cuemath

THE MATH EXPERT

o
Get better at Math.

Get better at
everything. <

Come experience the Cuemath

methodology and ensure your child
stays ahead at math this summer.

t S

Adaptive ‘ Interactive Visual ‘ Personalized
Platform Simulations Attention

- For Grades 1-10 ~

LIVE online classes
by trained and
certified experts.

Get the Cuemath advantage

Book a FREE trial class



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

cuemath

THE MATH EXPERT

NCERT Solutions Class 12 Maths Chapter 7

Integrals

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

sin 2x .

Solution:

= i(ccus 2x) =-2sin2x
dx
=sin2x= —lﬁ—(cos 2x)
2 dx
:>sin2x=£[——lc_:052x)
dx\ 2

. . . . —lcos 2%
Thus, the anti-derivative of sin 2xis 2

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

cos3x.

Solution:
= i(s.in 3x)=3cos3x
dx
= c0s3x =l~d—(sin 3x)
3dx
= ¢083x =£{l sin 3x]
dx\ 3
|
—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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4

Solution:
= i(e:”) = 2™
dx
X 1 d X
:>€2 =5-Cg(€2 )
l 2x

:>62x :i[_];elt]
dx\ 2

Thus, the anti-derivative of e** is 2

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

(ax+b)"

Solution:

%(ax+b)3 =3a(ax+bY
=5 (d+BY —La%(mb)‘

L

2 bY
Thus, the anti-derivative (ax+8) ofis 34 )

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

sin 2x —4¢™

Solution:

i[—lccfs 2x —ie”] =sin2x —4¢e™*
dx\ 2 3

——c052x ——e“]
Thus, the anti-derivative of sin2x —4¢™ is [ 2 3

Find the following integrals in Exercises 6 to 20:

Question 6:
[(4e™ +1)ax
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Solution:

[(4e™ +1)dx =4[ dx+ [1ax
=4[§]+ x+C
=%e3” +x+C

Question 7:

[+ [1—%}&

Solution:

Jx (1——] I o=t l)dx
=_[x2dx—j1 dx
=%3-x+c

Question 8:

J.(::;'Jc2 +bx+c)dx

Solution:

_[(.‘:a::c2 +bx+c)ab¢ =a_[x2a5t +bjxa5c+c_[ldx

3 2
=a & +b e +ex+C
3 2

MJ 2

X
—+——+e+C
1 2

Question 9:
J'(.’Zx2 +e ] dx
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Solution:
I(sz +e" ) dx = ZIxzdx +Je’d‘c

3
=2[-:'£ J+e"+C
3

=§x3+e” +C

Question 10:
2
1
Jx ——} dx
[
Solution:

(- =flri-2)

=_[xdx+f%dx—2jldr

1
=%+log|x|—2x+€

Question 11:

Jx3+5x2—4 ,

x2

Solution:
J#ﬂix = J'(x+5— 4x7 )

:jxdx+5j1dx—4jx‘2dx

2 -1
=2 +5x-4| Z_|+C
2 -1

2
X

=—+5x+i+C
2 x

Question 12:

Jx3+3x+4 /

Jx
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Solution:
5 1

3 1 2l
_[x +3x+4 I{xz +3x% +4x 2}1:
3 1
<) o)
+C

[SRES]

L +
Ty T
2 2 2
2 1 3 1
=5¥ x2+2x2 +8x2+C
2 3902
=Zx3+2x +8J/x+C
Question 13:
st—x2+x—ll
x-1
Solution:

Jx —x g ]E J-|:(x +])(x 1)

x—1 x=1
=I(x2+l)dx
= [+ [1dx
=x?3+x+C

Question 14:
[(1-xcs
Solution:
J(l~x]ﬁdx=][\/3_chx%}5x
1 3
= [x?dx—[x"dx
3 3
g
2 3
%x%—%x%+c
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Question 15:

[ (3% +2x +3)dx

Solution:

[V (35 + 254 3 )dx = j[sx% +2x%+3x%de

5 3 L
=3J'x2dx+ 2jx2dx+3jx3dx
7 5 3
x? x? x?
=3 ? +2 ? +3 T +C

2 2
7 5 3
=Ex5 +£x2 +2x*+C
7 5

o |

Question 16:

j(Zx—Bcosx+e‘)dx

Solution:
J(Zx—3cosx+ e‘)dx = 2_[xdx—3jcosxdx+_fexdx

¥4
=%—3(sinx)+e*+€

=x? =3sinx+e* +C

Question 17:

I(sz—Ssinx-i-S\/J_r)dx

Solution:
j{2x2 —3sin x+5\/;)dx = 2jx2dx—3.[sinxdx+ SIx%dx

3
: 3
=2%—3(—cosx)+5 ¥ lsc

3

2

3

=£.7c3 +3cosx+ EJcE 40
3 3
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Question 18:
[secax(secx + tan x)dx

Solution:

secx(secx+tan x Jdx = | (sec’ x +sec xtan x
[ seex( = [ ( Jax

= jsec’ m’x+§secxtan xdx
=tanx+secx+C
Question 19:
2
sec” x
[
cosSec x
Solution:
1
sec’ x T
] =] @
cosec’x
sin’ x
2
sin’ x
=J‘ Zdx
cos’ x
= J'tan2 xdx

= I(secz x—l)dx
= Isec’ xdx—Ildx

=tanx—-x+C
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Question 20:

JZ—3sinx i

cos’ x
Solution:
J-2 3sinx J-( 3sinx}k
cos’ x cos’x cos’x
=_"2sec xdx—S_[tanxsecxdx
=2tanx—3secx+C

Choose the correct answer in Exercises 21 and 22

Question 21:

() s

The anti-derivative of
1 1

(A) %x5+2x5+C
2
(B) gJrnglJr,z#—C
3 2
5 2 1
(C) §x2+2x2+C
3 1

(D) 3ealie
3 2

Solution:

(\KJ_C+%J =Ixédx+jx%dx

Thus, the correct option is C.
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Question 22:
=002
(4) x4+%_%

(B) x3+x]—4+%

(€) 54422

(D) ¥
Solution:

Given, %f(x)ﬂ‘xa _xi“

Anti-derivative of

Therefore,

Also,

" x* such thatf(z)zo, then/ (¥) is

s_3 _
4x —x—4—f(x)

= f(2)=0
=7 (2)= @) + s +C=0
2)
e Bl
:>C=—(16+-l—]
c=-12

8

a1 129
=rifi(a)== g

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?

Solution:
Put 1+x* =¢
Therefore, 2xdx = dt

_[ 2x —dx = _f —dt =loglt|+C

1+
=log |1 +x [ +C
= 10g(1+x2)+ C
Question 2:
(log x)2
X
Solution:
put log|y =
Therefore X a’x dt
I
jloshd) "" - [
3
=%+C
3
_(logll) .
3
Question 3:
_
x+xlogx
Solution:

1 1
x+xlogx x(1+logx)

Put 1 +logx=¢
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1
—dx=dt
Therefore, x

1 |

=log|l +logx| +C

Question 4:

sin xsin(cos x)

Solution:
Put cosx=t¢

Therefore, —sin xdx = dt

Jsin xsin(cosx)dx = —jsin tdt = —[~cost]+C
=cost+C
=cos(cosx)+C

Question 5:
Sin(ax - b)cos(ax+b)

Solution:

2sin(ax+b)cos(ax+5)
2

_sin2(ax+b)

- 2

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

Put Z(GI + b) ={
Therefore, 2adx = dt
Jsin2(ax+b) ljsintdf
— == | —
2 29 2a

= ﬁ[— cost]+C

=——10052(ax+b)+C

1

Question 6:
Jax+b
Solution:

Put ax+b=t¢
Therefore,
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= adx=dt
:dx:ldr
a b
, 1
! 1¢-= 1| £2
J(ax+b]2dx=zjt_2dt=; 5 [+¢

2

2 3
= E(ax +b)2 +C

Question 7:

xVx+2

Solution:
Put,x+2=t¢
SLde=dt

= [xx+2 = [(t-2)rdr

- j[:g - 2:]5}1:

= J'r%dr—z_[t%dr

2 2

12 12
—3—2 ‘E +C

2 2

2 43

2232_5,:2 +C

2 2

2

= g(x+ 2)% —%(x+2)% +C

Question 8:

xVJ1+2x7
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Solution:
Put, 14+2x%> =¢
Sodxdx = dt

:»fxxll +2xdx =I\/I;~dr

= %_[z%dt

+C

=
N|W|hrtalu

o0 22) +C
—E +J.')+

Question 9:

(4x+2)Vx® +x+1

Solution:

Put,x* +x+1=¢
o (2x+1)dv=ds

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

3
2 4, , 1
=2 5 +C=§(x +x+1)2 +C

2

Question 10:

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

Solution:

1

x=x i \{x(\/’;—l)

Put, (Vx—1)=1
N
"2\/;05‘ dt

1 2
ﬂfmdx—j?df
=210g‘t|+C
= 2logx - 1|+C

Question 11:
x

Jx+4

, x>0

Solution:
Put,x+4 =1

ud =t

X B M . 4
b e a1

N
2 2
1 1
=243 83 4C
3
y 1
=§rz(r—12)+C

=%(x+4)% (x+4-12)+C

:§\3x+4(x—8)+C
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Question 12:

1
(x3 —1)3 x
Solution:

Put,x’ —1=¢
~3xide=dt

:>_[ 2= 5al'x

:>_|'t3(r+1)

U | -
I
lqlmlq
+

Question 13:

xz

(2+3¢)
Solution:

Put, 2+43x° =¢
S 9xdx =dt

2

= [ ——di=

(2+3x")

~1|w %)
—
|~
+
|
S—
| g
= el
+
O

=[(¥ 1

_[[ﬁ +r3}ir

1 dt

97 (1)
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Question 14:
1

x>0
x(logx)

Solution:
Put, logx=t¢

g
X

i _pdi_
e iy

x(logx)"
_ (logx) 7

(1-m)

Question 15:
X
9—4x*

Solution:
Put,9-4x" =¢
. —8xdx = dt

—-1r1
:>I9-jx2‘b¢=?j?dt

=_?llog|r|+C

=%log'9—4x2‘+c

Question 16:

