
8
el 129
: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. = dx= j‘%dr = log’t|+C

3

1+x°

zlog|1+x1‘+C
= log(]+x2)+C
Question 2:
(log,vc)2
X
put log|x|=1
lai’xza't

Therefore, x

floshll

X
_‘},
=L+C
3
l 3
_(logll) .
3
Question 3:
_
x+xlogx
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1
—dx=dt
Therefore, x

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

= log|l+logx|+C

Question 4:

sin xsin (cos x)

Solution:
Put cosx=t¢

Therefore, —sin xdx = dt
jsinxsin(cosx)aix = —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 2(ax+b)=t
Therefore, 2adx = dt
JsinQ(ax+b) ]Jsinrdt
AN T e o TR
2 2¢ 2a

= t[—cost]ﬂ?

=_—10052(ax+b)+ C
7

Question 6:
Jax+b
Solution:

Put ax+b=t
Therefore

x>
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Question 7:

xNvx+2

Solution:
Put,x+2=¢
SLde=dt

=" Ixm = J-(I—Q)\/fdr

=_[(rg -2:;}1:

= Ir%dr—zj‘t%dr

3
2l A [

e
[SERVY

|
L Ll

[0 LB ko

.

b | W

|
W |

T~

b2 | A

+

&)

5 3
(x+2)2 =3 (x+2) +C

N

Question 8:

xVJ1+2x7
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Solution:
Put, 1+2x° =¢
Sodxdx = dr

:>J'x\/1+2x3dx=j§ds

= ijz%dr

—
(RPN

+C

1
4

b | W

=é(1+2x3)§+{f

Question 9:

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

Solution:

Put, x* +x+1=¢

s (2x+1)dx=dt

[ (4x+2)Vx +x+ 1k
= [2Vudr

= 2[ et

[}

2

=2| = +C=i(x2+x+])§+c
3 3

2
Question 10:

1
x—x

Get More Learning Materials Here : & m @) www.studentbro.in


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:

L. 1
=)
Put, (\/;—1)=z

- dx = dt

o
1

ﬂfmdx{[%‘d{

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

Question 11:
X

Vx+4

x>0

Solution:
Put, x+4 =1

codx =di
¥ B (?‘—4) B 4
(e -

s 1
+C = ;(r)z -8(1)2+C

1 1
=g-:._:'f—812 +C
3

2.2 _
==12(1-12)+C

12 (1-12)+

2 1
=§(x+4)2 (x+4-12)+C

:gvx+4(x—&+C?
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Question 12:

I

(x3 — 1)3 X

Solution:
Put,x’ —1=¢
~3xde=dt

= _[(f —l); xdx= I(f —l); X x2dx

1 4 1
= I,,E (1+1]§ . %J‘{rg +3‘5Jdt

7 4
{2
s S gen s L]
37 4
1 3 3
B 7 4
o -3—r3+~r-‘ +C
3_7 4

Question 13:

2.

X

(2+3x3)3

Solution:

Put, 2+3x° =¢

= 9x°dx = dt

=5 jixl —dx = ~ d_t}
(2+3x) 97 (1)

)
=l I_. +
9| -2
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Question 14:
1

x>0
x(logx)

Solution:
Put, logx=¢

la{r =dt

Question 15:
X
9—4x?

Solution:
Put,9—4x* =1¢
co—8xdx =dt

-1¢1
=gl

=_?1log‘r|+C

=_?llog‘9—4x2‘+c

Question 16:

2x+3
e

Solution:
Put, 2x+3=¢
S 2dx=dt

= j‘eh‘"sdr = %Ie’dr

=%(e’)+C

1 (s
=—*yC
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Question 17:
X

s

Solution:
Put, x* =t¢
S 2k = dt

= | X = %jédt =%je-*a’z

et

= l(i]ﬂf
2\ -1

= —le'r: +C

Question 18:

tan” x

e

1+x*

Solution:
Put, tan ' x=¢
1

14X’

dx = dt

t 1

= zj dx=[e'dt
= +C

1

=e!=m x+C

Question 19:
e -1

¥ +1

Solution:

e -1

e +1

Dividing Nr and Dr by e*, we get
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Zx_l

e _ ef—e”
el.r +1 ex +e—k\-

X

e
Let e +e " =¢
(e"—e"‘)dx=d!
e’ —1 e —e
:}-[.ebr +1dx=J61 +e” dx

e
oy
=log‘r|+C

¥

=]og‘e" +e7|+C

Question 20:

e2.t _ e—Z_\'

er ot e—2x

Solution:

Put, e* +e ™ =¢
(26" —2¢7 )=t
= Z(e“ —e'z")dx: dt

2x —2x
e’ —¢ dt
=S| ——— |dx=|—
J.[ezx +e'2*} 2t

Question 21:
tan’ (2x—3)

Solution:

tan® (2x—3) =sec’ (2x—3)—1
Put, 2x-3=¢
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S 2dx=dt

= [tan’ (2x-3)dx = [[ sec’ (2x-3)—1 ]

:%I(seczf)dt—jldx: %jsec2 tdrwjlaix
:ltanr—erC

B %tan(Zx—S)—x+C

Question 22:
sec’ (7—4x)

Solution:

Put, 7-4x =t
s —Adx =dt

Isecz (7 —4x)dx =_T1J-sec2 tdt
-1
=—/(tan¢)+C
7 (tant)+
:_T]tan(7—4x)+(?
Question 23:

sin”' x

A1=x?

Solution:

Put, sin 'x=¢
1
J1-x2
P
jjsm = dv = [adr

NJ1—x?

2 e\
e, i)
2 2

dx = dt
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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—3sinx = ﬁ
6cosx+4sinx 2t

e

=%log|t|+C

= %Iog|25inx+3005x\+c

Question 25:
1

cos” x(1—tan x)’

Solution:

] sec’ x

2

cos” x(1-tan x)’ ) (1-tanx)

Let (1-tanx) =1

—sec” xdx = dit

:>J- sec’ x 2 dr:f_fr
(1—tanx) !

=—{tat

=1+C
f

1

o
(1-tanx)
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Question 26:

cos \/;
Jx

Solution:

Let \/; =t

1
—dx=dt
2x

JCOS X

Jx

=2sint+C
=2sinvx+C

dx = 2j costdt

Question 27:

A/sin 2x cos2x

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

= “-\!sin 2x cos 2xdx = %Jxﬁdt

2
1] ¢?
—E ? +C

2

12
== +C
3

3
= %(sian)E +C

Question 28:
cos x

V1+sinx

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

jj%dxzj%

1+sinx

2

:T‘i'(.1

2
=2Jt+C
=2Jl+sinx+C

Question 29:
cot xlogsin x

Solution:
Let logsinx=¢

= cosxdx =dt

sin x
. cot xdx = dt

= Icotx]ogsin ol = Ird.t‘

= E(Iog sin x)2 4+C

Question 30:

sin x

l+cosx

Solution:
Put, 1+cosx=¢

Co—=sinxdx =dt

:"’I Sin x o _£
l+cosx t

=—logli|+C

=—log[l+cosx|+C
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Question 31:
sin x

(1+cosx)’

Put, 1+cosx=¢

co—sinxdx =dt

:>J- sin x e _ﬁ
(1+COS}:)2 £

i L

i

It

-1 c

_(l+c05x) '

Question 32:
1
1+cosx

LetI J.l+cosx
— ! dx
Cos X
1+ ——
s x
_J- sin x

O T———— 5
SIN X+ COS X

_ _,[ 2sin x
sin x +cosx
1 J(smx+cos x)+(sin x —cos x)

2

(sinx+cosx)

sin x — sinx—cosx
g Ll B
Snx+cosx

B (x)+ Isml—cosxdx
sinx+cosx

Let sinx+cosx=1=> (cosx—sin x)dx:dr

(dr)

1= 2 2j t

_x_1 L
2 210g|t|+C = 2log\s1nx+cos x|+C
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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)

2Co8Xx 1
__Icosx smxdx - 2-[

cosx+sinx x 1 pcosx+sinx
——jux jidx:—+—7

(cos X —sin x)

dx

cosx—sinx 2 2Ycosx-—sinx

Put, cosx—smx:(:>(—sm x—cosx)dx = dt

() _

s 1= 2+2j e Iog‘f‘+(

x 1 . e
:———log‘cosx—sm x‘ +C
2 2

Question 34:

Vianx

SiN X COS X
Solution:

j m o J' \f—xxcos.x

Letl= dx

SIN X COS X SIN X COS X X COS X
J- Vtan x dx_j-sec xdx
tan x cos® x Jtan x

Lettan x = t = sec” xdx = dit

dt
sl=1—=
JJE
=2\t +C
=2Jtanx +C

Question 35:
(1+logx)’

X
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Solution:
Put, 1+logx=t¢
ldx =dt

X

(1-4—logx)2 :
~——dx=|td

=5.f . v = [dt
3

=I—+C

3

1 +logx)’
=Li§zl+c

Question 36:
(x +])(x - logx)2

X

Solution:

(X+1)(X+10gx)2 _ [XIIJ(X+ log)z _ [HéJ(HlogX)z

X

Put, (x+logx)=1

1L e

= j[l ~|~%](x+logx)2 dx :J'rﬂdr

LY
3

= %(JH— logx)' +C

Question 37:

X’ sin (‘[an'1 x‘)

1+ x

Solution:
Put, x* =1¢
A de= d:
=1

X sin tan x! sin tan t
= | de=g [
R

= (1)

1+

T ot tan™ + — 1
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: ! —dt =du
1+1
From (1), we get
X’ sin(tan"f)dx
J 142"

=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
. 2 P & 5
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JSI[’I x+c05 X
Sln XCOS X

dx

2
sin® x cos“ x
—I dx +—— -
SII‘! xCOS % SIN” xCcos8™ x

= | sec” xdx + | cosec’dx
J J

=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+1O) dx
1 1
=5_[1dr—5jcos(4x+10)dx
_ 1 1(sin(4x+10) i
27 3 4 '

=lx—lsm(4x+10)+(:
2 8

Question 2:
sin 3x cos4x

Using,

sinAcosB=%{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
_ l[—cos?x]_l(_cosx] LC
2 7 2

—cos7x cosx
= + +C
14 24
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Using,

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+10x +;cos(2x lﬂx)} [

=E]‘(00512x+0058x+l+cos4x)dx

1 [sin 12x sin8x sin 4x }
+x+ +C

— +
4 12 8 4

Question 4:
sin’ (2x+1)

Put I=Isin3(2x+1)

cos Acos B =%{COS(A+B)+COS(A —B)}

1+cos 4x]}h
2

= [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

I=—|(1-£*)di
=1=- ( t)t
—1{ r“}
= —0=Rl——
2 3
: _
=_?1{cos(2x+1)—£(32x—+l)}

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

sin® xcos® x

LetI= Isinj xcos’ xdx
= I cos’ xsin’ x sin xdx

=J.cos3 x(l —cos’ x)sinxdx
Let cosx=t¢
= —sin xdx = dt

= 1=—[7(1-7)ds

=—{(F-¢£)dt=— {%—r—;}w

cos'x cos®x cos®x cos'x
_ - f0= _
4 6 6 4

+C

Question 6:
sin xsin 2xsin 3x

. A N
Using, sin Asin B = > {cos(A 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‘ S 2xdx—% sin x cos Sxdx

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

=_0052x—lj sm6x+sm(—4x )dx

8

_—cost_l —cos6x cosdx L C
8 4

—cos2x 1 —COS6x cosdx

B ¢

3 1|_cos6x cosdx Mn,,“—| s
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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(f-lx % 8x)}dx
1
= Ej(cos(—ilx} — €08 12x} dx

=%I(cos4x— cos12x)dx

1 [Sin 4x N Sianx]

2| 4 12

Question 8:

1—cosx

1+cosx
Solution:

2x

l—cosx [2Sin2§=1—003x and 2cos 5=]+cosx}

l1+cosx

1—cosx dxzj-(secz ¥ —ljdx
l+cosx 2

1
2

=2tan£—x+C
2
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Question 9:

COs X

1+cosx

Solution:

2 X ok
COs” = —sin” -
cos x 2 2

s (T » X
= cosx=cos ——sin” = and cosx=2cos" ——1
I+cosx Yoost T 2 2 2

=l[l—1:an2 f}

2 2

o o m:lj[l—m?i)m
2 2

1+cosx
1 (l—seczf+ljdx
2

2

=1I(2 —sec’ E]dx
2 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—Zcosbr}

2 .2

.'.j'sin“xdxzlj[§+lcos4x—20052x:‘dx
4412 2

:i §x+l[sm4xJ_2xsm2x O
42 2 4 2

1 in 4
|:3x+ s 4x

8

:3—_x—lsin 2x +isin 4x+C
8 4 32

—2sin 23(} +C

Question 11:

4
cos” 2x
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Solution:

cos* 2x :(cos2 2x)2

g [] +cosdx T
2

2%[] +cos’ 4x+2cos4x]

1+ [@} + 2cos4x}

1 cos8x
T4+—+
2

+2cos 4x]

Bl= A= &=
I T 1

3 cos8x
+

+2cos 4x}

fcos* 2xdx = j[§+ cosBx 0034x}jx
8 8 )

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

Question 12:

s 2
sin” x
1+cosx
Solution:
2
.- X
o o 2sIn—cos —

sin” x 2 2 ; .- S
1 = smx=231n50035',cosx=2003 E_l
+COosXx X

2cos” =

4sin? Xcos? X
_ 2 2
2 cos’ X
2
= 2sin? %
2

=]-cosx

cpsin’x e
”J-1+cosxdx_j(1 cos x)dx

=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—«&

C+D . C—D}
Sin

[cos C—cos D =-2sin sin

COSX—COSC 2 2

—2sin

sin (x+a)sin(x—a)

Llxta) . (x—a
sin sin
()
L fxto X—a D x—o X+
2s1n[ ]cos( } 2s1n[ jcos[ ]
_[ 2 2 2 2
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

CosSx —sinx COSX—sIinx 3 ) , .
: =7 = . [sm X +Cos x=1;sm2x=251nxcosx]
1+sin2x (sm X+cos x]+2smxcosx

CcOsSXx —Sinx

B (sinx +cosx)’

Let sinx+cosx=1¢
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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
=—t"+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-tan3 2xsec2xdx = J.secl 2xtan2xsec2x— J-tan 2xsec2x

sec2x .
+C

= jsecz 2xtan 2xsec2x —
Let sec2x=t¢

s 2sec2xtan 2xdx = dt

sec2x+c

ftan3 2xsec2xdx = % [fdi -

13
=__sec2x+C
6 2

~ (sec2x)’ _sec2x
6 2

+C
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Question 16:

tan® x

tan’ x

=tan’ xtan’ x

=(sec"" x—l)tanzx

=sec’ xtan’ x —tan’ x

=sec’ xtan’ x —(5602 x—])

=sec’ xtan® x—sec’ x +1

_[tan4 xdx = _[sec2 x tan’ xca{x—jscc2 xdx + Ildx
=_[se(:2)ctan2 xdv—tanx+x+C  ...(1)

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

,,  tan’x
= Iscchtan2 xdxzjt-d; ==

From equation (1), we get

1
Jtan4xdx=§tan?’x—tanx+x+C

Question 17:
sin® x +cos’ x

L 2
S xCoSs X

sin x+cos’x  sin’x cos’ x

a2 2 T2 2 . 2 2
SIN“XCcOS™ X  SiN”XCOS™ X SIN” XCOS™ X
sinx  cosx

= 2 3
COs X SsSm x
= tan xsec x + cot x cosecx

sin® x+cos’ x
J.—a’x = I(tan xsecx+cotx cosecx) dx

-

sin® xcos” x
=secx—cosecx +C
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Question 18:

cos2x +2sin’ x

COSZ X

Solution:

cos2x +2sin’ x
cos’” x
cos 2x+(] —CoS 2x)

g [1::0521:1—25&12 a:]
oS~ x

=sec’ x

2
Cos™ x

cos2x+ 2sin’ x
I . abczjsec2 xdx=tanx+C
cos’ x

Question 19:

1
sin x cos’ x
Solution:
| _sin’ x +cos’ x
sinxcos’x  sinxcos’ x
sin x 1
— 3 + -
cos’x  sinxcosx
1
= tan xsec’ x + M
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 x
Let tanx =t = sec’ xdx =dt
1

e
sinx

== J'rdr +I dt

2

=%+Iog\r\+€

= %tan2 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

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

Let l+sin2x=¢

= 2cos2xdx =dt

J~ cos2x dlefla’t
(cosx+sinx)’ i

=%log‘t‘+(f
= %log‘H sin 2x|+C

= %log ‘(sin x+ cosx)2|+ 8

= log|sin x+ cos x|+ C

Question 21:

sin”' (cos x)
Solution:

sin”' (cos x)

Let cosx=t

Then, sinx =+1-¢

=5 (—sinx)dx =dt

dis Tdt
sin x
Fow —dt

N
_-.[sin-[(cosx)dx=jsin"t[ _dzzJ

1-t

_ ‘[ sin”' ¢
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Let sin't=u

1
Wl=t*

‘[Sin" (cosx]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)

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

] [Sin[(x—b)—(x—a)]]

B sin(a —b) cos(x—a)cos(x—b)

_ ] [sin(x—b)cos(x—a)—cos(x—b)sin(xva)]
sin(a—b) cos(x—a)cos(x—b)

_; an{x—o)—an\x—a
_,-(_)[t( b)ta( )]

s

= ! x—o)—tan{x—a) dx
:ICO‘&(X acos(*c b)dx_ i - )I[tan( b] t ( )]d

sm(a b

m[ 10g|cos x— b)|+log|cos x— a)u

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
sin® x —cos” x sin” x cos” x

J - 2 2 dx:_[ - 2 7. 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.
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Question 24:

e* (1+x) :
Jcosl(exx) equals
(4) —cot(ex")-i—C (B) tan(xe’)+C

(C) tan(e")+C (D) cot(e“)+C

Ie“'(ll+x) :
cos (e"x)

Put, e'x=t¢

= (e'x+e*.1)dx =dr

e (x+1)dx =dt

,[ e*(1+x) :j- dt

cos’ (e”x) cos’ 1

= Isecz 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’ =¢
: 3x2dix=dt
x +1 > +1
=tan 't+C
=tan"'(x3)+C
Question 2:
1
J1+4x?
Put, 2x=t
L2 =dr
=
I l+4x j\“+1“
- y 1
=—[ vH\/r“HHH_.‘ D—dleog x+ x2+a2}
2 Vx* +a
=%log 2x+xf4x2+1’+('.'

Question 3:
1

(2-x)" +1
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= —dx=dl

sf g a
J@2=x) +1 NI +1
=—log|r+\/r2+1’+(? [IJ%

X +4a

2%+ 2—x)2+1‘+(?
=100| : |+(

D|(2—x)+\fx2 —4x+5|

=-log

Question 4:
1

\J9— 25y

Solution:
Put, 5x=t
S Sdx=dlt
= [—

7@;:1[#
V9 - 25):2 3TN9-

1
J

dr

- —Slﬂ

(5)e

=—sin"

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

= %[tan" r} +C

= %tan"] (\Exz) +C

Question 6:

1—x

Solution:
Put, x’ =t
2 3x7dx = di

x° 1+ di
:>I]—x6dx=§'(1—£

:l[llog Lkt }+C

3|2 Pli-1

2

Question 7:
x—1

Vxt -1

Solution:

x—1 X 1
el b e Sl e e Rl

X
&,
For‘[vxz-l let x* —1=¢= 2xdx=dt
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el

= EJ.I_EdI

:%{z,;]

™

From (1) we get

J -~ IJ—dx JJ_ U\ﬁdrﬂog‘x-i-mu

* —l—Iog‘x+\/x —1‘+c

Question 8:

2
X

6 6
X +a

Solution:
Put, x’ =t = 3x’dx=dt

= —dx = (—
t +
l 2 (i] ~
=§log‘r+ t"+a |+C
1
=§log X +Vx"+a’|+C
Question 9:
_sec'x
tan” x +4
Solution:
Put, tanx =¢
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ssec’ xdx=dt

jj\/tanzx+4

z+v:2+4|+C
zlog‘tanx+x/tan2x+4‘+C

dt

sec” x
=
jv"tz 397

=log

Question 10:
1

NXT+2x+2

Solution:

[ =
X +2x+2 (x+1)2 +(1)2

Let x+1=¢

Sdx=dt

1 1
= | ————dt = | ==l
I\;‘x3+2x+2 J\ftz+1
=I0gt+\hz+]|C

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

dx

+C

Question 11:
1

V9x® +6x+5
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1 |
dx = dx
’[\/9x2+6x+5 j(3x+])2+(2)z
Let (3x+1)=1¢
=3dx=drt

1 | 1
e =— dr
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)

I 1
..jmdx:j (4)" =(x+3)

Letx+3=1¢
=dx=dt

=1 J(4y -I(J'f +3)° wel \/(4)21- (1)
=sin”' [%]HT
=sin”' [XTH]JrC

dx

dt
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Question 13:
1

JED-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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:j dx:_f dx
V8+3x—x’ 41[ 3]2
22 Mg
4 2
Let [x~§]=t
2
Ldy =dt
:[ 1 2dx:j L
O
4 - P 4
=sin’ L +C
v4l
2
3
x—z-
=sin’’ 7
2
;o 2x—3J
=sin | —— |+C
Va1

Question 15:
1

J(x—a)(x-)

Solution:
(x—a)(x—b)=x*—(a+b)x+ab
Thus,
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=>I x—alx— ch-f — = — 2(&
Jx-a)(x-») \Hx_[ 25}} _[ 25]

Let _(a—;bJ:

= de = di

= | ! dx = ] d

- {—[%%m

Question 16:
4x+1

W23

Let, 4x +1 :Ai(le +x-3)+B
dx

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

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

4A=4A=1
AtB=1=B=0
Let 2x*+x-3=¢
S(4x+1)dxe=dt

4x+1 1
:>Iv2xg+x—3 dx=_[$dt
=2Jt+C

=V ey =Rtk
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Question 17:
x+2

x* =1

d
Put, x+2 = A—- (x*-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
B=2

From (1) we get

f i ] (2x)+2

nm e e
-l = )

dx, Let x> —1=t = 2xdx=dt

In —

2j\n‘x2—1
1 2x 1 pdt
N eI
_%[2«/:?]

=l[2 xz—l]
2

=¥ -1
Then, I\/_dx 2'|‘\/_

From equation (2) we get

dx = 2log|x+\;‘x ‘

J x+2

dxz x2—1+2log\x+dx3—1|+C

Question 18:
5x-2
1+ 2x+3x?
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5x—2= Ad(1+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+;5'~—2:>B——13—l

S 5x-2= E(2 +6x)+[—u]
6 3

5

—(2+6x )——
:>J‘ S5x-2 _I() dx
14+ 2x+3x7 1+ 2x +3x7
_J~ 2+6x E 1
14+2x+3x° 39 14+2x43x7
Let
Jl—j—2+6x dx and _j’—l :
1+2x+3x" 1+2x+3x
5x-2 5 11
A ax =2t -—1, (1)
1+2x+3x" 6 3
j 2+6x
]+2x+3x

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

di
.'.1{1 :IT
4 =]0g‘r|
I =

.(2)
=|—dx
: j-1+2JH—3x2

_ 1+ 3(3: + —x]
1+ 2x+3x” can be written as 3
Thus,
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irz:;;'J. l :1 V{E dx
[(“3] +(3H

_ ol
:i —l—tan" —3

3 _JE 2

| 3 3 /)
_13 (g

3[V2 V2

o (%) -0

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

J S5x-2
1+ 2x+3x°

V2

:%log|l+2x+3x2|— : tan‘][S"Hl}rC

32 V2

Question 19:
6x+7

(x—5)(x—4)

6x+7 _ 6x+7
Jx=5)(x—4) x*—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| ——dx
'[\! 1_9x+20 I\!x2—9x+20
2x—-9 1
drand [, = | ————dx
J‘\j —9x+20 ) I\/xz—9x+20
6x+7
S| ——=3] +34] a1
J‘\/xz——9x+20 T )
Then,
[ _J‘ 2x 9
x* —9x+2

Letx’ —9x+20=¢
= (2x-9)dx=dt
dt

Jr

I, =2t

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

=1 =

1
I = ——dx
i I\/J.:2—9:4c+.20
81 8l

x*—9x+20=x’ _%H—ZOJF__I
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[x—%)+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

I i3 d J —(4 2x]+4
\/4;( x°
4—2x
__EJ\/rlx & x+4j.\/4x x?
fo [ A8 iy o | dx
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J‘ x+2 l

Vdx—x?