2x+3
e

Solution:
Put, 2x+3=¢
S 2dx=dt

=5 J-ez"”dx = %Ie’dr
=%(er)+c

1 o
2
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Question 17:
X

s

Solution:

Put, x* =¢

S 2xde = dt

=[S dv= ijidx = lje-fd:
27¢ 2

exz

Question 18:

em".\:

1+x*

Solution:
Put, tan ' x =¢
1

& dx = dt
1+x

2

:jfrxz dx=[e'dt

=e' +C

o
=™ 4 C

Question 19:
e -1

Pl |

Solution:
|

s |

Dividing Nr and Dr by e*, we get
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s |
& e —e”
e+l e te
>
Let e"+e " =t
(e —e)ax=dt
e’ —1 et —e™
»lant=leres
o
y
=10g1r|+C

Question 20:
ezx _ e-2x

82.1' + e—Zx

Solution:
Put, ¢ +e " =t
(Zezx = ] dx=dt

= 2(e2"—e_2")cbc= dt

er _e—2x dt
= dy=|—
-[ [ez" +e‘2‘J 2t

o K )

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 = J'[sec2 (2x-3)-1}dx
=%J‘(sec2 t)dt—jldx= %Iseczt‘dt—]lafx
=%tant—x+C

=%tan(2x—3)—.x+(:'

Question 22:
sec’ (7 m4x)

Solution:

Put, 7-4x=t

So—Adx=dt

‘[secz (7—4x)dx =_T1Isecz 1dt
-1

=—-/(tant)+C
(tano)+

=_?ltan[7—4x)+C

Question 23:

sin”' x

J1=x2

Solution:

Put, sin 'x=¢
1

J1-x2

sin™!
£ (sin" x)2

=—4+C=>——4C
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—3smxdx= dt

6cosx+4sinx 2t

244

=%log|z|+C

= %log|251nx+ 3cosx|+C

Question 25:
1

cos” x(1—tan x)’

Solution:

1 _ sec” x
cos’x(1-tanx)" (1-tanx)’
Let (1-tanx)=1¢
—sec” xdx = dt

sec’ x —dt
:’Ia-tanx)z G=[3
=— I tdt

=£+C
t

1
S ——
(1-tanx)
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cos \(;
Jx

Solution:
Let \/; =t

de:d{

2Vx
J‘COS X

"

=2sint+C
= 2sinJx+C

Question 27:

\/sin2x cos 2x

Solution:
Put, sin2x=t¢

So, 2cos2xdx=dt
= f Jsin 2x cos 2xdx = %J'\ﬁdr

Question 28:
cosx

V1+sinx

Solution:

Put, I+sinx=¢

cuemath
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dx = 2I costdt
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cLcosxdx = di
cos X dt
= _[ dx = I ——
Jt
1

J1+sinx
2
=%+C
2
=2Jt+C
=2Jl+4sinx+C

Question 29:
cot xlogsin x

Solution:
Let logsinx=¢

cos xdx = dt

—

sin x
. cot xdx = dt

= Icotxlog sin xdx = Irdt

2
=L ie
2

= %(logsin x) +C

Question 30:
sin x

l+cosx

Solution:

Put, 1+cosx=¢

..—sin xdx = dt

:>I sinx dx=I—£
l1+cosx t

=—loglt|+C

=—log[l+cosx|+C
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Question 31:
sinx
(1+cos x)2

Solution:
Put, 1+cosx=¢
.. —sinxdx = dt
j‘[ sin x : . dzt
(1+cosx) t
=—[¢ar
1

:—-l-—C
t

|

48
(l-f-cc:nsx)Jr

Question 32:
1

1+cosx
Solution:

LetI=I1+cosx
i 1 dx
cos X
1+—
sinx
_J- sin x o
SIN X+ COS X
_J- 2sinx

———dx

sin X +cos x

dx

_lj(smx+cos x)+(sin x - cos x)

2 (sinx+cosx)

smx Cos x
) e Frsee
SIN X + COS X

sin x—cos x
——(x)+—J Sin X +Cos x
Let sinx+cosx=1=>(cosx—sinx)dx=dt
.'.I—x+ J (dt)

Z 24

dx

x 1 x 1 )
—Eﬂalog|t|+(] wE—Eloglsmx+cosx|+C
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4

Question 33:
1
1—tanx

Solution:

Put, 1 9 I—tanx
- 1 P L

_sinx cosX—sinx
Cos X
_j 2¢cosx j«(cosx—smx +(cos x +sinx)
cosx—Smx (cosx— smx)
COS X +sinx 1 rcosx+sinx
——jldx _[7@54:—— S|
cosx—sinx 2 27cosx—sinx
Put, cosx—smx=t:’>(—smx—cosx)dx=dt
dar)y x 1
R ol L=~———lc>g:':,‘.e‘}~&~C'
2 2 f 2 2
1 :
=X _log|cosx—sinx|+C
2 2
Question 34:
Atan x
sin xcos x
Solution:
Letl= Y0 uan dr = [ WAERADRR. g
SiN X COS X SN X COS X X COS X
I Jtan x jsec xdx
tan x cos® x tanx

Lettan x = ¢ = sec” xdx = dt
dt
R o B
Iz
=/t+C
=2Jtanx +C

Question 35:
(1+logx)’

X
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Solution:
Put, | +logx =1
ldx =dt

X
(1+logx)" ,
s Ifdx_jrzdr

3
=t—+C
3

3
:gL(FL+C

Question 36:
(x + 1) (x +log x)2

X

Solution:

(x+1)(x+logx)2 _ (x;-l)(xﬂog)z = [1+ij(x+10gx)z

x
Put, (x+logx)=1

.'.[l+l)dr=d1
X
1 z
gz 1 dx = |dt
:I[ +x](x+ 0g X) I
t3

=—+C

3

1 3
:E(x+ logx) +C
Question 37:

x sin(tan‘l x")

1+x*

Solution:
Put, x* =¢
SAxdx=dt

:>Ix3 sin(tan"‘x“)dx lfsin(tan“

—]"f)dr sl 1)

148 T4
Let tan't=u

147
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1
dt = du
1+¢

From (1), we get
S sin(tan"1 x“)dx
J 1+x°

2

|
=Z_|-sm udu
1
=—(—cosu)+C
4
=—lcos(tan"t)+C
4
=_—]cos(tan"' x“)+C
4
Choose the correct answer in Exercises 38 and 39.

Question 38:
9+ x
J-IOx I010 logelﬂdx
x +10° equals
(4) 10"-x°+C (B) 10" +x°+C

(€) (10°=x"°) '+C (D) log(10"+x°)+C

Solution:
Put, x'* +10" =¢

- (105 +10° 10g¢10)dx=‘[%

10x” +10" log, 10 dt

j_[ 10 de = | —

x" +10x {
=logt+C

=log (10" +x")+C
Thus, the correct option is D.

Question 39:
_[ dx

Sfi.l'l2 X COSZ X equals

(A) tanx+cotx+C (B) tanx—cotx+C
(C) tanxcotx+C (D) tanx—cot2x+C

Solution:

dx

dx _[ 1

I=j e 2 2 = 2ol 2
Put, sin” xcos” x ¥ sin” xcos x
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ISII‘I x+005 X

sin® xcos” x
2
Sll'l COsS™ X
—_f dx+——; s—dx
SlI'l JCCOS X SIN” xCcos™ 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)

Solution:

1-cos2(2x+5) ~ 1-cos(4x+10)
2 - 2

i- cos(;x +10) "

sin® (2x+5) =

=>_fsin2 (2x+5)dx=_[

=%Ildr—%jcos[4x+10)dx

1 1[sin(4x+IO)J+C

=—X—-——
2 2 4

=l.x—lsin(4.x+10)+C
2 8

Question 2:
sin3xcos4x

Solution:

Using, sin Acos B = %{sin(A +B)+sin(A4- B)}

jsin 3xcosdxdx = %I{sin (3x + 4x) +sin (3x - 4x)} dx
1 ; :

= Ej{sm 7x+sin (—x)}dx

=%I{Sin 7x—sin x}dx

=lfsin 7 xdx —ljsin xdx
2 2

l[_ws.}xj—l(~c.:o:s‘.x)+C
2 7 2

—Ccos7Xx cosx
= + +C
14 2

Question 3:
€08 2x cos4x cos 6x
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Solution:

1
Using, cos Acos B —E{cos(A +B)+cos(4 —B)}

Icos 2x(cos4xcos 6x dx= J-cos Zx[ 5 {cos (4x+ 6x) +cos (4x ﬁx)}} dx

I{cos 2xcos 1 0x + cos 2x cos (—Zx)}dx

I{cos2xcosll)x+cos 2x} dx

I[ cos(2x+10x +;cos(2x 10x )} [l+0354xﬂafr

= Zj(cos]2x+cos 8x+1+cos4x)dx

1|sinl2x sin8x sin4x
== + +x+ +C
4] 12 8 4

Question 4:
sin’ (2x - 1)

Solution:
Put, = [sin’ (2x+1)

= Isin3 (2x+1)dx= Isin2 (2x+1)sin(2x+1)dx
= [(1~cos® (2x+1))sin(2x+1)dx

Let cos(2x+1)=1¢

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

= sin(2x+1)dx = _Tdt

|
1= = (1 r)d

=§{cos(zx+1)-W}

_ —cos(2x+1) + cos’ (2x+1) i
2 6
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Question 5:
sin® xcos’ x
Solution:
LetI= Isirf xcos’ xdx
= Icos3 xsin’ x sin xdx
= ICOS3 x(l —cos’ x)sinxdx

Let cosx=t¢
= —sin xdx = dt

:I:—ft"(l—tz)dt
I T P
= j(r £)dt = {4 6}+C
__{cos“x_cosﬁx}JrC_cossx_cos“x
- 4 6 6 4

+C

Question 6:
sin xsin 2xsin 3x

Solution:
; ; 1
Using, sin Asin B = E{cos(A —B)—cos(A+ B)}
J- sin xsin 2x sin 3xdx = j |:Sin x%{cos (2x —3x) —coSs (2x + 3x)}} dx
1 . .
= Ej.(sm Xcos (—x)—sm X COos Sx)dx