Then,
4 - 2x
I = j

\Jdx—x?
Let 4x—x* =¢
:>(4—2x)dx =dt

Sh+4, (1)

z—jdf_zJ Wax—x  .(2)

=

= 4x-x’ :—(—4x+x3)
:(—4x+x2+4—4)
=4-(x-2)

=(2) ~(x-2)

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

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

J x+2 dx=——(2m)+4sm ,(_x—Z] C
Vix—x* 2
= —Jdx— 5 +4sin-'(x;2]+c

Question 21:
x+2

VxT+2x+3

x+2 2(x+2
J.\fx2+2x+3 - '|l X +2x+3
_ I 2x+4
VX' +2x+3
. J' 2x+2 lj' 2
VX2 +2x+3 Vxi+2%+3

——I—M-dx+_[—-l——dx
29 \x* +2x+3 X +2x+3

dx
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I = [—=— 2242 g andl, _j—dx

VxT+2x+3 Jx*+2x+3
x+2
.3 1+1 - |
’[\!x +2x+3 ()
2x+2
Then, /, =
[ ‘[\.’x +2x+3

Put, x* +2x+3=¢
:(2x+2)dx=df

dt
II=I$=2JE=2 4243 ..(2)
1
L, = | ——dx
) '[\J'x2+2x+3
:3c2-1-2x+3=,vc2+2)c+1+2=[x+1)2+(\/E)2
L= L - )+«./x2+2x+3| ..(3)
\/(x+1)2+ 42

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

j x+1)+vx* +2x+3 ‘+C
v‘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

x+3 =Ai x’-2x-5)+B
Lt( ) dx

(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

1(2x 2)+4

J xX+3 _Jz
. %2 —2x%—5
2x-2 1
j dx + 4 ———dx
% %5 x°—2x-5
2x-2 1
I,z_[z—dx and [, = | ——dx
Let x —2x-5 x =2x-5
A ge=traar, ()
x =2x-5 2 -

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

= 8 =Jl£{=log‘!‘ =I(:pg|x2 -21’—5‘ (2)

—abc
x*=2x-5

3 1

_J-(fﬁzxﬂ)—ﬁdx

=I 21 zdx
(x—l) _(\/E)
1 x—1-+/6
2% {x 1+f] )

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

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

Question 23:
5x+3

VxT+4x+10

Get More Learning Materials Here : & m

@g www.studentbro.in


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

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

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

Sx+3=%(2x+4)—7

5
VX7 +4‘(—|—l NxP+4x+10
2x+4 1
= dx—7| ——dx
'[ I«MEJ’-&UCH

VX' +4x+10
dx and I, _j—dx

2x+4
'[\fx +4x+10 Vx> +4x+10
I 71, (l)

I 5x+3 i

Jx? +4x+10
Then,

hi —I 2x+4

JxT+4x+10

Put, x* +4x+10=¢
o (2x+4)dv=di
=l = %:2\/;:2\Ix2+4x+10 (2)
el
VX +4x+10
1
'[\f(,x2+4x+4)+6
= ! - dx
J(x+2)" +(<6)
zlog‘(x+2)\/x2+4x+]0‘

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

dx

5x+3
x*+4x+10 |- 7log|(x+2)Vx* +4x+10[+C
J\Jx +4x+10 [ J ‘( ) ]
— 212 A 1D -n,m[{., e 1 W IV S P lnl el
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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

[
x* +2x+2 (x2—|-2x+])+l
_I (x+1) +(I

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

Question 25:

dx
J V9x—4x* equals
(4) lsin"(gxg_gj-l-(f (B) %Sin'[(gx_9)+(f

(c)% i (gxg_g}rc (D) %sin"[9x9_8J+C
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=— dx
29 79Y 9y
R — x_i
8 8
x_g
=_|sin’! 8 +C J- Cb) =Si1’171y+c
k4 al_yZ a
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:
S S
(x+1)(x+2)

b A B

+
Let (x+1)(x+2) (x+1) (x+2)
ﬁsz(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
) 5 _ -1 " 2
“(x+l)(x+2) (x+1) (x+2)

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

=—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 (x+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
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Az—landB:l
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)}‘"

1 1 Y
= —g10g|x+3‘+glog}x—3|+(,

Question 3:
3x-1

(- 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
—S5A-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 (x-1)(x=2)(x=3) (x-1) (x-2) (¥-3)

a St - - — - i PR - e
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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
1 - 3
A=—,B=-2and C=—
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 i
=9 qu—l) (+-2) z(x—s)}”

:%10g|x -1|-2log|x-2|+%1og\x-3|+c

Question 5:

2x
X +3x+2
Let — 2% = A + g

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

2x 2 4

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

oS 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.
—_ ~ PR (1_+2\. w1 A\
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1-x* 1 1[ 2—x J
=—+— ax[ 1)
x(1-2x) 2 2{x(1-2x)
B
Let x(l—Zx) x (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 (L—2x)
Substituting in equation (1), we get

l—x

x(l—;x) - %*%{%*(1_32;;)}

l—x? 1 1(2 3

—F e [ a2l 2
:b-[x(]—Zx) I{2+2{x+(1—2x)}}dj
=%+log|x\+%log‘l—2x\+€

(-2)

x 3
:5+10g|x\—110g\1—2x‘+C

Question 7:

(x2+l)(x—l)

X _ Ax+B N C
Let (¥ +1)(x=1) (x*+1) (x-1)
.7c=(A.vc+}:3’)(,a¢—1)+C()c2 +1)
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,Bz—l- and C=—1—
2 2 2
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1 1 1
NG
“(x2+l)(x—])_ 2% 31 (x—l)
x 1 x 1 1 1 1
:j(x2+l)(x—1)=_5’[mdx+5jx2+l +ij—] "
———j—d +—lan 'x+—log|x—l|+C

2%

Consider jﬁd" let (“ +1)—r::>2xdx dt

:>J‘x o j—ﬁlog|t log‘x2+1|

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

1 1 |
:Elog\x—”—glog‘xz +l‘+5tan b

Question 8:
-
(x —1]2 {x + 2)

X _ A N B N C
Lt (-1 (x22) (1) (-1 (4D
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
2 1 2

A=—,B=—and C=——
9 3 9

1 2 v 2
(x—l)z(x+2) 9(x+1) 3():—1)2 9(x+2)

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

-1 )
— +§[:J—alog‘x+2‘+(.

x—l|__ 1 »

+

2

= _lno
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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
FILE e Y
2 2

3x+5 -1 4 1
5+

Tt (ee1) 2(x-1) (x-1) 2(x00)

3x+5 1p 1 1 1
:,j’—dx_-gj(x_l)bm 4j(x_1)2 d+ = [

(Jc—l)3 (x+])

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

1 x+1 4
| T il
2 = x—1 (x—l)-‘
Question 10:
2x-3
(x*—1)(2x+3)
2x-3 _ 2x-3
(xg—l)(2x+3) (x—=1)(x+1)(2x+3)
2x-3 A B C

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

Azi,Bz—iandCz—ﬁ

2 10 5

_ 2x-3 N .
C(x ) (x-1D)(2x+3)  2(x+1) 10(x-1) 5(2x+3)

2x-3

j-[(x+1)(x—l)(x+1)

1

(1)

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

5 1 24 .
= Elog|x +1‘—Elog[x—l‘ —ﬁlogllﬁ-iﬂ +C

= %log|x +1‘—%loglx—]‘ —%log‘2x+3| +C
Question 11:

S5x
(.7c+1)(.1c2 —4)

S5x S5x

(x+1)(x*=4) (x+1)(x+2)(x-2)
5x A B C

- +

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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A:E,B:—E and C =—
3 2

5x 5 5

5

CGE)E2)(-2) 3 2(x+2) 6(x-2)

5x
:j(x+1)(x+2)(x—2) J(m

5 5 i
= 5]0g|x+1|—510g‘x+ 2|+Elog‘x—21+(.

Question 12:

X +x+1

x* =1

3
On dividing (x +x+l)by x’ -1, we get
X +x+1 2x+1
=

x* =1 S |
2x+1 A B

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

1

e j’(' d+5j—a§x

x+2)

67 (x-2)

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 1 3 I
dx+—[——dx+ > [——ax
gy e 2J (x+1) 2'[(x—l)

——2—+—10g\x+1\+ log|x-1|+C

Question 13:
2

(1—x)(1+x2)
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2 A Bx+C

Lot (-0)(1+#) (1-x) (142

2=A(l+x2)+(Bx+C)(l—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 | x+1

= +—

(1 —x)(l +x2) l-x 1+x°

2 1 X 1
ﬁjmd"=J:"“hfd’”fwdx

|
= —dx '[H—x dx+-[l+x2dx

——loglx—1
og|x \+2

2|+tan‘1x+(?

Question 14:
3x-1
(x+2)2

3xz—1 A B

= & 5
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
24+B==-1=B=-7
C3x-1 37
U2 (3+2) (a+2)

X

()H—2)2

:j(ii—;}dxﬂj@dx—?j

=310g|x+2‘—7[_—1}+(3

(x+2)
7
=310g|x+2‘+(x+2)+(_7
Question 15:
1
xt -1
E I ) I
(x*=1) (=1)(x*+1)  (x+1)(x=1)(x*+1)
1 A B Cx+D

+ +

Let (x+D(x=1)(*+1) (x+1) (x-1) (£*+1)
l=A(x—])(]+x2)+B(x+l)(]+x2)+(Cx+D)(xz—])
I=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
o | e e e v

dx

dx :—llog\x+1|+l10g,[x—l] Lantzec
4 4 2

e

1
=—lo
2 g

x—1

x+1

1 :
——tanlx+C
2

Question 16:
1
x(x" +1)

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

1

X (x" + l)

Multiplying numerator and denominator by x"™', we get
1 In—l xn—l

x(.r" + 1) B x”“x(x” +l) x" (x" + 1}

Letx”" =t = nx"'dx=dt

1 X 1 1
.I'J‘x(x”Jrl)dx:'[x"(x"+1)dx=;'[t({+1) ;
et L B
t(t+1) t (r+1)
1=A(1+0)+ Bt ...(1)
Equating the coefficients of # and constant term, we get

L
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A=1and B=-1
1 1 1

'U'r(t+1)=;_(1+t)
1 |
:)J‘ x +I J-{ (]+f)}

= —[logM—!og\HlUJrC
n
1
_;[

1
—log

H

x”+l|]+C

n

+C

n

x"+1

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

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

1 1

A I - =
“0E-) () @)

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

=-log|l-7|+log|2—1|+C

]0g2 : +C

1-t¢

2—sinx

=log‘

- +C
l-sinx
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Question 18:
(x2 + 1)(3:2 +2)
(xz + 3)(.1'2 +4)

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

(47 +10)  4x+B L Cx4D
Let (.\'2 +3)(x2 + 4) B (xz +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=(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
(4x*+10) D) 6