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

=1J‘8m2xdx—l sin x cos Sxdx
2 2 2
1| - 2 1 1 . 1.
_ | Zeosex ——j —s1n(x+5x)+—s1n(x—5x) dx
4 2 2412 2
_—cos2x 1 6 () e
= o —Zj(sm x+sm( x))
—cos2x 1| —cosbx cosdx
= - + +C
8 4 6 4
—cos2x 1| —cosbx cosdx
= = + +C
8 8 3 2
1 §) 4
=g{coz x  cos x—cos2x}+C
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Question 7:
sin4xsin8x

Solution:

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

Isin 4xsin8xdx = j{%cos(dlx - Sx) —%cos (4x +8x)}dx
= %I(cos(—4x)—00312x)aix

1
=Ej(cos4x—00312x]cbr

1 [sin4x_ silex]

2| 4 12

Question 8:
1—cosx
1+cosx
Solution:
.2 X

1—-cosx 2sm25 .5 X x

= 2sin’ = =1-cosx and 2cos’ = =1+cosx
l+cosx 5 2% 2 2

T

2

1+cosx
tan
= Z_xl|+C
1
2
=2tan§—x+C
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Question 9:
cosXx
1+cosx

Solution:

3I 3 zx
COS™ ——8In" —
COs X 2 2

2cos’ £
2

=i[l—tanzf]
2 2

o gl ;(l_mz fijd,‘
1+cosx 2 2

=x—tan=+C
2

Question 10:

sin® x

= cosx = cos’ = —sin> = and cos x=2cos’ =1
2 2 2
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Solution:

sin’ x =sin’ xsin’ x

_[l—coslx)[l—cos.’h:]
2 2

= i(l —Cos 2):)2

= —[1+c:cas2 2x—2cos Zx:[

1+[@J—2ws Zx}

|
T 1

1+l +lcos4x—2cos Zx}
20" 2

E+lc.|:)s4x—2c:.os2.7i:

2 .2

.'.jsin*‘xdx:lj[§+lcos4x—2cos2x]dr
4712 2

1 §x+l(sm4xj_2xsm2x C
41272 4 2

=£|:3x+ Sm4x~25in2x}+c
8 4

= 3—x—isin 2x+isin 4x+C
8 4 32

Question 11:

cos* 2x
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Solution:

cos* 2x = (cos2 2):)2

v

:%[”COSZ 4x+2c0s4x]|

1+ [@J + 2cos4x}

T

1 cos8x
1+—+
2

+2cos4x]

3 cos8x
+

-2

+2c¢0s 4x}

.'.ICOS4 2xdx = I[§+ cos8x % cosdx
8 8 2

3 .1, 1.
=—x+—sin8x+—sindx+C
8 64 ]

Question 12:

sin’ x

1+ cosx
Solution:

. X X %
-2 2sin—cos —

+COsX X
Fhtos 2(;0525

. X X
4sin® ~cos® =
- 2

X

2cos” =

2
T -
=2sin*=
2

=]l-cosx

Cposinfx
".[1+cosxd‘~‘—j(1 cos x)dx

=x—-sinx+C

J

) . X X x
[smx: 281N —COS—COS X =2coszz_1}
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Question 13:
Cos2x—cos2a

COSX—COS¢cX

Solution:
L 2x+ 20 . 2x 20
cos2x—cos2q 2SI m=—,
= — - [cosC—cosD:—Zsin
— . X . X—
COSX—COS X _9sin sin

sin (x+a)sin(x—a)

fxta) . (x«a
sin sin
[ 2 j [ 2 ]

[yl )

. X+ &
sin

2
X+t x—
=4cos cos
35
X+ x—« x+o
=2|cos + + COS
o T e[

= 2[cos(x)+ cosoc]

=2co8x+2c0osx

) J-cos 2x—cos 2o

COS X —COsS&X

Jsnf 57

_x;a]}

dx:J‘200sx+2cosc¢ dx

= 2[sinx+ xcoso:]JrC

Question 14:
COS X —sinx
1+sin2x

Solution:

COSX—Sinx cosx—sinx

1+sin2x (sinzx+cos2 x)+25inxcosx

CcOsSXx —Sinx

h (sinx+cos x)2

Let sinx+cosx=t¢
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».(cos x—sinx)dx = dt

COSX — sinx COSX—SIn X
== = j -ds
1+sin2x Smx-l» cos x)
ar
r?.
- j' dr
=—t14+C
1
=—+C
!
-1
=+ C
Sin x +cosx
Question 15:
tan’ 2xsec2x
Solution:
tan’ 2xsec 2x = tan” 2x tan 2xsec2x

= (s&:c2 2x—1)tan 2xsec2x
=sec” 2xtan 2xsec 2x —tan 2xsec 2x

jtan3 2xsec2xdx = J'sec2 2xtan 2xsec:2x—J'tan 2xsec2x

= jsecz 2xtan 2xsec 2x — 2 2% P
Let sec2x =t
s 2sec2xtan 2xdx = dt
jtans 2xsec 2xdx =%J’r2dr— REx +C
3
N 3__ sec2x L C
6 2
_ (Sec ZJC)3 _sec 2x .C
6 2
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Question 16:

tan® x

Solution:

tan” x

=tan’ xtan’ x

= (3302 x—l)‘cam2 X

=sec’ xtan® x—tan® x

=seczxtan2x—(sec2x—1)

=sec’ xtan® x—sec’ x+1

_ftan“ xdx = _l‘scc2 x tan’ xdx—jsecz xdx+J'1dx
=_|'sec2xtan2xd‘c—tanx+x+C ..(1)

Consider sec’ xtan® xdx

Let tan x =¢ = sec’ xdx =dt
£ tan’
ﬁfseczxtanz Idx:‘[fzdt:—z n.x
3 3

From equation (1), we get

1
Jtan“ xdx=§tan3x—tanx+x+C

Question 17:

sin’ x +cos’ x

sin® xcos® x

Solution:

sin’ x+cos® x sin’ x 5 cos’ x

sin®xcos’x  sin°xcos’x  sin® xcos’ x
sinx  cosx

cos’x sin’x
= tan xsec x + cot x cosecx
LR | 3
SIN™ X+ CO0S X
Iﬁdx = I(tan XSeC X +Cot x cosecx ) dx
sin” xcos” x
= sec x —cosecx +C
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Question 18:

cos2x +2sin’ x

I'.}{)S2 X

Solution:
cos2x +2sin’ x
cos’ x
_ c0s2x +(1-cos 2x)
- cos’ x

[005234: =1-2sin’ :c:l

=———=sec’x
cos’ x

) J'cos2x+ 2sin’ x

2 dx:jseczxdxztanx+c
cos’ x

Question 19:
1

sin x cos’ x

Solution:

1 _sin’ x+cos’ x
sinxcos’x  sinxcos’x
sin x 1

+

cos’ X  sinxcosx
1
2 cos’ x
=tanxsec’ x+ - SO8 X
SIN X COS X
cos’ x

_ , sec’x
=tan xsec’ x +

tan x
1 sec? x
-'-Iﬁdr=‘ftanxsec2xdx+j dx
qin xcos® x tan x
Let tanx =1 =>sec’ xdx = dt
1
zj' : .
sin xcos’ x
2
!
=5+log|t\+C

dx=jrdr+_.'%dr

=%tan2x+log|tanx|+C
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Question 20:
cos2x

(cosx+sin x)2

Solution:
cos2x N cos2x

cos2x

(cosx +sin x)z cos’ x+sinx’+2cosxsinx 1+sin2x

. Cos2x [ cos2x
. J. -[ (1+sin 2x

. (cosx+sir_lx)
Let 1+sin2x=t¢

= 2cos2xdx =dt
) _[ cos 2x

: : 2dx=ljldt
(cosx+sinx) 2%

=—;—log\t!+C
=%1og\1+sin2x|+c

- %log ‘(sinx+ cosx}2’+ 8

= log|sin x + cos x|+ C

Question 21:

sin”' (cos x)
Solution:

sin”' (cos x)

Let cosx=t

Then, sinx = ﬁ

= (—sinx)dx =dr

e i
sinx
s —dt
I—¢
'fsin" (cosx)dx =Isin" t[ il
1-t¢

- ST
o

|
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Let sin't=u
1
sfl—g?

Jsm_l (cos x)dx = —Iudu

= dt = du

2
==L ic
2

o el (Sh;-] I)Z +C

=—[sin‘ (zcosx)] wC ()

We know that,

sin" x+cos ! x=2
2
~.sin” (cosx) = %— cos ' (cosx) = [% —x}

Substituting in equation (1), we get

2
jsin" (cosx)dx=—=—=+C

2
=-%(%+x2 -zx |[+C
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Question 22:

1
cos(x—a)cos(x—b)
Solution:

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)]i]

- sin(a—b)| cos(x—a)cos(x—b)

_ 1 [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]
sin(a —b) cos(x—a)cos(x—b)
1

=m[tan(x-b)—tan(x—a)]

1

1
:Icos(x—a)cos(x—b)dt - sin(a—b) I[tan(x—b)*tan(x—a)]dx

1

[_ log {cos (x —b)| +108|‘3OS (x- a)|]

=sin(a—b)
_ 1 o |cos(x—a)|]+
sM(a—b)[l g|cos(x—b)| g

Choose the correct answer in Exercises 23 and 24.

Question 23:
J 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:
i 2 L T2 2
sin’ x—cos’ x sin” x cos’ x
J 2 2 dx:_[ 2 2. 2 |
sin’ xcos’ x sin xcos® x sin’ xcos’ x

- _"(se,c2 X —Cos eczx)dx

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

J e’ (1 - x)
cos’ (e‘x ) equals

(4) —cot(ax’)+C (B) tan(xe’)+C

(€) tan(e’)+C (D) cot(e’)+C

Solution:
J e’ (1 + x)

cos’ (exx)
Put, e'x=¢
= (e"x +e'. l)dx =dt
e'(x+1)dx=dt

e (1+x dt

I cos(2 (e”x)) =j cos’
= 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

Solution:

Put,x’ =¢

23 %dx = dt
3x

|

dt
#2401
=tan ' t+C

=tan"(x3)+C

=

-]

Question 2:
1

V1+4x?