) d) (F13) (¢ +4)
(x2+l](,x +2) [ 6 ]
(x2+3)(x +4 x +3 (x2+4
ij::;iiimj}{x+3 1+4}dx

_I{]+ 5 +22}m

—x+2[J§ q@) mnlg}

g X
tan~

J' N

~3tan J“+c

Question 19:

2%
{2 a2 2 . =«
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2%
(xz +l)(xz +3)
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)

2x 1 1
:I(x2+])(x2 +3)dx:j{2(r+])— 2(:‘+3)}d'f

(r+1)‘—%10g|r+3|+(f

1
=—lor
5 g

1 ¥2 4

2

1
+C==lo
> g

r+1

t+3

§ 3£
x +3

Question 20:

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

x(x4 —]) x“(x4 —l)

o g e

Put.x'=t=4x =dt

1 1 dt
“jx(x“—])dx_z-llm

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

1
:1(1—1) r -1

=l

- %[— log|t|+logt 1| |+ C
xt -1
5

-1

4

+C

|
+C =—=log
4 =}

—llo
1 g

Question 21:
|

(elt _1) [Hint: Put e =¢]

Put e =t = e'dx=dt
dt ]

I
:jﬁﬂ:j:xT:jmﬁ

L _4
t(r=1) ¢

1=A(t-1)+Bt ...(1)

Equating the coefficients of ¢ and constant, we get

Let

B
+.—.
=
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A=-land B=1
-

4
te=1) = =l

= —dl r:logﬂ—hC
t(z-1) t
=log|< r_] +C
2
Question 22:
J- xdx
(x-1)(x-2) equals
2
A. log (x_l) +C
(x-2)
B. logﬂ+6‘
(1)
& lor["x_l)2 +C
" 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
jj(x—l)(ﬂt‘—Z)dxﬁf{(ﬂf—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

1 3
A log|x|——510g(x“+l)+(
l 2 ]
B. 10g|x|+510g(x +1)+C
1
€ —Iog|x|+5]0g(x2+t)+C

D. %Iog‘x‘ﬂog(xz + l)+C

—_ B BrGE
1=A(x’ +1)+(Bx+C)x
Equating the coefficients of x*,x and constant terms, we get
A+B=0
C=1
A=1
On solving these equations, we get
A=1B=-1and C=0

1 1 L X

x(x2+1)_; xX+1

I .x+1 Hx x—l}

:log‘x\—ilogif +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,

I=x]sin xdx—f{(%(x))_[sin xdx}dx
=x(—cos x)—j]-(ﬂcosx)dr

=—xcosx+sinx+C

Question 2:

xsin3x

Let I= Ixsin 3 xdx

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

I = x|'sin 3xcx - j{[%x]jsin Sxdx}dx

:.x( —cos3x) —Il-[_COS3x)dx
3 i

il i+ 1_[0053xdx
3 3

—-xcos3x 1 .
=———— +—sin3x+C
3 9

Question 3:

x‘e"

Let [ = Ixze‘dx

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

= x%e" — ZJ‘x.e'rdx

Again using integration by parts, we get

= x%e" — QH e*aﬂx-j{[%xj [ e"dx}a{r}

=x%e" - Q[xex = Ie’dx]
= xe* — 2[xex - e*’]
=x'e" —2xe" + 2" +C
= .e"(x2 —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

=logx.x—— lx—dx
x 2
_X Eogx—jidx
2 2
_ % logx_ﬁ_i_ C
2 4
Question 5:

xlog2x

Let ! =leog2;mix
Taking # =log2xand v = x and integrating by parts, we get
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I=log 2x/ xdx~ | {[% log 2x] | xdx}dx

2 2
—tog2x - [ 2 X
2 Zx 2
2 .
_X log2x —Iidx
2 2
X logZx_ﬁJrC
2 4
Question 6:
x” logx

Let ! =Jx2 log xdx

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

I =logx|x*dx— | {[% logx]szd,x}dx

= log x. i 1 l.idx
3 x 3

_x log:r_jx2

—dx
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 ZI{ ./1_x3}

¥sintx 1 —y 1
:T+5{I l—xzdx—j dr}

NI

A |

x*sm x ||x I . -
::‘—.1._{—\/1—:? +Esm "x—sin'x

2 22

x*sin ' x

<

:1(2:{2 - l)sin'] .r+£ |
4 il

Question 8:

xtan ' x

Let I= Ixtan" xdx

}+c

; I . 1 .
= B kP e ggin ety e O
7 4 2

Taking u =tan™' x and v = x and integrating by parts, we get
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1 =tan'1xjxdx—]{(%tan"lijxdx}dx
x’ 1 &
= tan 'x[?]—jlﬂz ?aﬂx

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. 2

Question 9:

xcos™ x

Let 7 =Ixcos_’ xdx

Taking u =cos™ xand v =x and integrating by parts, we get

I =cos li'xdr - j{[%cos : x)]xdx}dx

 cos! [ J jﬂ%

2 2
_ X" cos x__jl x? ld

2 _‘/1‘
SRR
A =
- @—%1, —lEcos EenlD)
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Where, I, = I\JI —x%dx
=1, = Jl—xzjldx—j%\fl-xz_[ldx

D!l—r\fl—x'—_[ Tzixdr
21 -x

=1 =1~ Z—J _x‘zdx
1-x
— ¢l-x"-1

=1 =xJl-x* - dx
1 =

—dx
=1, =x1-x* —{ [1-xPdx +
e {j jm}

=1, =xVJl-x* —{Il+cos'lx}
=2I =xyl1-x* —cos™' x
R AN | —%COS_I x

2
Substituting in ( 1 )

2 e 1 i 1
il x——[iﬁ—gcos'lx —5003_1*3

2 202

(25" 1)

= C()S'lx—i =
4 4

Question 10:

2

(sin" )

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 j']dbc—j{ sin” x _"la‘xldx

= (s'm ! x)z X— I 2sin” X xdx

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

:x(sin']x)z+[sin'1xj'ﬂdx [{[ sin’ x) \/l‘z_i } }
— x(sin' x)’ +|si11" x231-3° - ﬁ.zﬂ dx}

= x(sin'] x)3 +2+4/1-x"sin™ x—-Jde

—_—.x(sin ’x)g +2J1-x*sin™ x-2x+C
Question 11:

xcos™ x

NI

Solution:

f IJCCOS x

I =_—1I ——— cos ' xdx

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

I= _l{cos_'x'.. & _ dx j{[ cos™ x]j\/l__dx}dx}
=%[ cos‘x,zﬁ—f

-1
2 1—x2dx}
V1=

=—_2\/I—x2 cos ]x+J.2de

- 5l =a% cos x+2xJ+C

—{ cos"x+x—‘+(?

Question 12:

X 5602 X

Solution:

_ 7 [ vann? v
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Taking u = xand v =sec’ x and integrating by parts, we get

I= xJ sec” xdx —I{[%xjjsecz xdx}dx‘
= xtanx—I] .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']x——I .
271+ x

=xfan x—%log‘] +x2|+C

:xtan'lx—%log(lfrxz)JrC

Question 14:
x(log Jr)2

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

I =(logx)’ [xdx—[ H%(logx)z} | xai\f]dx

2
L

X 2 1 &
=?(!ogx) —Umogx.;.-z—aix}

X 2
= 7(togx) —jxlogxdx

Again, using integration by parts, we get
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2
I= -le—(lq:)gx)2 =

1

log x | xelx - H(%Iog x] | xdx}dx}

x2 2 _xz 1 X2
=?(Iogx) —{Tlog.x—f;.?dx]

2 2
=“‘?(Iogx)2 —%logx+%_|lxdx

2 2 2
:%(Io,gx)2 —%logx +%+(_.‘

Question 15:
(xz + l)logx

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

Where. i =_|-;vc2 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

3 I 3
=]0gx.x—— Ly
3 x 3

)
3

= %—logx—%(fxgdx)

3 3

x %
:?logx—gﬂ’fl ........... (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 — ledx
X

=x]0gx—_‘.].afx
=Xlog o~ H s merrresvon (3)

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

=%10gx—%+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 /(x)=sinx

f'(x)=cosx

I= Je (x)+ f'(x

Since, Ie )+f( )} =" f(x)+C

I=e"sinx+C

Question 17:

x

(l+x)2

Solution:

Le"’zjtrﬁd”:jex{(wxf}dx
I+x-1

:J {I+x } _'[ {'"'1 (1+x) }dx

1 o —l

Radidar e v

= | xe)dx Je {7 (x)+ ()

Since, je {f(x)+f'(x)}dx=e"f(x)+C

P PR AR e
(I+x) I+

Get More Learning Materials Here : & m @) www.studentbro.in


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 18:

_{Hsinx)
e
1+ cosx

X

X 3 ¥ . X X

; siIn‘ —-+¢cos” —+ 2sin —cos—

J[l+smx] 2 2 2 2
1+cosx

, X
2cos” -
2

2

(. x i
e’ [sm— +cos _—] sjn£+cosf
2 2 1 . 2 2

— = —g

ZCOSIE 2 cOSE

O

3¢ 3]

:ie* 1+t£mi

2 | 2
:ler 1+tan2£+2tan£]

3 2 2

1o =
=—g SGC'—+2tan_

2 |2 2}
*(1+sinx)dx :
e*(1+sinx) xze,[lseczf+tanf]_,_.........(l)

(1+cosx) 2 . 2

Let tan%:f(x) soj"(x)zéseczg

It is known that, J.ex {F(x)+ /' (x)}dx=e

From equation (1) , we get
X l =

IQ_(LH:{)dx = e'r tanf — C
(1+cosx) 2

Question 19:

i)
x x

1= Je" [l—izjdx
Let X X

1 rox =1
Here, x /(%) )= x
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
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

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
31251nx.~——_[cosx. dx
s
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

2x

J(—sin x)

esinx 1 e
= = —E COS X.

2x
(#}

2 2
ePsinx 1| e™cosx 1 o, .
== - +—je sin xdx
2 2 2 2
P 2x
e“sinx e“cosx 1
e T S - ——1 From (1
2x .: . 2x .
:>I+l1=e sinx e cosx
4 2 4
5  e¥sinx e*cosx
= -1 = —
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

sosin’! ( 2x ] =sin' [ﬂJ =sin"' (sin20) =26

1+ x? | +tan® 6

[sin” [1 =3 }k = [20.sec” 00 = 2[6.5ec” 06
+X

Get More Learning Materials Here : &

@g www.studentbro.in


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

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 i
+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"']dix
lex3 +C
A. 3

1 .2
—e" +C

equals

I .4
—e" +C
C. 2

I .a
—e' +C
D. 2

Let L= Ixze"'sdx
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 = Iex (secx + sec.x tan x) dx

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

It is known that, jex {f(x)"‘f'(x)}dx =’ 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:Ix/ét-xzdx:J,H(Z)zw(x)zaix
Va’ —xzdngxr‘az —x" +§sin'1 £+C
a

Since,

.'.]=£\f4—x2 +Esin"£+C
2 2 2
7 4—x2+2sin"'£+C
2 2

Question 2:

\J1—4x?

Let, I = [VI-4x’dx = [ (1)’ - (2x)"dx

Put, 2x = = 2dx = d

1 2 2
.'.!:5_[,/(1) (1)
va’ —x’dx =%\/at2 —3 +§sin‘I 2l
a

Since,

:I:l[i l—!2+lsin"'r]+C
212 2

= 1—t2+]—sin“r+C

4 4

= %Txxﬂ B +%sin" 2x+C
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Question 3:

NP +4x+6

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

:jx/x3+4x+4+2dx

=I\/(x3 +4x+ 4)+ 2dx

=[x 2+ (V2) e

Since, m¢:§m+§log\x+ m‘m
1= [ a6 s Ztog)(x42) 1/ a6+ C
=00 2) 6 +log(x+2) + Vi w6

Question 4:

Vx? +4x+1

Consider,

1 =[x +4x+1dx

zj\/(xz +4x+4)—3dx

= J‘\/(x+2)2 —(\/g)zdx

Since, mai = §M—§log‘x+m
s =£x—flm—%log|(x—2)+M‘+C','

+
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Question 5:

VI-4x—x°

Solution:

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

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

:f.}1+4—(x+2)2ab:
—J\/ x+2) dx

. % T,
Since, a'z—xza’x=-2—xlaz-x2 +?sm 'Z+C

a
+2
fzgx—lv‘l—élx—xz +Esin'1[x+2J+C
2 2 J5
Question 6:
Nxt+4x-5
Solution:

Leuzj x° + 4x — Sdx

= [ (3 +4x+4)-9ax = [ (x+2) - (3) ar
Since, _"x/xz —a’dx= E\z’x2 -a’ -ilog‘x+x/x3 -a

2
(x; )\/ A 5——]0g|(x+2 +/x* +4x— |+C

+C

Question 7:

VI+3x—x7

Solution:

Put, I=Ix/1+3x—x2dx

Rl
-J\/(”%]-[x-i]zdx-f\/[% {3
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2
. X R -
Since, Ix}az —xzcix:E\)‘a2 —x* +?sm YE4E
a

3 3
73 13 )
I = 2 143 —#" & sin”! 2 +C
2 4x2 J13
2
2x—3vr—————; 13 . 4[2x—3)
= 1+3x—x" +—sin +C
4 8 J13
Question 8:
N x?+3x
Solution:

Let] = -ng +3xdx

=I\,x3 +3x+2—2dx
4 4

=+ -(F]

2
Since, x* —azdx:%\}xz ~a’ —%log x+x" -’ ‘+C
D) —
X+ .
.'.I:TZ'\/x2+3x—%log [x+EJ+ x2+3x+(;

=@muglog (x+%]+m +C
Question 9:
l+£
9
Solution:

2 1 1 T
La[=jJL+Bm&=§fd9+fdx:§j (3)° +xdx
2
Since, \sz-i-azdx:%x!xz +a’ +%Iog‘x+\fx2+a2
.'.!=%[§x/x2+9+§log x+\/x2+9”+(?

N T +glnﬂ|r+ A +Q‘+("
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Question 10:

J“‘HXE is equal to
A. %x}1+x2 +%log|x+\jl+x2

B. %(1+ch)52 +C

+C

¢ gr(l+x2)%+(".
= _
3

D. %dl+x2 +%x2 l()g‘x+\,(l+x2

+C

Since. '\./az+x2dx=§\;’a2 +x° +%log‘x+x}x2 +a3‘+C
SVl xTde==A1+x" +=loglx+1+x" |+C
P i

Thus, the correct option is A.

Question 11:

qu3—8x+7dx is equal to

A %(x—4)\/x2—8x+7+910g x—4+\fx2—8x+7|+(:'
B %(x+4)\fx2 ~8x+7 +0log|x-+ 4+’ ~8x+7|+C
c. %(x—4)\/x2—8x+?—3\/§10g x—4+\;‘x2—8x+?‘+c
D. %(x—4)\/x2—8x+ —glog‘x—4+\/x2—8x+?’+(f

Let [ = [Vx* ~8x+Tdx
= [J(x* -8x+16)-9dx
Siies, diﬁ?gwf

il =w\fx2-8x+7 —%l-:)g|(,vc—4)+j\;‘x2 —8x+?‘+(’,‘

2
Thus, the correct option is D.
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EXERCISE 7.8

Evaluate the following definite integrals as limit of sums.

Question 1:

J‘bxdx

a

J. FxMx= (b—a)kﬂ%[f(a)—ff(a-rh)+...+f(a+(n—l)hﬂ h=

Since, where n

Here, 4 =a,b=D andj'( x)=x

.‘.J.:’xdx (b a)hm I:a+ a+h) (a+2h)...a+(n—1)h]

H—c0 7

=(b— a)hm HE]WHEWBWJ (h+2h+3h+...(n—1)h)]

ntimas

=(b—a)limll:na+h(l+2+3+---+(”_1))]

)

] ]2

n—yc0 n

~(p—a)im Y] nas {
L nln-

_(p—a)im | na

=(b-a)m@@}=(b-a)m{a+W}
(b-a)lim a+(l_:’l(b_a) _(b- a)|:a+(b;a)}
:(b_a)[Za;Zb—a}
_(b=a)(b+a)

2
= (p-a)
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Question 2:
b
Jﬂ (x+1)dx

ot 1=f x+1)dx

Since, J. f(x)dx=(b—a) hm—[f )+ f(a+h)+...+ f(a+(n- l)k)],wherehz
Here, a=0,b=5andf (x)z(x+l)
ih=5—0=£
n H
5 5 5
[ (e 1) = (5-0)lim — {f(0)+f[ J+...+f((n—l)—]]
vt n—a g n
_ A 1+[§+1]+...{1+[5—("—_QN
RO I n I
=3lim > (l+ 1 +1...1)+[i+2.§+3.§+...+(n—1)§:|]
n—sar 3y B n fimes b7 71 n n
=5]1'1111_:1+§{I+2+3...(M—I)}]
}‘.'—)o‘_\n“ n
=5lim n+§.(n_l)n}=5hm|:l+5(n_l)}
nsopl B0 2 n—s 2n
:51im|:[+§[1—-~1—ﬂ:5{1+—5~}
n-yo 2 n 2
-3}
2
_3
3
Question 3:
Exzdx
Since,
J f(x)dx=(b-a) hm—[f )+ f(a+h)+.. +f(a+(n l)h)] h:b_a
- g , Where n

Here, @=2,b=3andf (x)=x"
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3-2 1
= h= =—
n 171

S L M LR I O SR P

im 2| 2y (22 (222) [(
n—s B n

. 1_ s s 1Y |
=lim—| 2 +{2 +[—] 429 }+ +{(2)
L | n i

T o | {1 +22 432,
H

A= g

(n—l]z} =

n-l)(zn-l)}Jri{i(nT-l)H

zliml 4n+i2{ﬁ(
b n

e n

=lm—|4n+

6 2 n—yo

Question 4:
J (e -

Solution:
et 1= .[.4(“'(2 —x)dx
= rxzdx—jq xdx
1 1

—1,,where ! :.[ x'dx and I, _I

=(b- a llm—[f

Let 1=1—
Since, -[ (x

or, /i :.[. xd
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I I( 2 ( 2 - 2 _1 3
=Iim~1~ (21+ +22)+{ 1] + g) ++P—l] 1+2.2{l+%+§+...+(n )q
i f i dimes \ 1 \ H \ 1 j H n A H j

+i{1+2+..

"['l'ﬂ[é'ﬂﬁ”‘ﬂ‘ - lm {4 G z'ﬂ

)+ £ (a+h)+ f(a+(n-1)h)]

=)

o) (nnH

.+(n—1)}:l

xdx (1)

x>

h=
, Where

b—a
n
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a=1Lb=4andf(x)=x"
sp=22l3

1 1n

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

H)Wn

[ 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) 6n-6
=3lm—|\n+—|1-—— | 2—— |+
e ] 6 n n 2

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

=3[1+3+3]
=3[7]
=21 w2

4
For 1 =.[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
ﬂ-uﬂ’_ln_ 7 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

L=2 ()
From equations (2) and (3), we get
I=1 -1, it AT
2 2

Question 5:
[ edr

L .
o 1=\t )

b .1 : b—a
Since, Lf(x)a!x—(b—a)ﬁljg;[f(a)+f(a+h)+f(a+(n—1)k)])Where h="—"

Here. @=-Lb=landf(x)=e¢"
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H—>a

=2lim 1 e+ e[il%j + e[fmﬂ + e[”(”lJiJ]

2 4 s Y
=2liml el{l+e” +e’ e +e( )”H

R 1

Question 6:

4
J (x o )dx
1}

Since,

jf(x)aix (b— a)llm [f(a)+j(a+k)+ +j(a+(n—l)h)]

Here. 4=0,6=4 and f (x)=x+e”
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=

= [(x+e>)dr= (4—0)1imﬂf(o)+ F(R)+ F(2h)+ .+ f((n-1)R)]

H—po

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

A3 3

— AT |1 +(h+e”’)+(2h+e”’”)+...+{(n—l)h+e2‘”'”h}]

310 n

ST {h+2h+3h+ ______ +{n—l)h}+(l+e: +e .. +32{n—uhﬂ

0 nL
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EXERCISE 7.9

Evaluate the definite integrals in Exercises 1 to 20.

Question 1:

f](x+])dx

|
Let I= .L(x+ l)dx

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

{13
2 2
=l+1—l+1

2 2
=i
Question 2:

Lo

2 x

3]
I =) —dx
Let Lxc

Ildx = 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‘f(4x3 —S5x*+6x+ 9) dx
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4 3 2
[(427 =55 +6x+9) x :4(“‘—]—5("—]%[’6—}9@)
4 3 2
3
=% —5%+3x2 +9x=F(x)

Using second fundamental theorem of calculus, we get
1=F(2)-F(1)
- 3 3
1 :{24 —i(~32i+3(2)2 +9(2)}—{(1)" ~5—(31)—+3(1)2 +9(1)}
:[16—£+]2 +'I8J—(I —§+3 +9]
3 3
:16w£+12+18—1+§—3—9
3 3

8322
3

Question 4:

T

I{F sin 2xdx

Tekl = j{j sin 2xdx

[sin 2xdx=[_c";2x] = F(x)

Using second fundamental theorem of calculus, we get

j:F[%]mF(O)

=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)

L] - T ; l¢. ;
= —|:Sll] 2(—]—sm 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
I=F(5)-F(4)

=e —é'

=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)

+10g|1|

+log|cos0| = —log

1
=

=—log

T
coS—
4

= —log(Z)_%

1
=—log?2
5 g

Question 8:

T
J.n“ cos ecxdx
o

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

=5 6)

4 i id T
= log|cos ec — — cot —|— log|cos ec — — cot —
4 4 6 6

log‘ﬁ—l‘—log|2—ﬁ|=]og[%}
Question 9:
1odx
Jﬂ l_xz
Crlodx
Let[_'[” 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)

_T_,

NE

Question 10:

1 odx
'[”]+Jc2
Let = Jo144?
jlfxzztan”]x:F(x)
5

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

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

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

x—1

~F(x)

E—10
3+1 5

Iogl—lo l}
2 g3

2
—‘ —log

lo
2 4

= 2= M| =
T

5 8
log =
ogz}
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Question 12:

i

j 2 cos? xdx
0

_[3enc
ot 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

ool 2o
s

&S

Question 13:

3 ox
fi o
2 x" +1

X
J o
Let I" x2+l

1 2
Jx = J ZEIOg(Ier )zF(x)
Using second fundamental theorem of calculus, we get
I1=F(3)-F(2)

~iog(1+(5))- g1+
Z%Dog(w)—logﬁ)]
:%log(lso) g2

Question 14:

JF 2x+3
05x% +1

l—fi 2x+3
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J~2x+3 :_J- 2x+3 IIOx+IS

Sx7+1 St +l 5x% +1
_r J le -
5x% +1 5x% +1
j 10x 3f—¢r=llog(5x2+1)+§_iwn"i
Sl 5(x2+1 5 51 4
5 NERENE]
1 3
=—log(5x* +1)+—=tan"' J5)x
~ (x)
Using second fundamental theorem of calculus, we get
I=F(1)-F(0)

s {é10g(5+ ])+%tan"l (v@)}—{é]og(5x0+ 1)+ %tan" (o)}

1 3 a0
=—log6+—tan \/5
RN

Question 15:
J l xe* dx
[{]

1 2
Let i .[0 xe" 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:
J'” 5x°
X
| x* +4x+3

o

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

2
j I 0x+15 ot
x +4x+3
2 20x+15

=I25dx— —dx
! L x* +4x+3

2 2 20x+15
:[Sx]' _-L x3+4x+3dx

[=5-I,where/=| =21 5 (1)
I x"+4x+3

Let 20x+]5=A;—i(x2+4x+3)+B

=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
=|10log15-10log8|-25 —log=——log—
[1010g g8] [2 g5~ log }