Solution:
Put, 2x=t
S Edr

1
= | ——dx
I-\!1+4x2

lj dt
271+

1|: > I z ., .2
=— log|t+\hf +1”+C { —dr=10g|x+\/x +a
2 J ||'x2+az

=%10g|2x+\f4x2+1|+c

Question 3:
1

(2-x)" +1

Solution:
Put, 2—-x=t¢
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= —dx=dt
1

1
pEi Pk e
=—1og|r+ﬁ’+c [j 1

= —10g‘2-—x+\/(2—x)2 +1‘+C

| i |
|(2—Jc)+\f‘x2 —4x+5|+c

=log

Question 4:
1

\J9-25x"

Solution:
Put, 5x=t¢
S Sdx=dt

1 1 1
j)I\/9—25x2 b= SI 9 ¢

=%_|' L_

V.

= lsin‘1 (LJ +C
5 3

= lsin‘1 (S_x] +C
5 3

dt

Question 5:
3x
1+2x*

Solution:
Let \Exz =f

dt

dt = log|x+ Vx’ +a’

|
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= 22 xdx =dt

3x
:Il+2x 2\(—-[1”

—[tan" r:[+C
=———~tan \/_x
St (V2e)+c
Question 6:
x2
1—-x°
Solution:
Put, x’ =¢
s 3xd =dt
podt
1-x° 39 1-77
l ]log]H i C
3 2 1—¢
1 1+x°
=—lo +C
6 gl—x3
Question 7:
x-1
N
Solution'
—dx—
J—=#=l— J— ot

OI'I

WWwWW.CUEMATH.COM
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X _Lypdt
j ,—xz_Idx—zj\/?

_I _]Ed
-5]} 1

25[2;5]
=t
=[x -1

From (1) we get

e lgelme [les

=~Jx -—l-loglx+\)x -l|+C

Question 8:

Solution:
Put, x’ =t = 3x*dx=dt

_J‘JI +

+C

j—dx

=%log‘t+ £’ +a°

X +Vx'+a’|+C

Question 9:
sec” x

tan” x+4

Solution:
Put, tanx =¢

dr= log}x+
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s.sec” xdx =dt
sec” x dt
=5 dx =
I\ftanzx+4 '[\ft2+22

=log

t+E +4|+C
=!0g|tanx+\/tan2x+4|+C

Question 10:
1

Nat+2x+2

Solution:

1 1
—  dx=
J\/x2+2x+2 I\/(Hl)u(l)?
Let x+1=¢
cod=df

1
= | —
J-s.lxz+2x+2
=log t+\112+1|C'
=log|(x+1)+ (x+1)2+1

=log|(x+1)+vx’+2x+ 2‘+C

1

NS |

dx=j dt

+C

Question 11:
1

V9x? +6x+5

dx
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Solution:

1 1
dx = dx
Jngz +6x+5 ‘[(3x+1)2 +(2)
Let (3x +1)= t
= 3dx=dt

| 1 1
= dx == |——=dt
I(3x+1)2+(2]2 3".:‘2+22
= _1.[:..1_ tan_l [-r_)j|+c
312 2
A2
6 2

Question 12:
1

N7 —6x—x°

Solution:

7-6x—x* can be written as 7—(x2 +6x+9—9)
Thus,
7—(x* +6x+9-9)
= 16—(3:2 + 6x+9)
=16—(x+3)’
=(4) —(x+3)’
j : dx:j _
VT —6x—x’ («-1)2—(3:+3)2
Letx+3=¢
=dx=dt

dx

!

B 1
-] J4y -I(JH?’)2 “ J@y -y ’
=sin”’ (&] T
=sin™' (3\;:—3) g
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Question 13:
1

NE=E

Solution:

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

x2—3x+2

| —— dx = 12 _ dx
e
Let[x_%J=ir
Sdx=dt
1 dx = [ L

+C

=log [x—%J+\!x2—3x+2

Question 14:
1

V8+3x—x’
Solution:

8+3x—x’ =8—(x2 —3x+2—2]
4 4
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Thus,

8—[x2—3x+2—2J
4 4

41 [ 3]2
—m——| X——
4 2

=sin’’

,
Lol

=sin '

-3
+C
\\/LHJ

Question 15:

1
Jo—a)xb)

Solution:
(x—a)(x—b)=x*—(a+b)x+ab
Thus,
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4

x? —(a +b)x+ab
(a +.§3]2 _(a+b)2 i
4

=x’ —(a+b)x+ ab

{2
:>JJ(x—a)(x—b)ﬁ=!J{x_(a+b]}z_(m)ﬁ

[a+bj
x—| — |=t
Let 2

Sde=dt

Question 16:
4x+1

N2xP+x-3

Solution:
Let, 4x+1 =Ai(2x’-+x—3)+13
dx

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

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

AA=4=>A=1
AtB=1=>B=0
Let 2x* +x-3=¢
S (4x+1)dx = dr

4x+1 1
:'l.\f2x2 +x-3 dxzjﬁdr
=2Jt+C

=222 +x-3+C
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Question 17:
x+2

Jxt -1

Solution:
d
Put, x+2 = Az(xz -1)+B ...(1)

=>x+2=A(2x)+B

Equating the coefficients of x and constant term on both sides, we get

2A=IZ>A=l
2
B=2

From (1) we get

1
x+2 . 5(2x)+2
:I\!xz—ldx_j \:‘xz—l «
+(2)
J.\/idx,Letxz—l=f:>2xdx=dr
1¢dt
A=a=3lT
=%[2«/?]
I, /=
-5l 1]
=/x" =1

Then, I\/_a’x 2'[\/_

From equation (2) we get

dx = 2log‘x+~}x - I

x+2 2 2
de=x —1+210g|x+\fx —1‘+c
‘[\!xz—l

Question 18:
5x-2
1+ 2x+3x?
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Solution:

d >
Let 5x—2=A£(1+2x+3x )+B

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

5=64 :>A=E
6

24+B= —2:};5'-—2—1

5x—2=§(2+6x)+[—£]
6 3

5
: Larex)-
:_[ 5x-2 = 6
1+2x+3x T4 22432
—j 24+6x EJ- 1
1+2x+3x 34 142x4+3x2
Let
2+6x 1
/] =|— d/, = | ——
: I1+2x+3x2 ane s j1+2x+3x2
Sx—2 5 11
SN——dx=—I——1I ailel
jl+2x+3x2 6' 3 ° (1)
J' 2+6x
1+2x+3x

Put1+2x+3x* =t
= (2+6x)dx=dt

o1 =I?
1, =loglf|
1, =log|l+2x+3x|

1
Joasf——
: jl+2x+3x7’r

' 1+ 3[3:2 +—x]
1+2x+3x* can be written as 3
Thus,
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1+3[x2 +3x]
3
:1«1~3[x2 +—2-x+l——1-]
3 9 9
2
=1+3(x+1] .k
3 3
2
=E+3(x+l]
3 3
[ 2
-5(++1) }
3 9

1

D B U )
312 |

7 L3 )

=1'-3_t3,,-1[ﬂ‘
342 V2

1 . (3x+1
=—1{an s
7o (%) -0
Substituting equations (2) and (3) in equation (1), we get
Je=2 5 g 11| &4 i 3x+1
——dx=—|log|[l+2x+3x"| |-—| —=tan™ | —=— | |+ C
J1+2x+3x2 6[ g ] 3[\/5 [\/5 H

=%10g|1+2x+3x2|—3“ tan‘l[3x+1]+c

V2 V2

Question 19:
6x+7

Jx=5)(x=4)

Solution:
6x+7 6x+7

J(x=5)(x—4) ¥ 05120
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Put,
= 6x+7=A4(2x-9)+B

Equating the coefficients of x and constant term, we get
24=6=>A4=3

94+B=T=B=34
.'.6x+7=3(2x—9)+34

6x+7= Ai(x2 —Ox+ 20)+B
dx

j 6x+7 I3(2x 9)+34
Jx* —9x+20 9x+20
(2x-9)
3=l g+ 34— dx
J'-uf x> —9x+20 j.\\(‘Jr2—9)c+20
2x-9 1
deand I, = [————dx
IJ —9x+20 ’ Isz—svx+20
6x+7
=2 374341, .1
'[\!xz—9x+20 I : ( )
Then,
2x -9
J dx
' I\/xz—9x+20

Letx® —9x+20=¢
= (2x-9)dx=dt
dt

7

1 =2t

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

=1 =

]
j A I R
? J.\/J.c2—9x+20
81 81

X =9%x+20=x"-9x+20+———
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Thus,

X =9 +20+——-——
4

I,=log

[g]\/ﬂ\ ()

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

J%dx: 3]:2'\/)62 —9x+20]+34log|:[x—%]+\/x2 —9x+ 20}(?
x"—9x+20

=6v/x* —9x+20 +34log[[x—%]+\/x2—9x+20]+C

Question 20:
x+2

Vax—x*

Solution:
. x+2= Ai(4x—x2)+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

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

Y42 —(4 2x)+4
'[ dx I J4x x?
_ 1 (4-2x) bt d
J.\/tlx x) j\/4x x*
4 2x
‘[ 4x - x* dfz:‘[\/ﬁlx—xzdx
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x+2 1
& a'x~——] +41, !
'[\!4.\: x* ()

Then,
I 4-2x

\Jdx—x?
Let 4x—x* =¢
:>(4—2x)dx=dr

:»g:f%:zJ:z dx-x*  ..(2)

I :Jﬁdx
=4x-x’ :—(~4x+x2)
=(—dx+x*+4-4)
=4-(x-2)

=(2)" ~(x~2)

:I\/(z]z _l(x_z)z dx=sin"’ [IT_QJ +(3)

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

x+2 -2
dx=——(2V4x—x" |+4sin” [ ] +C
‘[\Mx x? ( ] 2

= —J4x—x* +4sin” (x—;%]w

Question 21:
x+2

Ix?+2x+3

Solution:

_[ x+2 _J- (x+2
\!x2+2x+3 J+2x+3

1 I 2x+4

VX2 +2x+3

=_J‘ﬂdﬁ,lj‘#dx
2° Jx*+2x+3 29 A+ 2%+3
_IJ' 2x+2

1
Y . e PV (N SRS
29 1t +2x+3 J‘v'x2+2x+3
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1j2x+2dxdf B S

Vxl+2x+3 Vit +2x+3

. x+2 1
..J‘—mdx—EII‘FIZ ...(l]

2x+2

VX +2x+3

Put, x* +2x+3=¢
= (2x+2)dx=dt

i =_|‘%=2~J?=2\/x2+2x+3 (2)

Then, I, = [ ———

1
L, = | ——dx
; ‘[\}x2+2x+3

=>x’*+2x+3=)c‘""+2x+1+2=(x+1)2+(\/§)2

.'.Iz=j - dx=log|(x+l)+w}x2+2x+3|

Sy +(V2)
Using equations (2)and (3) in (1), we get
2Vx? +2x+3 |[+log|(x+1)+ Vx> +2x+3|+C
‘[\/x P 4+2x+3 [ ] (=+1) ‘

=+x’ +23c+3+log‘(x+l)+\}‘x2 +2x+3|+C

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

Solution:
d
Let (x+3)=AE(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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2A=1::>A=l
2
—2A+B=3=B=4
(x+3)-—(2x 2)+4

1
—(2x—2)+4
:>I x4+3 = 2 2
-2x-5 x°=2x-5
2x-2 |
=— f dx + 4 —— —dv
XI5 ¥’ -2x-5
A= AT
Let x —=2x-5 -2x-5
x+3
J'x — =51r,+412 (1)

2x-2
Then, ' =Ix2 ~2%—5
Put, x’ —2x—-5=¢
= (2x-2)dx =dr

= ¥4 =J'£ =logli| =1¢;:og|:.rc2 —2.1:—5‘ ={2)

—dx
x*=2x-5

B 1
_'r x2—2x+1)—6dx

i I(x 1)’ (JE)

=2\1/gl°g[i:1;£] (3)

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

ngle_|
x1+\/_|

J x+3

mdx=—log‘x -2x- 5|

276

1 4 2
=—log|x” —2x—-5|+—=lo
2 g| | V6 gx i

Question 23:
5x+3

Vx*+4x+10
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Solution:

Let
=5x+3=A4(2x+4)+B

5x+3=Ai(x2+4x+10)+3
dx

Equating the coefficients of x and constant term, we get

2%1{:53}1:é
2
44+B=3=>B=-7

5x+3=§(2x+4)—7

5
5x+3 5(2x+4)—7
:>f = dx
V2 +4x+10 X2 +4x+10
_5 _[ 2x+4 dx—TI;dx
29 Jx¥+4x+10 NX+4x+10
2x+4 1
dxand I, = dx
Idx +4x+10 ’ ‘[\/x2+4x+10
5x+3 5
" I 1L; all
'[x!x +4x+10 ()
Then,
J‘ 2x+4
Jx' +4x+10

Put, x* +4x+10=¢
~L(2x+4)de=dt

=1 = %:2&:2 X +4x+10

B 1
& _‘[x}.ac2 +4x+10 x
:Jl 1 I
J(xz +4x+4)+6
:J-\/ 1 2
(x+2)*+(6

zlog|(x+ 2)Vx? +4x+10|

dx

..(2)

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

J 5x+3

VXt +4x+10

[2\/36 +4x+10 ] 7log'(x+2 Vx? +4x+10 |+C

= 5V +4x+10 = 7log|(xr+ 2)Va +4x-+10|+C
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Choose the correct answer in Exercises 24 and 25.

Question 24:
jL
x’+2x+2 equals
(4) xtan™ (x+1)+C (B) tan”' (x+1)+C
(C) (x+1)tan"' x+C (D) tan'x+C

Solution:
P e
¥ 42542 (20 +1) 41

1
—

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

Question 25:

dx
‘[ V9x—4x* equals

(A)%sin"(9x8_8]+c (B) %sin_](sx;9)+6'
(C) lsin"'[gx_g]+(? (D) lsin"[gx_8
3 8 2 9
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Solution:

IL
VOx—4x?
=J' ! dx

4| x* - ng
\/ 4

1 1
) 2 Felx
27909 9
— _x_i
8 8
9
x_i
=—|sin’ 8 1liC
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)

Solution:

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

2A+B=0

On solving, we get

A=-land B=2

) X =] 2
“E)(+2) (4D (x+2)

X ¢ =i o 2
ﬁI(.m)(wz)"f"‘J(x-u) G

=—log|x+1|+2log|x+2|+C
=log(x+ 2)2 —log(x+1)+C

Solution:
1 _ A N 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

—3A4+3B=1
On solving, we get
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A=—l amchS‘:l
6 6

. I
T(x+3)(x-3) 6(x+3) 6(x-3)

I -1 i
:>I(x2—9)dx:I[6(x+3)+6(x—3)de

1 |
= —glog|x+3‘+glog x=3|+C

1 |(x=3)
= glOgM-FC

Question 3:
3x-1

(x—1)(x-2)(x-3)

Solution:
3x-1 4 B €

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

3x-1= A(x—2)(x—3)+B(x—l)(x—3)+ C(x—l)(x—2) (1)

Equating the coefficients of x*, X and constant terms, we get
A+B+C=0
—54-4B-3C=3

6A4+3B+2C =-1
Solving these equations, we get

A=1B=-5andC=4
3x-1 1 5 4

(x )(x=2)(x-3) (x 1) (x 2} (x 3)
3x-1 _
:>I(x-—l)(x -3 J{(x 1) (= 2) - 3)}‘“

=1og|x—1|—51og|x—2|+410g\x—3\+c

Question 4:
X

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

Solution:
x A B C

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

X =A(x~2](x—3)+B(x—l](x—3)+C(x—1)(x-2) (l)
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Equating the coefficients of **»* and constant terms, we get
A+B+C=0

—54-4B-3C=1
64+4B+2C=0
Solving these equations, we get
A =l,B=—2 amd(ﬁ'=E
2 2
x 1 2 3

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

x 1 2 3
:’f(x—l)(x—z)(x—s)‘ﬁ"f{z(x—l) (-2) 2(x_3)}¢,

=%Iog|x—1|—2log|x—2|+%log|x—3|+c

Question 5:
2x

XX +3x+2

Solution:
2x A B

Let =

© x2+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) (x+1) (x+2)

2x NI
:’I(Hl)(ﬂz)d"'J{(Hz) (x+])}dI

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

Question 6:

j—a®
x(1-2x)

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

Therefore, on dividing (l_xz)by x(1-2x)  we get
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i =l+l( 35 J 0

x(1-2x) 2 2(x(1-2x) )"
2-x__A,_B

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

=(2-x)=4(1-2x)+Bx

Equating the coefficients of x and constant term, we get

—24A+B=-1

And, 4=2

Solving these equations, we get

A=2and B=3

. 2—x =E+ 3

N x(l—Zx) X (1—2x)

Substituting in equation (1), we get

- 1 ]2 3
x(1-2x) 2 2|x (1-2x)

1-x° 1 1(2 3
:Ix(l—Zx)dx:-r{E+E[;+ (H::)J}"‘

- %+ log|x| +ilog 1-2x|+C

2(-2)

3
= §+ 10g|x‘ = Elog \1 —2x| +C

Question 7:

(x2+])(x—l)

Solution:
X _Ax+B ¢

= +
Let (Z+1)(x=1) (x*+1) (x-1)
x=(Ax+B)(x—1]+C[x2+l)
x=Ax" = Ax+ Bx-B+CxX*+C
Equating the coefficients of x*,x and constant term, we get
A+C=0
-A+B=1

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

A=—l,B=l andC=l
2 2 2

From equation (1), we get

WWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

4

(x2 +1)(x— 1) RS iy (x-1)
1

1 1 1 1
z] —I%dwr— 2—dx+—j—d¥
x +1 29 x°+1 29 x+1 27 x-1

=—— —~dx+—tan x+~—log|x——1|+C
x+1

24

———dx 2 _ B
Consider -[x2 +1 , let (x "‘l)— t = 2xdx =dt

jfx de j——logM log‘x +1|

o —~log‘x +1‘+ tan” x+_log\x~1\+c

:%Iog\x—u—%log‘xz +I|+%tan"x+C

Question 8:
4

(x—l)2 (x+2)

Solution:
X 4 B €

Lot (=1 (+2) (=) (x-1) (v+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 Fet g e
9 3 9
. x 2 1
C(x=1)(x+2) 9(x+1) 3(x-1)" 9(x+2)
1 2 1
= |————dx= i~ — dx
J-(Jc—l) (x+2 II 1) J-(x 1) 9I(x—2)
=%10g|x—]|+—[—1J-«—log‘x+2|+c
_ 2
582 3G-n) ¢
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Question 9:
3x+5

X =x'—x+1

Solution:
3x+5 _ 3x+5
' =xt x4l (x-1)(x+1)

%45 A B C
Let (x=1)(x+1) (x=1) (x-1 " (x+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

Az—i,BzdandCzl
2 2

T N T S
“(xr-l)z(xﬂ) 2(x-1) (.:cﬂl)2 2(x+1)

(xﬁl)2 (x+1)

1 -1 1
= —Elog|x—1‘ +4[:J+Elog|x+l|+c

3x+5 1 1 1 1 1
—_— T e dx+4 dx+—|——d
3'[ * 2'[(3:—1) ok ‘[(J:--l)2 x+2"(x+l) X

1

=—lo 4
5 g

o el

(x-1)

x+1

x—1

Question 10:
2x-3
(x*—1)(2x+3)

Solution:
2x—3 _ 2x-3
(x*-1)(2x+3)  (x—1)(x+1)(2x+3)
2x-3 A B C

Let (x—1)(x+1)(2x+3) N (x+1) " (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) = 4(2x* +x—3)+ B(2x* +5x+3)+C(x* 1)
=(2x-3)=(24+2B+C)x*+(A4+5B)x+(-34+3B-C)