4

=|: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,1in (1). we get
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Question 17:

.[[?(2 sec’ x+X° + 2)dx

Let I= IE(ZSGCQX-'—JC} +2)dx

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

Using second fundamental theorem of calculus, we get

() 0 (=] (5 )

=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£}dx
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:
j36x+3
(

) x4+ 4

26x+3

Let = Jo3+4

J6Y+3 I2x+1
x“+4

X

x“+4
1
_3-[,1‘ +4 Ix2+4dx

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

:{31055(2’-’ +4)+%tan '[%]}—{3I°g(0+4)+%tan ][g]}

=3log8+%tan ll—310g4—%tan )

3(m
=3log8+—| — |-3log4-0
g8+2( 2 ]-31og

3 3T
=3log| = [+—
g@ 8

3t
=3log2+—
g 3

Question 20:

I!(xer +sinEde
0 4

I = r {xe" +sinﬁ] dx
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* — Je"dx —icosE
T 4

4 X
=xe' —e* ——cos—
n

= ()
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]+1+i:1+i_&

7\\2 T T

Question 21:

r’i dx
U+ x°
iz

3
B 2=

3
az

6
D. % equals

j BE . tan”' x = F(x)

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

I = (A)-FQ)

I+x
=tan"'\/3 —tan' |
A
"3 4

:rr

12
Thus, the correct option is D.

Get More Learning Materials Here : & m @\ www.studentbro.in



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 22:

J% dx
0 4+9x*

S
SERNERTERGIE

=

equals

dx dx
I4+9x3 :'[(2]2 ~|-(3Jc)3

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

) _! dt
"I(z)2 +(3x)’ 3[(2)2 +1
11, . f
zz[z‘a” ﬂ

1 _1[3){]
=—tan | —
6 2

= ()

Using second fundamental theorem of calculus, we get

(3o

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:

1ox
L2 g
0 x* 41

1
J%dx

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

A =L

0 x% +1 29 ¢t

1 2
=E[Iog\f|]l
:%[logfz —logl]

|
=—log2
7 g

Question 2:

jn% sin ¢ cos® ¢d¢

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

=0,7=0 and wh =—, =1
en¢’ and when ¢

x
Wh 2
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2 0
2 2 4
=—4——
3 11 7
154442132 64
231 231
Question 3:

I, _1[ 2x }i'X
J sin .
0 1+x
J= lsin_][ - )a'.w
Consider, 2 1+ %2

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’ Odb

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

:2[9jsec“—-9d9 —H(C;igejjsecf eaa}ae]‘

0

A

=2/ 0tan6 - jtanede]

(=]

=

2| 0 tan6 +105,[cos€|14

o

3 -log\cos(ﬂ: {—-ﬁ-log[T] log}

COS —
4

2{£tan—+log

2[5——110 2
4 2 g

=7 log2
2 o

Question 4:

J‘;xm (Put x+2 :tz)

=

Put, x+2=1¢> = dx =2tdt

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

Iﬂl xNx+2dx = Jj_ (IZ —~ 2) Vi 2udt

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

= 2[5 (¢ —-28%)dt

" 5 372
- f__zJ
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:
-

JE SIn x
(

) 14+cos’ x

Solution:

ﬁ sin x
0 1+cos” x
Put, cosx =t = —sinxdx =dt

x=0,1i=1 andwhenng,;‘:(]

When
j-% sin x _ dt
0 1+cos’ x 1 ] 422
r 0]

o o -1

= _tan tl

=—[tan_10—tan'll]

]

z
4

Question 6:
IEL
0 x4+4—x°

Solution:

r dx dx
0 x+4—x> 0 —(xz—x—4)

:I dxll :E sz 17
_(xz_x+4_4_4) {(2)4}
==
]3]

x—lzzzmtx:d:
2

Let

when sz,r:—% and when x:2,r:%

R P
GETRCE

%
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I.\th'

W17 17 3 ST 1

1 . | ——+= log———

i -2 Lt 22 "2 "2
(7)) VT | 7| TIT s V17

2 2 |5 3 2 23 m

] [1 V743 \/1_7—1} 1 \/1_7+3 T +1

B 1 R R T I TR T
I B (17434417 ] 1 log 20+ 4+/17
V17 7| 1743-417 | 177 20-417
o 1 se7) 1 - (5+17)(5+\17)
ST CUs=iT ) AT 25-17

1 2541741017 ] 1 42+10\17
= log = log

N7 7| 8 <17 8

1 21+5417
= 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
J' dx 2 odt
Ux-1)7+(2)! orf+2°

Get More Learning Materials Here : i m @) www.studentbro.in


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:

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

2\t ¢
Let %:f )
Then, /()= :Lz
= [(-Fpa=Lelrorop
S0}

Question 9:
(-}
: Jir—x
The value of the integral “5 ¥ 1S
A.6
B.0

C.3
D.4
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1
x=x?)3
| 1=Ii( 4) f
Consider, 3 X
Let x=sinf = dx = cos0d0

x=—,6‘=sin_'[1] ——
When 3 3 ) and when ’
1
x (sin@ —sin39)3
:H'zji . — cosfdo
sin”[ 1 | sin* @

| b

]

_J-§ | (sin@)%(cose)-

" sin”Asin’ 0

T 6 B
sin”'| = |
V3

cos0do = J.i‘ [ il

d s .
= J. 2 e \|(cot6)3 cosec 0dO
sm Ay
3

Put cot® =1 = —cosec’0dO = dt

0 =sin™' [%],r =2\2

When

al== J-:ﬁ[r‘)-%dt

ol

and when

:%{(3).“:]
-2lie)

=6
Thus, the correct option is A.

Question 10:

If f(x):'[[:fsintdr.‘, then f'(x) is

Get More Learning Materials Here : &

2

1 2
OV (o502
(sinf)s (cosf)> cos

£ = cos6de = F
s 5 s 9 SN

(cos@)j_
3,] (sin@)s

b
2 E

sin* 6

&

% cosec’0de

s

t=0

0de
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A. cosx+xsinx
B. xsinx
C.xcosx

D.sinx+xcosx

f(x)=| esinads
Using integration by parts, we get

f(x)=1], sintdt- | {[%r) [ sin tdt}dr
=[#(-cost) | —_[:(—cost)dt

=[-tcost+sint],

= —XCOS X +sin X

= f'(x)=—[ {x(~sinx)} +cosx |+ cosx
= XSin X —COS X +COS X

=Xxsinx
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:

i

3 4
j 2 cos” xdx
0

w

[:Ecoszxcbc (1)

= f:Ecos{%—x]dx (j;f(x)dx:j:f(anx)dx]

=N i;isirlzmzl’x w«(2)
Adding (1) and (2), we get

21 = E (sin2 x +cos’ x)dx

:.»21:]51.(1):

Question 2:

i

3| E

Sll‘l X

dx
Jsin x ++/cos x

b |7

Sll‘l X

dx
'[ ‘\j'Sll'l’C‘f"\}COS\.’
L B J’ sin x —dx ..(1)
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&

=I=] =J’E
e

::>I=J.§ S ..(2)
¢ Jeosx ++/sinx

Adding (1) and (2), we get

9 = J VSIHX'f"\,J'COSJC

\/smx +~./cosx

U:f(x)dx = Ef(a—x)dx)

= 2] = L?l.dx
:>:z,r=[x]§E

:>2I=£
2

:>.f=E
4

Question 3:

3
T gin?
5 sin xdx dx
( 3 3

) e
sin? x+cos? x

3
X sin? xdx
Iz‘[o-—dr (1)

3 3
Let sin? x+cos? x

1= il (177 =1 ()

9 3 3
sin? [ﬂ —x]+<:os2 [ﬂr —x)
2 2

3
I 2
cos? xdx
=
=7=[2— il 50(3)
cos? x+sin? x

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

= sin? x +cos? x

2 oot
a = =
in2 pA

sin? x +cos? x

dx

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

=2/=2=7-2
2 4

Question 4:

dx

;
J-% cos” xdx
0 gin’ x+cos’ x

Consider,

4 5
cos’ xdx
= -’ﬁdx (1)
0 sin’ X+COs™ x

e § ;os’[z-qu; N (j:f(x)=j:f(a-x)ax)
S [E—XJ-!-COS‘ [E_X]

T L A

= sin” x

=>[=|?————dx ..(2)
0 ¢cos” x+s8In” x

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

o sin® x+cos’ x
=21 :L}de: 21 =[x]2

=2/="=7=2
2 4

Question 5:

ji‘x+2|dx

Let Iz‘l.;5|x+2|cix

As, (x+2)<0 op [-5.72] ang (x+2)20p [-2.5]

Get More Learning Materials Here : & m @) www.studentbro.in


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

J' | +2|dx = j

3 =2 2 5
I=—| 2 sox| +|Z 42«
2 -5 2 -2

2 ok

25 25

25 25

=-2+4+——10+—+10 2+4
2 2

=29
Question 6:

jj|x_s|dx

Solution:

b
Consider, ZI Ix—S‘ dx

As (x 5)<00n [2 5] and(

I= j —(x~ s}dx+j(x 5)d

2 ’ 2 B
|2 sy | +|Z —sx
2 L 2 s

(x+2) a’r+_[ (x+2)dx

[r)=F s+ ] r(0)

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

=—|2-4-22410 |+| =+10-2+4
i 2 g

5)20 on [5,8]

([ =] @+ 1)

:—{2—25—25 2+10} [32 40—%+25} 9

Question 7:

I;x(l —x)" dx

Solution:

L= j]x(] —x)" dx

Consider, 0
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S | =L1(l—x)(1_(1_x))n .
- [0y de= (-

[T (] e e
E[L_L}
n+l n+2
_ (n+2)—(n+1)
(n+1)(n+2)
1
~(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)

T
tan ——tan x

== [ log{l+—4—Lar [tan(aw):m“;mi)
1+tangtan:c 1+ tana tan
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:

[

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

_4x2\2 24\/—_\/_ 8v2

3 5

:40\/_—24\/__16\5

15 15

Question 10:

J'E(Z log sin x —logsin 2x) dx

Consider, 1=]’f(zlogsinx—1ogsin2x)dx
!:E(Zlogsinx— log(2sin xcos x})dx
f=f—’(2logsinx—logsinx—logcosx—Iog2)dx
=:J'= f logsin x—logcosx —log2} ...(I)
Since, (L j’(x)dx:L fla-z) dx)

=%J = L%{]ogcosx—logsin x—logZ}dx (2)
Adding (1) and (2), we get
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21 = [*(~log2—-log2)dx

= 2/ =-2log 2]';?1.4.&

Question 11:

m
J‘_%T sin’ xdx

2

I= I_EH sin’ xdx
Let 2

i = 2 = 2 =
As sin’ (-x) = (Sm(_x)) =(-sinx)" =sin’x , therefore sin® xis an even function.

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

= 2j25m xdx =22 ﬂdx

= Lz (1—cos2x)dx = {x - sm22x:|2

0

_|z 12@ _{O_Siﬁ(_@_}

2 2 2
_m sinw

2 2
..