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

A+5B=2
—-344+3B-C=-3
On solving, we get
A e ! miide 2t
2 10 5
2x-3 5 1 24

(x+1)(x—1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x-3 5 1 1 1 24 1
S e e nea e

5 1 24
= E]og|x+]|—Elog|x—l‘—ﬁlog|2x+3‘ e

5 1 12
= E]og|x+]|—Elog|x—l‘—?log\2x+3|+c

Question 11:
S5x
(x+ 1)(152 —4)

Solution:
3% _ 3%
(x+1)(x*=4) (x+1)(x+2)(x-2)

5x _ 4 N B i C
Let (x+1)(x2—4) (a1} (3+2) (x-2)
5x=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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/I=£,B=—E andC=E
3 2 6

. 5x . 8 0B N 5
U (x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

5x 5 1 5 1 5
o [Pre e e [y i e

5 5 5
—510g|x+1|—Elog‘x+2|+glog‘x—2|+c

Question 12:

X +x+1

x* =1

Solution:

3
On dividing (x T +I)by x* -1, we get
X +x+1 2x+1
=x+
b ¥ -1
2241__ 4 B

Let ¥ =1 (x+1) (x+1)
2x+1=A(x—1)+B(x+1) ...(1)
Equating the coefficients of x and constant term, we get
A+B=2
—A+B=1
On solving, we get

A=landB=E
2 2

.x"+x+1:x+ 1 . 3
Cox -l 2(x+1) 2(x-1)

X 3
= ?+Elog|x +1] +§log|x—l|+C

Question 13:
2

(l—x)(1+x2)
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Solution:
2 _ 4 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=l B=land =]
) 2 __1 ~+.x+1
“(l—x)(l+x2) l-x 1+x?

1

dx+_[

:J(l—x 21+x2)dx=jl—x

L _-‘.I+x J-1+.7¢: o

= _log|x—l‘+510g‘1+x2|+tan" x+C

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

Solution:

3x-1 _ A N B
Let (x+2) (x+2) (x+2)
=3x-1=A(x+2)+B

1+ x?

Equating the coefficient of x and constant term, we get
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A=3

2A+B==-1=8=-7

L 3x-1 3 7
T(x+2) (x+2) (x+2)

3x 1 _ X
I(x+2) Ix+2) I(x+2)2dx

=3log|x+2|- ?[ =1 ] +C

(x+2)

7
—310g|x+2\+( +2)+C
Question 15:
1
xt -1
Solution:
1 _ 1 _ 1
(x‘*—l) (xz—l)(x2+1) (x+1)(x—])(x2+1)

1 4 B Cx+D

= + +
Let (x+D)(x=1)(x*+1) (x+1) (x=1) (x*+1)
1=A(x—l)(l+x2)+B(x+I)(]+x2)+[Cx+D)(xz—l)
1= A(x’ +x-x* = 1)+ B(x' +x+x” +1)+Cx’ + Dx* ~Cx-D
1=(A+B+C)x*+(-A+B+D)x* +(A+B-C)x+(-A+B-D)
Equating the coefficients of x’,x*,x and constant term, we get
A+B+C=0
-A+B+D=0
A+B-C=0

—A+B-D=1
On solving, we get
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4=

,3:1,(::0 andD:—l
4 4 2

SR B B
C(xt-1) 4(x+) 4(x-1) 2(1+27)
-1 1

1
:Imdxz'[mdx+-[4(x~l)dx_j2(

= Itx4_14-jdx :_%loglx+1|+Ti'l°8|-"—1|—%tan'l T4 C

—ltan‘1x+C
2

Question 16:
1
x(x" +1)

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

Solution:
_
x(x" +1)

Multiplying numerator and denominator by x"~', we get

l B xn—l B xr.r—I
x(.x" +1) B x”_’x(x" +1) X (x” +]]
Letx” == nx""'dx = di

1 3 1 1 :
.l-‘[x(x”-i»])dx:‘[x"(x"+l)dx=;'[t(!'+l)
1 4 B
r(t+1)_T+(r+1)
1=A(1+0)+Br ...(1)

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

iyt

1
= ;[logkl—log | +l|] +C

:i[log x"|—log|x" +1|:|+C
=llog X +C
n x" +1

Question 17:
COS X

(1-sinx)(2-sinx) [Hint: Put sinx=¢]

Solution:
COS X
(1-sinx)(2-sinx) Put, sinx =¢=> cosxdx =dt
COS X dt
dpm
-[(l—sinx)(Z—sinx) -[(l—t)(2—r)
1 A B

= +

Let (1-0)(2-2) (1-1) (2-1)
1=A4(2-1)+B(1-t) ...(1)

Equating the coefficients of ¢ and constant, we get

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

1 1

1
“-0e-0 -0 ()
cosx = .
:J.[l—sinx)(Q—sinx)dx_I{l—t (2—:)}d
=—log[l-|+log[2—1|+C

2-¢
1-t

=log g

2—sinx

=log +C

l-sinx
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Question 18:

(x2 - l)(x2 +2)
(x2 4—3)(.74:Z +4)

Solution:
(x2+1)(x2+2) - (4x2+10)
(x2 +3)(Jr2 +4) B (x2 +3)(Jc2 +4)
(47 +10)  4x+B L Cx+D
Let (x2+3)(x2+4) _(x2+3) (x2+4)
4x* +10 = (Ax+ B)(x* +4)+(Cx+ D)(x* +3)
4x* +10= Ax’ +4Ax+ Bx* +4B+Cx’ +3Cx+ Dx* +3D
4x* +10=(A4+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=-2,C=0andD=6
(4x*+10) 2 6

) +a) (Fea) (xz +4)

(x2+1)(.x +2)

(x2+3](x +4 [-’f +3 ( ]
:I(j:; ;:i Jlx+3 x+4}d’

_I{H : (Zﬁ x+22}da

*i—stan—lx C

J_ J3

Question 19:
2x

(xz + 1)(x2 + 3)
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Solution:

2x
(xz +1)(x2 +3)
Put, x* =t = 2xdx =dt
' 2x B dt
”J(xz +1)[Jc2 +3] a&_j(t+1)(t+3) (1)
1 A B

et =
((+1)(r+3) (e+1) (1+3)
1=A(t+3)+B(t+1) ...(2)
Equating the coefficients of ¢ and constant, we get

A+B=0and 34+ B =1
On solving, we get

A:lzmdB:—l

2 2

_ 1 o
(D) (+3) 2(r+1) 2(r+3)

2x B 1 ’
:I(x2+l)(x2+3)dx_j{2(t+l) 2(t+3)}d

1 1
= Elog](r +1)) ~—»Elog|t +3]+C

1
5 8

2

1 x°+1

+(C=—1
5 %

r+1

t+3

+C

Pas

Question 20:

x(x" —1)

Solution:

x(x" —1)

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

4

x(x4 —]) s (x4 —1)

1 x
S d = | ———dx
J'x(x4 —l) J.x4 (x“ —1)
Put,x*=t=>4x' =dt
1 1 dt
o == [———
I.ac(x4 —l) 4It(t—1)
1 B
1) -1)
1=A(t-1)+Bt ...(1)
Equating the coefficients of ¢ and constant, we get
A=-1land B=1
I S P
tt=1) ¢ =1
1 Lg[-1, 1
::)'[x(x‘*—l) _4-[{2' +r—1}dt

- %[— logle|+log|t 1]+ C

A
Let e
¢ t( r+(r

]

x4

t—1

1
+C=—lo
7 g

+C

1
-3y
4 B

Question 21:
1

(ex a 1) [Hint: Put e =¢]

Solution:
Put e =t =e'dx=dt

1 1 dt 1
B 1= Pl P
1 4.8

t1{r—1) I+t—l

1=4(t-1)+Bt ...(1)
Equating the coefficients of ¢ and constant, we get
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A=-1and B=1
o ¥ 7. L
t(t-1) ot -1
I—dr—log%

_])
;{ +C
Question 22:
J xdx

(x-1)(x-2) equals
x-1)°
2

)

+C

=log

|

+C

A. log

I

)

2

i
x=2

(1)
=

D. log‘(x—l)(x—2)|+C

—_—

B. log +C

+C

C. log

Solution:
X 3 A B

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

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

Equating the coefficients of x and constant, we get

A=-land B=2
-1 2

ENe) (o) (-2)

~ e ey wa

=—log|x—1|+2log|x-2|+C

(x-2)

x—1

=log +C

Thus, the correct option is B.

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

Question 23:

dx
)

equals

1
A log|x|—510g(x2 +1)+C
1
B. log|x|+510g(x2 +1)+C
I
e ~~log|x|+51-:>g(x2 +1)+C

1
¥ii) Elog‘x‘+log(x2+])+C

Solution:

—r B BEE
Let *(¥+1) x 741
1= A(x" +1)+(Bx+C)x
Equating the coefficients of x*,x and constant terms, we get
A+B=0
C=10
A=1
On solving these equations, we get
A=1B=-1land C=0

1 1 -x

”x(x2+1):;+x2+l

:Ix(x *+1) e H__x —l}dx

=1c:)g|x\—51cng|x2 +]‘+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

Solution:
Let I= Ixsinxdx

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

I=x(sin xdx—[{[%(x)] | sinxdx}dx

=x(—cosx]—jl-(—cosx)dr

=—xcosx+sinx+C

Question 2:
xsin3x

Solution:
Let I= Ixsin3xdx

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

I = x['sin3xdx - | {(% x]jsin 3xdx}dx

:x(—cc;s?:x]_jl- (—cc;s3x]dx

= TR 3% + 1_[c053xdx
3 3
= _—xcosSx + -l-sin 3x+C
3 9
Question 3:
x‘e"
Solution:

Let 1= Ixze”cb:

Taking u = x*and v =e¢" and integrating by parts, we get
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szzfe‘dr—f{[%xz)je”dx}dx
=x’e" —IZx.e”dx
=x%¢" — 2[ x.e'dx

Again using integration by parts, we get

= x%e" - 2[3: [erax- j{[%xjje"dx}dx]