2
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Question 12:

J‘ﬂ xdx
0 1+sinx
= xdx
Let '~ 0 1+sinx -4)
) (i as)a)
s ¢ l+Sin(JI—x)dx jﬂ f(x)dx—J.Of(a x)dx

J-(rr x) (2)
Ul+mnx

Adding (1) and (2), we get

20 = ——dx+ - T
O 1+sinx ®1+sinx
=2/=[—L
O 1+sinx
Multiplying and Dividig by (1-sin x)
n 1-si
:>2[:7£J ( smx)‘ x
* (1+sinx)(1-sinx)
=7 ,[ ] — smxr
0 cos’ x

=27 = ?rjn {sec“ X —tan xsecx} dx
—=2]=nx [[lan x]': —[secx]z }

=2/=x [(tan (7)- tan(O)) —(sec(:ﬂr}—sec(o))]
=28 =rx[2]

=I=x

Question 13:

m
J‘_{T sin’ xdx
3

I=|2sin" xdx ...(1)
Let IT

i X 7 ¥ i
As sin (=x) =(5m(‘x)) =(‘51“x)? = ‘Sme, thus sin® x 1s an odd function.
P LY ) fa fiv\dv=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

x Sin(a—xj—cos[%—x} ; .
= :Lz > - = dx (L f(x)dxzjﬂ f(a—x)a'x
1+sm[5—x]cos[z—x] )

Z cosx—sinx
> [=|?—dx (2)
0 1+sinxcosx

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

0 T+sinxcosx

Get More Learning Materials Here : i m @) www.studentbro.in


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:

j; log (1+cos.x )dx

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

% sin(:n:-x)=sinx

We know that,
[ 7 (x)ae =2 f(x)c 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)

We know that, (j;‘(x) o= -[ﬂl fla _x)dx)

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

2IJ\/_+E

:>2!=Jﬂ].dx

=2 = [x]n'

=2l=a

a
===
2
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Question 18:
4

_[ \x—1|dx
1]

4

“x—1|dx

4]

Since,
(x-1)<Owhen0<x<land(x-1)20 when 1< x<4

1= |e~1dv+ ] [x-1dc
I 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
£(x)=f(a-x)and g(x)=(a-x)=4

Let
1= f(x)g(x)dx ..(1)
:>Lf (a—x)g(a—x)dx

(j:f(x)d‘c = I:f(a—x) aﬁc)

=5 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

=30={ flz [g(x)+g(a—x)=4]
= 1=2[ f(x)dx

)><4afx

J: f(x)g(x)dx= zjnﬂ flapde g f

and

(J-:f(x]dx: I:f(x)dx+ff(x)d_x

g

are defined as
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Question 20:

J.Eﬁ(x3+xcosx+tan5x+l)dx .
The value of " is
A.0

B.2
C.nm
D.1

T
J.f,( (xJ +xcos x + tan® x+l)dx
Consider, "

T T T T
= [ = ‘[2?: x:‘dx+_|.2xJn‘.:v:)s.)cabc+Jl%r tan® xdx+j2xl.dx
D) T g F]

For / (x) an even function, then .L;f (x)a’x: 2.[{: f (x]dx

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

n
f:0+0+0+2j”21.dx

=2[;
2
T2

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

J-%[ 44+ 3sinx ]d.r
The value of *° \4+3cosx ) is

A2

oSaw
S N %

Z(4+3sinx
- (A g
Let 4+3cosx
4+3sin[ﬂ —x]
2

- ) (I;f(x)cix=j:f(a—x)dx)

O]

4+3003(

.(2)

D]:‘[zlog(4+3093x]
9 4+3sinx

Adding (1) and (2), we get
21=F log[4+35mxj+log 4+3c93x] iy
0 4+3cosx 4+3sinx

Z(4+3sinx 4+3cosx}d
:>2!=.f2 X , 2
0 4+3cosx 4+3sinx

=21 =L% log 1dx
=21 =L§0dx

=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
-3 x(l—xz) x(1—x)(1+x)
L A4, 8, ¢

Let x(l—x)(1+x) x (1—x)+(1+x)
:>l:A(l—x3)+Bx(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
__ r. k 7
x(I-x)(1+x) x 2(1-x) 2(1+x)

1 1 1 1 1 1
:*:me=I;dx+51mdx—zj_ﬂ(l+x)'x

=log|x] —%log (1-x)| —%log‘(l +x)|

=log|x| - log ('l—x)']'i ~log|(1 +x);' =log LC

1 1

(l - x)5 (1 4 x)5

1

( xz \2 Y
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Question 2:
1
Vxt+a+x+b

Solution:

1 1 Jx4+a—+x+b

= e
Jx+a+x+b Ax+a+x+b Ix+a—x+b

_(x+a)-(x+b)_ a—b

1 |
o [ =L [(Va R

_(a—b) 3

Question 3:

1 X
R {Hmt: x= E}
xax—x’ t

Solution:

el A
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Question 4:
1
3
S (x“ + 1)4
Solution:
1
3
x* (x“ + 1)4
Multiplying and dividing by x7, we get

3
x x (2t +1)

Le

Lis-Ldeas idx:—ﬁ

X X %

= L( L] dx-——j{lﬂ) i
5 4

(x +1

i=N
I | — H;.|'—‘
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Question 5:

L o ]
— Hint: — Y T putx=¢
x2% +x3 x%+x? x3£l+x5J
Solution:
1 1

Let x=¢* = dx=6dt
1 61>
] —dt

Tt

o x°

t3

<l

Adding and Substracting 1 in Numerator

3 —a
=6jt +1=1 .
1+t

[ L
- 1+t 1+t

Using @’ +5° =(a+b)(a’ +b” - ab)

(1+0)(F+1 =1xt)
=6J{ 1+1 1+:}’df

! 1 ! 1
=2x?=3x3+6x° —610g(1+x5J+C

1 1 1
= 23/x = 3x7 +6x5 —610g{1+x3]+€
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Question 6:
5x
(x+1)(x2+9)

5x A Bx+C

= + wssliL)

Consider, ("‘”"'1)(3"2 +9) (1) (xz +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

x+9
5x -1 2 9

(x+1)(x*+9)  2(x+1) ’ (x* +9)

J(x+l)3(22+9) _J‘{B(;-IFI)JFZ((J;;LEL)%I

=—%log|x+l‘+%j.x2—igdx+% ﬁdx=~%log|x+l[+& xf—igdx%jﬁdx
=—%log|x+l‘+iloglx2+9‘+%%tan']§+(f
=—%log1x+l\+£log(f+9)+%Lan‘]§+(}
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Question 7:

sinx
sin(x—a)
sinx
sin(x—a)
Put, x—a=t=dx=dt
J- .smx doe sm(i+a) '
sin(x—a) sin?

Sinfcosa-+cos7sina )
:I : di :J(cosa+cotxsm a)d
sint

=tcosa+sinaloglsint|+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 e4|ng.r

e3log.\' _ elleg.\‘

Solution:

eilogx _ e.uogx otlosx (elagx 2 1)

ei]ogx _ellogx - eﬁlngx (elogx s 1)
— eZIogx
:e|ogx2
=
Slogx _ ,4logx 3

dn{f¢=%+c

(€
i _[ eSlogx - ezlog.\'

Question 9:

COS X

V4 —sin® x

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

k= J(zfd t—(z)z
—sin'[%J+C
=sin_'[8[2x]+c

=—+C
2

Get More Learning Materials Here : &

x>

@g www.studentbro.in


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 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 8

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 { sin(a—b) ]
sin(a —b)| cos(x+a)cos(x+b)

1 -Sill[(x+a)—(.¥+b):|]

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

- sin(a—b

S

_ 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)
=ﬁ[tall(x+a)—tan(x+b)]

jcos(x+a)lcos(x +b)dx - sjn(; —b) J.[tml(x +a)—tan(x +b):|dx

|
~ (ab) [“108 |cos(x+a)|+log cos(x +b)|:| +C
L 4 ‘cos(x+b)‘

= ¢
sin{a—b) Og‘cos(x +a.)|+

Question 12:

1—x

3
X

J1—x*

Put, x* =t = 4x’dx = dt
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Question 13:

(1+e“§(2+€"')

ex

(1+e“')(2+€"')

Put ¢' =t= e*dx=dt

e’ 3 dt

e
N
_J-|:(t+ ) (r+2)}j

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

t+1

- {4
[+2

=log

1+¢”
2+¢°

=log

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

) 1 _Ax+B o Cx+D

N (x2 +])(x2 +4) (x2 +l) (Jc2 +4)

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

= 1=Ax’ +4Ax+ Bx* +4B+Cx’ +Cx+ Dx* + D

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

B+D=0

44+C=0

4B+ D =1
On solving these equations, we get
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S W= O

1

3
From equation (1), we get

1 1 1

S 0O W A
Il

(x2+1)(x2+4) 3(x*+1) 3(x*+4)
1

J(x2 % I)(Jc2 +4)

37 x"+1 37 x" +4

1 . 11 -
=—tan x——.—tan" —+C
3 32 2

| 1
=—fan~' ¥ ——tan ' 24O
3 6 2

Question 15:

3 S 3
cos’ xelogﬂm X

logsin x
e

cos’ x =cos’ xxsin x

Let cosx=7= —sinxdx =dt

= J‘cos3 xe' ¥ gy = Icos3 xsin xdx

- —Iﬁdx

Question 16:

T _l
e?tlo,,x (x" +l)

3
-1 5 -1 X
v (x4 _x 1) =" (x" ¥ 1) =

(x4+1)

Let x* +1=¢t=4x’dx=dt
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X3

= J.e“‘)g"' {Jrc4 +l)_ldx = mﬂ‘x
_igd
44

:%logkhc
1 ™~
= Zlog|x4 +1|+c

= %log(x‘ +1)+ &

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

Solution:

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

= [ /' (ax+b)[ f (ax+b)] dx= éjr"d;

_ 1[;:»: } L (s o

_E n+l1 a(n+])

Question 18:
1

\/sinj xsin(x+o)

Solution:
1 |

\/sin‘q.xsin(xntos) - \/sin?‘x(sinxcosa +COS xsino:)
|

\/sirlq XCOS +Sin’ X Cos XSin«

| cosec’x

sin’ xvcosa + cotxsina  Jeosa +cotxsina

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

x>
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1 cosecx
I dx = J. .
\/sins xsin (x+0:) Jeosa + cot xsina

dx
S A

Csina? A1

- [2\/;]+C

sin o

= [2Jcosoc+cotxsincx]+(_.‘

Sin

-2 cosxsina .,
=— cosa+———+C

sin o sin x

—2  [sinxcosa +cosxsina -2 [sin(x+a)
i - +(C = - - +C
sin o sin x sina sin x

Question 19:

sin™' Vx —cos ™ Vx

2 -1 -1 [.°
Sin X +COS X

xe[O,l]

Solution:

- _ 1
;S Vx —cos \/;dx

Let sin” Vx +cos™ \/;

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

[g—cos_‘ \G] —cos'x

T

2
:%j[%—ZCos‘l \/;]dx

=3.£ ]‘a{x—i cos ' \/xdx
T 2 T

dx

:>!:J'

- 4 1

=% H.[COS Jxdx (1)
Let & =Icos'] Vxdx

Also, let Vx =t= dx =21t
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=l QIcos‘lr.rdr

—2[003_”——_‘.“

=f*cos 't +j—dt

-

_ — 12 —]
=tzcos't—j

1
=12cos Mt — |N1—FPdi+ | ———dlt
=t*cos™ r—%\/l—rz —%sin" t4sin” ¢t

|

=Izcos_'f—l 1- +—sin'¢
2 2

From equation (1), we get

I = x—i[f cos™ J.'—i 1-¢° +lsin_' r}
T 2 2

=x“i{x‘305h] x—£\/ﬂ+ sm'\/_}

T

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

T

=x—2x+ 4—xsin‘1 \/;+£w.fx—x3 —zsin'l Jx
—X+—= [(Zx—])sm ]\/_:|+—v‘x L
=2—(@sin'\f}+—\m—xz—x+c

T

b

Question 20:

1-/x
1+/x

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

I =
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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
., 0 ., 0
= —ZIsml —d0+ 4_.‘s1n2 —d0
__2’[[1 c0s29}19 4J-1 cos@h9
_ 5 QistQ 4 Qisan o
2 2

2 4
sin 20

=0+ +20 - 28in@+C

sin 20

=0+ +28in0@+

—6+ —29’”‘20039 ~2sin6+C

:9+m.0039—2 1—cos*@ +C
:cos’lx/;Jrﬂ.\/;—ZﬂJrC
:—2m+cos’1\/}+m+(?

— 21— xtcos x s x—xt 4 C
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Question 21:

2+sin2x

1+cos2x

24sin2x ) .
(I+0032x}
2+2sinxcosx ) .

2cos’ x }e

l1+sinxcosx ) .
cos’ x

ot f(x)ztanxﬁf'(x)zseczx

I x)+f(
=e f(x)+C’

=e' tanx+(

T U TR

.

Question 22:

o Farkl
(x+1) (x+2)

% +x+1 A ; B ) C
Let (x+l)2(x+2)_(x+1) I(Jc+1)2 (x+2) (1)

= x’+x+1=A(x+1)(x+2)+ 15’(.3c+2)+C(x2 +2x+1)

= & +x+1=A(x* +3x+2)+ B(x+2)+ C(x* +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

24+2B+C=1
On solving these equations, we get

A==2
B=1

Cc=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

1

2
JEE e o Ldeea[ s [
(x+1) (x+2) x+1 (x+2) (x+1)
:—210g\x+'1‘+310g|x+2‘—(x11)+(3

Question 23:

tan_l F_x
1+x

Solution:

I=tan™ 1_—xdx
1+ x

Let x =cos = dx=—sin0d0

/ =Itan'] l-cos@

(—sin0)do

1+ cosé

2 5in0do = —j tan ! tan%sin&d@

1 , 1
= _5I9.5m 0do = —5[9.(—0059)~I1 .(—cos&)d@}
= —%[—-9 cosB +sin6 |
= l6‘ cosf —lsinﬂ
2 2

| 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[Iog(x':“) 21°gx] m[log(x +1)—10gx]

X X

x2+1{ {XEHH
=———|log| —
X X

ml (1+ I)

)

X%+ 1

2

:ir %

——t:> dx dt

I j F log[u_j

= dafﬁlog:dr = —3_[32 log tdt
Using integration by parts, we get

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

1 Hﬁ ol V) o
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Question 25:
I: e“'( 1 —mux]dx
> l—cosx

Solution:

sin x
fi=
I [I—cosx]

. X X
1-2sin—cos—

, X
= —Ccot—
Let / (JC) e 2

2 X 1 5 X
= X)=- cosec” — |=—cosec” —
/() [ ® 2) 2 2

= [ (e
“[er (e

_ LT
=— e"cot—}

w
2

i . T T
=—| e xcot——e- xcot—
2 4

=— e”x0—83><1:|

Question 26:

F Sin X COS X

4 .
0 cos* x+sint x

dx

Solution:
Sin xCcos x

T
I=[s 220N o
Let 0 cos* x+sin’ x
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(sinxcosx)

Fd
e j;{ cos’ x i
0 (cos‘1 x+sin* x)

cos’ x
‘:—tanxseczx
:Iz] T

0 J]+tan x

Put, tan’ x =¢ = 2tan xsec’ xdx = dt

s
x=—,t=1
When x=0,=0and when 4
) _1 Ldt i
ke e —[t ],
= ~1 . -1
—z[tan | —tan 0]
_l=
2|4
-
8
Question 27:
T 2
J-3 7cos x‘ g
0 cos” x+4sin” x
z cos’ x
2 dx

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

=J]=2 dx

0 coszx+4(1—0052 x)
==[—T 4

0 cos x+4—4cos x

I LA, S 2
Lo ey,

370 4-3¢cos“x
:>1=—_l 54—3003':;'—4dx

39 4-3cos x

s [ [T 2 2
B (i . S P S B

370 4-3¢cos"x 370 4—-3¢cos” x

—].&% 1¢% 4sec® x
=1=—|2ldx+—|?2 St',c X dx

3 J0 390 4sec” x—3
RO PR

3 370 4(1+tan x)—3

n 2

e Bl [a ST X (1)

6 370 l+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 T
I=—‘—+— —_— ] ————
6 312 3 6 6
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Question 28:

sinx+cosx

dx

% sinx +cosx [
; Wsin2x
I smx+cos;r
Consider, Jsin2x
e J_ sin x+ cosx _I%

J—(—sin2x)

m .
= SINX+COSX
:;»f—j dx

\/I (bm X - cosx)

Let (smx—cosx) =t :(smx+cosx)dx =dt

1-3

- = \/—(—l+l—25incosx)

X=—,l=| —— X=—,l=| ——
When 6 2 and when 3 2

3=l

13

== J’wﬁz_l dt

TNy
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];_ _

=2sin™' (E]
2
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Question 29:

r dx
o 1+ x—Jx

;zj'L
Consider, o T+x—x

i ()
(J1+—x f) (\/H—x+~/_)
()
¢ l+x—x
zf(:mdt+f:&dr

_ [%(1 +x)§1 +E(x)§ l

- %{(2)3 -1} =0

Question 30:

,ﬁ Sin x + cos x
: x
0 9+16s8in2x

% sinx+cosx

Consider, 99 9+16sin2x

Put, sinx—cosxzt=>(cosx+sinx)dx=a’t

T
_—’[:0
When *=0,2=—1 and when ~_ 4
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4 '2 -
= (sinx—cos x) =1’
= sin® x+cos’ x—2sinxcosx =¢>
= 1-sin2x=1°

= sin2x=1-¢*

0 di
IZI--'9+16(1-:2)

dt

125-16¢° J() (4;)2

I 9+16 161°
-1,

i 1 |s+a]
4l 2(5) "ls-4|
1 1]
=—/|log(1)—log |~
40[°g() 0g9‘_
1

=—1log9

a0 >
Question 31:

i1
an sin 2x tan ™' (sin x )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:2Lrtan"(t)dt sl

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

2

Consider
{

L2
t*tan' ¢ el g |
= ——_[ dt
2 ]+r2
ttan”'t I
= ——j dr +
2 12
ftan't 1 1.
- ——l+—tan f
2 2 3
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From equation (1), we get

2 - !
:>2_[|t.tan"rdr=2 = t—i+ltan"t
0 2 2. 2 i
{E_Hﬁ]:h
4 4| 2

Question 32:

j xtan X
0

secx+tan x

I xtanx 1 (])
Let Yo secx+tanx

{ (7 —x)tan (7 - x)

0 | sec(m —x)+tan(x —x)

T x)tanx
== J{ (sccx+tanx)}dx
=>[:Jx (7 —x)tanx

d i (2
¢ (secx+tanx) x ()
Adding (1) and (2), we get

=

([} £ () = jﬂ"f(a—x)dx)
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sin x
rtanx T COS X

2] = T EERE g = ———dx
0 secx+tanx | +smr
COSX COSX
22]=?£J. smx+1-— li
O JT+smx
:.>2f=?rr1.dx~7: rr#_d}c
0 o I+smnx
l—sinx
=2l = FTI l.dx— rrj ( ) ¢
1+<;11'1x)(1—smx)
71l—sinx
=2l=x|x| —-x dx
[ ]° 0 cos’x

=2l=r’ —:::I; (scc2 x—tan xsccx)dx

=2l =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:

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

Consider, 1= FD"C a ]!+ ‘x a 2‘ o [x a 3‘}1’(

= 1= [ [e=1dc+ [ o+ 2+ [ e+ i

1211+12+]3 “_(1)
4 i 4
Where, | = [ -1, 1, = [ |v+2dx and I, = [ |x+3fdx
4
I, :.L ‘x—l dx
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(x=1)>0 for 1<x<4

wh=[(x-1)a

2 4
=3 =[x——x}
2 1

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

L= -2k

| O

«{2)

x—220 for 2<x<4andx-2<0 for 1<x<2

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

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

1= [ (3=t [ (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

=L =[6~4]+B]=% ..(4)

From equations (1), (2), (3) and (4), we get

9 5§ § 19
—t ===
2 22 2

Question 34:
j:t dx 2 2
|

—_—  =Z4log=
x(x+1) i

3 dx
Consider, Lt (x+1)
1 A C
=44

_ v S 1Y = .2 g
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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
B=1
R R T B
“xz(x+'l)_?+x2+(x+'l)

=>I= I{ (r+1)}d = ]ogx——+l0g,(x+])}

o x_ﬂ]_i e [i 1 [z]+1
B C Y B ¢

:10g4~10g3*]0g2+%

:log2—10g3+§

=lo [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= xLI e dx - UI {[%(x)] Ie"'dt}dx
= |:xeJr :l:. - _Ll e"dx
=[x ][],

=e—e+l
=1
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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]l? cos' (=x)=—-x" cos* x=—f(x)

5 (x ) is an odd function.

We know that if / (%) is an odd function, then I uu'f (¥)dx=0
= IL x'"" cos* xdx =0
Hence proved.

Question 37:

F sin’ xdx = E
0 3

. —feant
Consider, T .[o ST S0
T
I= J‘u? sin’ x.sin xdx
3
= L? (I —cos’ x)sin xdx

bl T
- J‘”? sin xdx — _[02 cos’ x.sin xdx

T
:r( 3.1
:[—cosx]g +[CO§ XT

0

1 I 2
T i .
+3[ | 33

Hence proved.
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Question 38:

J.EZtanj 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'[“ sec’ xtan xdx — 2_( 4 tan xdx
{ 0

2 z L
:2[%”; x} +2[logcosx]s =1+ 2[1080‘)9%40%0050}

0

1
=l+2[10g——log1 =l-log2-logl=1-log2
V2 }

Hence proved.

Question 39:

.[|Sin"' xdx=£—1
0 2

1 . 1
Let Lsm” xdx

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

1 1 1

[}_Jﬂ fl_x,z 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=17=0
I dt

/ =[xsin_] x]iﬂ +%J.U &
:[xs,in‘1 x}i}+%[2\/?:|?
=sin”’ (])+[—\ﬁ]

T
==
2
Hence proved.
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Question 40:

1 2-3x
e ..
Evaluate ju as a limit of a sum.

We know that,
jf(x)azx (b—a)lim— [f(a)+j(a+h)+ A+ f(a+(n-1)h)]

b—a

h=
Where, n

Here, a =0,b=1and j'(x):e

2-3x

:>h—1 0.1
n H
.'..f:el‘“dx:(l—o)liml[f() F(04 1) +f(0+(nf1)h)]
n—>0 g
:1im1_62+62"3x+...+ _hm [ +e"9h+...+e_3(”_”h”
G /I n-w g

3] sy [ 2

—82(63—1)lim(—1} L :e(e 7)1im 1
3 en—1 3 e

—82(6_3—1)

-2

—e' 1 e

Question 41:

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

I= f
Consider, e +e e +1

Put, ¢ =t = e¢"dx=dr

Izjlf;

=tan 't+C
=tan”’ (ex)«l- ¢

Thus, the correct option is A.

Question 42:

_dx

,[ cos2x
(sinx+cosx)' is

A‘ _71_'_6'

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

(4 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(oosx+sinx)(cosx—sin x)dx _j-cosx—smx

(sinx+cosx)’

Let cosx+sinx=t ﬁ(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-:f(b +x )dx
. b;a j:f(x)afx
D. a;b _‘.:f(x)dx
b
Consider, ]:L xf(x)dx (1)

= E(a +b—x) f(a+b—x)x (jff(x)dx = J.jf(a+ b- x)dx)

:>[=j:(a+b~x)f(x]dx

= 1+1=(a+b)[ f(x)dx
= 2F = (a+b]_[:f(x) dx

SYE (%}jh/ (x)elx

Thus, the correct option is D.

Question 44:

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

o
SNk

I:IItan"[ - 2}dx
Consider, 4 lx—x

o x—(]—.x)
:I—Ltan (m}k
=g I tan”' x—tan' (1- x)]dx seef1)

:>I+J-|:tan (1-x)—tan™ (1- ]+x)]dx
[

>I= J-tan lx tanx]dx
= 1= [tan™ (1-x) - tan™ (x) Jix (2)

Adding (1) and (2), we get
= 2] = E(tan" x—tan™' (1—x)—tan™" (1—x)—tan™' x}dx
=21=0

=1=0
Thus, the correct option is B.

Get More Learning Materials Here : & m @\ www.studentbro.in


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

	Button1: 
	Button2: 