= x’e" — Q[xe" - Ie”dx:]
=2 —2[xe‘ - ex]
=x'e" —2xe" +2¢" +C
=e¢' (¥’ -2x+2)+C

Question 4:
xlog x

Solution:

Let 1= Ixiogxdx
Taking # =logxand v = x and integrating by parts, we get
d
I= long‘xdx-j{(zlogx]‘[xdx}dx
wt L #?
=logx.——|—.—dx
e 2 jx 2
x” log x —J.idx
2 2

2 2
_x 10gx_x_+C
2 +

Question 5:
xlog2x

Solution:
Let I =Jxlog2xdx

Taking # =10g2xand v = x and integrating by parts, we get
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I=log2x| xdx~_[{[%log 2x] f xdx}dx

2 2
=log2x.—-— ix—
2 2
_X log2x rx dx
2 2
2 2
_X log2x x~ i C
2 4
Question 6:
x” logx
Solution:

Let I = Ixz log xdx

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

I= 1ong xdx — j {[%logx]szdx}dr

3 le
=logx| 2 |- [~ T ax
ng(3} I+3

3 2
_X logx_-[idx
3 3

Question 7:

xsin' x

Solution:

Let I= _[xsin"‘ xdx

Taking u =sin"' xand v = x and integrating by parts, we get
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I'=sin™ x[ xdx —j{[i sin™! x]der}dx

wn [ Ja e
LT
Sl
=M+%I{F— : }dx:

2 1—x?

x sin~ x {I "_1 2 e — I 1 4
V1=x?
o= L & Sm_lx+l{§m+lsin" x—sin”" x}+C

2 2 2

x sin ' x x 1 1
_ 1-x* +—sin'x——sin 'x+C
2 4 4

=l(2:t:2 —l)s.in'1 ;u¢+E T ll
4 4

Question 8:

xtan ' x

Solution:
Let 1= Ixtan"txdx

Taking u =tan™' x and v =x and integrating by parts, we get
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I'=tan x| xdx - | {(%tan‘

¥ 1 X
=tan ' x| — |- —dx
(2] j1+x2 2

2
x’tan'x 1 {f +1

2 29 |1+
_xztan_lx 1 [l 1
2 2 1+
x*tan' x
= ——(x—tan 'x
2
2
X 1 X o1
=—tan x-——+—tan
2 2
Question 9:
xcos™ x
Solution:

Let ! =_[xcos" xdx

: xJ [ xdx}dx

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

I'=cos " x| xdx - j{[i cos’! x)jxdx}dx

e x[ lexz

xz cos x

2

-1

x‘cos x 1 |
=—————J] ——cos
2 2 2

-x* =1
- dx
2 2'[ J1—

=@_%J{J—l_xz +[

=
=

-1

skl
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Where, I, = I\flmxgdx
=1, =VJ1-x* Ildx—j%\fl—xz‘[ldx

=1 =xvl-x —I
=1, =xJl-x’ —I
=, =x+/1—-x* —_‘.1_

2

2x .
T

dx

1—x?

x?.

_ldx
2

1-x

:)]l:x\fl—xz —{jxfl—xzdx+f e }
=1 =xy1-x° —{I1 +cos ™ x}

=2I =xyl-x* —cos ™' x

LY 4 =§\f1—x2 —%cos'lx

Substituting in (1),

V1i=x?

2 cos™! 1 1 1
ft =5 x——££sf1—x2 —Ecos‘lx]—acos“x

2

-1

Question

o N2
(sm x)

Solution:

232

4

10:

4 X
cos ' x—=A1-x*+C

Lot 1= [(sin"x) .1ax

Taking ¥

= (sin" Jnc)2

and v =1 and integrating by parts, we get
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1= Ism ¥ I]dx—j{ sin”' x Ildx}

Sm x). _j-2sm X

- x(sin" x +J'si11'1 x[ -2x2 de

1-x
=x(sm-lx)2+lsm-lx; %dx—[{[d s+ -2 M
= x(sin" x)° +lsi]1'1 x231-3° - ﬂ 21-2 dx]

=x(sin" x) +2v1-x" sin x— [ 2dx

= x(sin” x) +21-x* sin" x=2x+C
Question 11:

xcos™ x

NI

Solution:

] IJCCOS x

AT~
-1

I=-——J' i .cos ™' xdx
2

—2x ]
Y=
Taking u =cos™ xand [\’ 1-x" ) and integrating by parts, we get

I= _{cos—‘xj — dx j{[ cos™ x}f%dx}dx}
| cos ' x2v1-x* — |

1, l—xzalx}
J1-x?
W % T cos"x+_..2afx]

] P e cos_1x+2x}+C

=—[ 1 cos“x+x-|+C

Question 12:

xsec’ x

Solution:
Let 1= _llxsec2 xdx

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

4

Taking u = xand v =sec’ x and integrating by parts, we get

I =x sec® xax - {(%x} [ sec? xdx}dx

= xtanx—Il.tan xdx

= xtan x + log|cos x|+ C

Question 13:

tan ' x

Solution:
Let 7 =Il.tan" xdx

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

I=tan"" x[ldx —j{(itan—’ x] | l.dx}dx

=tan ' x.x— _[ xdx
|

=xtan x—lj ¢
1+ 2%

=xtan"x—510g‘1+x2|+c
_ = 1 2

= xtan x—alog(l+x )+C
Question 14:

x(l(:)gx)2

Solution:
Let I =Jx(logx)2dx

Taking ¥ = (log x)2 and v =x and integrating by parts, we get
I= (1ogx) dex—f[{ (logx) }dex]
1
=2 0 21 — —d.'x
( ogx D ogx.—.~ :]

=x— logx P x log xdx
2

Again, using integration by parts, we get
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% I d
I= ?(logx) -ulongxalx—I{(alogxljxdx}dx}
2 .2
%(logx) —_%logx ];de}
2

x
=5 ~(logx)’ —?Iogx+ J-xdx

2 2 2

= T(Ing)z —%Iogx +x?+ C

Question 15:
(xz o+ l) log x

Solution:

Let ! =I(x2 +1)1ngdx=_[x2 logxdx+jlogxdx

Where, =Ix2 log xdx and 7, =Ilogxdx

1, = | x* log xdx

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

~ log x| xzdx—j[[%logx}szdx}dx

X x
=logx.——|—.—dx
E%3 J 3

1
x
=x?logx——( :czdr)

3

:%-logx—%+cl...........(2)

I, = j-log xdx

Taking ¢ =logx and v =1and integrating by parts,

L =1ong1.afx —j[[% 1ogx]jl .dx]

=logx.x— leabc
x

=xlogx*jl.dx
=Xlog o~ H s merrresvon (3)

Using equations (2)and (3)in (1) ,
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3 3
Iz-'];—logx+%+(?1+xlogx—x+cz
3 3

=x?logx—%+x]0gx—x+((3, +C,)

3 3
= logx—x——x+C
3 9

Question 16:

e’ (sin X+ cos x)

Solution:

Let I=Ie”(sinx+ cos x ) dx
Let /(¥)=sinx
Sf'(x)=cosx

1=[e {f(x)+ /' (x))e

Since, [e* {(x)+ f'(x)}dx=¢"f(x)+C

I=e"sinx+C

Question 17:

X

xe

(l+x)2

Solution:

i {m)}

I+x-1
B {l+x)} _'[ {1+x l+x) }dx

Here, f(x)zm fi(x)z(l+x)2

= [ (1’_‘;)2 dr=[e {f(x)+f'(x)}dv

Since, J'e‘ {f(x] +f‘(x]}afx =e' f(x)+C

& ¥ -l ic
(1+x) T+
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Question 18:

ex(l+sinxj
1+cosx

Solution:

X x . X x
L+ si sin? =+ cos® =+ 2sin —cos —
e,[ +smx]=ejr 2 2 22

1+cosx Yoos? >
X xY ‘
e”(sin—+cos— sin£+cmE
_ 2 2) 1.2 2
2cos? > cos~
2
- 2
=le" tan£+1]
2 | 2
1] x|
=—e" |1+tan—
2 | 2]
_le‘ 1+tan2£+2tan£]
2 L 2 2
=le" sec’ X+ 2tan>
2 L 2 2
e* (1+sinx)dx
( sin x) =e‘[lsec’£+tan£] ........... (1)
(1+cosx) 22 2
1 %
tan—= f(x) sof'(x)=—sec”—
Let f( ) f( ) 2 =

It is known that, I""’x {f(x) +f'(x)}dx =" f(x)+C

From equation (1) , we get

1
-[ (14 cosx)

+smx
dlx=ex tang+c

Question 19:
1=
x X

Solution:

Here,

) SW=S

X

It is known that,
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Jer{r(x)+ 1 (x)}dx
=e"f(x)+C

.'.I=i+c

X

Question 20:
(x - 3) e’

(1)

Solution:

= : &)= -
Lo T ey T ey

It is known that,
je*{f(x)+f‘(x]}dx=e"f(x]+C

Ie{ (x_3)}afx= & .o
(x-1)’ (x-1)

Question 21:

e sinx

Solution:

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

I =sin x‘[ez"c&—j{[%smx)jezxdr}dx

621 62_\'
= ['=sin x —Icosx. dx
2x .k
e*sinx 1
== S —Ejez" cos xdx

Again, using integration by parts, we get
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esinx 1 2 d .
g = 2 -E|:cosx‘[e dr—j Ecosx je dx +dx
_eMsinx 1

eEx . e!x
5 —E{cosx. 5 —J(—smx) 5 dx]

Fie eXsinx 1 {ez" cosx

=]

+ lj e’ sin xd.‘x]
2

X 2 2
e sinx ecosx 1
= - ——1 | From (1) |
2 4 4
1. e¥sinx e*™cosx
=>I+-I= -
2 4
5  e¥sinx e*cosx
= -1 = -
4 2 4
2x 2x
:“,:ie SINX e cosX +C
3 2 4
e?x
=1 =—[2sinx—cosx]+C

Question 22:

Solution:

Let x=tan® dx =sec’ 0d0O

sosin”! ( 2% - J =sin' (M] =sin '(sin20) =26
l+x

|+tan” @

jsin‘1 (1 sz }Ly = JZG.secz 040 = 2_[9.3&302 0do
+x
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Using integration by parts, we get

2[9.} sec*0d0 - | {[;—Goljsecz Bdﬁ}dﬂ}

=2[9.tan9—jtan9da]
=2[6.tan6 +1log|cosB| |+C

. +C
J1+x?

__l
= 2xtan'1;c+2log(1+x2) 24+C

=2 |:xtan_1 x+log

-1
=2xtan"' x+2| —log(1+x?*) [+C
xtan  x |:2 og( x )}

=2xtan"' x—log (1+x2)+C

Question 23:
J xle' dx
1

—e" +C
A 3

equals

B.
C. 2

D. 2
Solution:
2 5
Let Izjx e’ dx
Also, let x' =t so,3x’dx=dt
=1 =lje’dt
3
1
=—(e')+C
o)

1
=—e +C
3

Thus, the correct option is A.

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

Question 24:

je" secx(1+ tan x) dx equals
A. e'cosx+C
B. e'secx+C
C. e'sinx+C

D. e'tanx+C
Solution:

[ ¢* secx(1+tan x) dx
Consider I=_|.ex secx(1+tanx)dx=j'ex (secx +sec x tan x)dx

Let secx= f(x) secxtanx = f"'(x)
It is known that, Iex {f(x)"‘f'(x)}d":e“f(x)"'c

nI=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?

Solution:

Let =I\/4—x2dx='[ﬁ/(2]2 —(x) dx
Va =xtdx = %\faz —x" +a—;sin" £+ C

Since, a

s I=2a_x +f£5'.in‘I Eee
2 2 2
7 4—x2+25in‘]£+C
2 2
Question 2:

1—4x°

Solution:

Let, 7= [V1-4x’dx = [|[(1)" - (2x)"dx

Put, 2x =t =2dx=dt

|
Y N G
2
va® —xdx ='—;—\)‘a2 —3 +%sin"] Eip

Since, a

z}’:l[i 1—:2+lsin"t +C
2| 2 2

LN e +l~sin‘l i+ C
4 4

- %Tx\}l —4x* +%sin"2x+C

=X —as +ls.in"l 2x+C
2 4
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Question 3:

NP +4x+6

Solution:

LetI:I\/'x2+4x+6a5c

= [Vx* +4x+4 +2dx

=_'J(x2+4x+4)+2¢:£x
=[x 2+ (V2) e
Since, mdx m+—log|x+ x*+a*|+C
1= T arve + Ziog|(x +2)+ VT ax e[ +C
=00 2) e 6 +log(x+2) Vi w6

Question 4:

Vx? +4x+1

Solution:
Consider,

I=I\fx2+4x+1dx

= ‘.‘\/(xz +4x+4)—3dx

= [J(x+2)'~(+3)
2
Since, Vx*—a’dx = ~Jx -a ——-10g‘x+ *-da*|+C

I =(x—;2)\fx2 +4x+1 —Elog’(x—2)+dx2+4x+1|+c
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Question 5:

V1-4x—x*

Solution:
Consider, / = _[\/1 —4x—x*dx

= [1-(x* +ax+4—4)ax

:j,/1+4—(.x+2)zarx
= J'\/(JE F —(x+2)2dx

Since, va® —x7dx = Ex}a -X +%sm —+C

a
+

o I= (x 2) Vi-dx-x? +Esin"[ﬂ]+c
2 2 J5

Question 6:

Nxt+4x-5

Solution:

Let [ = [V +4x—5dx
= [ (3 +4x+4)-9dx = (x+2) - (3) s

2
Since, J.\)xz—azdx=§\}x2 —ig —%lcrg|x+\fx2—a2 £
=(x—;2)\fx2+4x—5—%log|(x+2)+\)x2+4x—5|+C

Question 7:

N+3x—x?

Solution:

Put, I=jJ1+3x—x2a{x

e
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g
. X a .1 X
Since, I\}az —xzdx:E\/az —x +=sin A4
7]

3 3
=3 13 =5
T=—2143x-x + sin™' 2ic
) 4x2 J13
.|
2x—3vr—————; 13 . 4(2x—3J
= 1+3x—x" +—sin +C
4 8 J13
Question 8:
N x?+3x
Solution:

Let =j\fx3+3xdx

= IJxZ +3x+g—2dx
4 4

N3G

2
Since, Vx* —a’dx = %«sz —a —%log‘x+x}x2 —a’

+C

I
Isz x> +3x—%log
=(2+:L3)\}x2+3x—§log

Question 9:

+C

[x+%]+\}x2 +3x
[x-i-%]-:-\fxz +3x

+C

2
ot
9

Solution:

x? 1 1 2
LetI=_Hl+?dx=5_f\/9+x2dx=§_|-1f(3) +x%dx
2
Since, Vx* +azdx=§\!x2 +d’ +%log‘x+\}x2 +d
ol =%|:%\Hx2 +9+%log x+4x° +9|]+C

=% ¥ +9 +%log|x+\fx2+9‘+C

+C
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Question 10:

J I+ o equal to
A. %\}sz +%iog

B g(1+x2)'§'+c
"3

x+\f]+x2|+C

« 2x(1+x“)§+c
3

3

D. %\fo2 +%x2 lcug|x+y’1+x2

Solution:
2

Since. Va® +x2dx=§\/a2+x2 +%log|x+\,’x2 +a’

.'.I\!]+x2dx=§ 142 +%log‘x+\/l+x2

Thus, the correct option is A.

+C

+C

+C

Question 11:

J Vi —8x+7ds 1s equal to

4 %(x—ﬁl)m#}]og x—4 4% —8x+7|+C
B. %(x+4)M+9log x+4+x2 -8x+7|+C
C. S (x=4)V¥ —8x+7 =32 log|r—4 ¥ —8x+7]
D. %(x—4)\/m-%10g|x—4+M|+C

Solution:
Let / =j\/x2 —8x+ Tdx

= [J(x* -8x+16)-9dx
[y
Since, Vx* —a*dx = g\}xz -d* -—a—;10g|x+\)'x2 -a*

sd = (x—4)\fx3 -8x+7 —%log|(x—4)-f-_[\!x2 —8x+?‘+(,‘

2
Thus, the correct option is D.

+C
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EXERCISE 7.8

Evaluate the following definite integrals as limit of sums.

J: xdx

J' f(x)dx = (b—a)}r@ﬁ%[f(a)w(a +h)+...+ f(a+(n=1)h)] 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

ntimas

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

=(b—a)limll:na+h(l+2+3+---+(”_1))]

)

] ]

n—00

n—yc0 n

~(p—a)im Y] nas {
L nln-

_(p—a)im | na

R—yo0 n

- (b—a)lim_a+@} - (b—a)lim[a+—(n_1;(b_a)}

H—c0 n—o0 n
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Question 2:

Jﬂb(x+1)dx

Solution:

et{:f x+1 dx

Since,
Here, @=0,6=>5and f (x)=(x+1)

h_SOS
n n

et e oo

=511‘_?;%_“[§“J*'"{“{@]ﬁ

=51iml (1+ 1 +1.. 1) [5 +2.£+3.E+...+(n—1)§ﬂ
n n

n—s0 1 # n

=51im—1~ n +§—{1+2+3..-(H“1)}]

noop | n
i L[, 5 (2 )n } [ e U 1)}
n-aoon& Iz 2 =

Question 3:
3 9
[, xds

Solution:
Since,

Jo 1 (¥t =(b-a)tim={ £(@)+ f (@)oot f(as(n-1)1)]

Here, 4=2,b=3 and f (x)=x’

WWwWW.CUEMATH.COM
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n

h=
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= h=——=
n

fra=G-indl @ s(202)es(22 )20}
i 2y o2 L) o[22 (()H
=liﬂ%_22 -r{:l2 +(%J2 +22%}+...-{»{(2)2 » (n;) 422 (”n I)H

I 2 2 e .
=liml (22+ +22)+{(l] _{E) +...+[”_1] }+2.2 {l+2+3 +.. +(n )
A0 pf fidimes n H n n n A H

=l 1 2} 4
=lim~ 4R+F{li+22+32...+(n—1) }+;{1+2+...+(n—1)}]

n—
L

_tim [ ane L W}J&{MH

A n 2

T =

)
it g T T S :1@[4%[1_112_1}2_3]

n n fl

Question 4:
/(5" =x)as
Solution:
ot 1=, (= x)ax
= [*xdx— [ xdx
Let I=1 1, where | =_[4x2dx and /, =I4xdx i)

I S (x)dx=(b- ahm—[f )+ f (a+h)+f(a+(n=1)h)] p=b=a

, where n
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a=1b=4 andf(x)z

L pod13

1 n

I x’dx

-311111l +<1%+

n—wn

ﬂ—wn

Ll 4

-azgg i1 ] (Hz) ( (- l)ﬂ

}+_,,+{12 +{(n;l)3J”+2.(n;1)_3

o A N
3lim (1 b #E) 2| {42t (-1 422 (e 24 (1)

(4- 1hm—[f )+ S (1+h)+...+ f(1+(n=1)h) |

:31-@1',,%{(n—l)(ns)(zn—1)}+%{(n—;)(n)}]

=0 n

—Alhm| e

n—w

=3[1+3+3]
=307]
=21 w2

4
For 1 :.[1 xdx

n

I

§-=
n

J

e
n

}

(-2 5

=3lim[1+2[l—l
6
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a=lb=4andf(x)=x
. W
noon

=h

sy =(4—1)1im1[f(1)+f(1+h)+.

nsw 37
1

=3Iim—_1+(1+h)+...+(1+(n—})h

..+f(a+(n—1)h):|

)]

3

n— pq
- 3

=3lim— 1+(1+—]+...+{1+(n—1)
nsop | 7

=3liml_(1+1+ +1)+§(l+2+...+(n—l)):|
n—;aon_ 1 times 1

—3lim 1 n+§{—(""1)"H
n—= g n 2

]
SRR

15
L== .03
From equations (2) and (3), we get
I=1-1,= 21—§22—;
Question 5:
I_E]e"dx
Solution:

1

Lol = (0

Since,

Here, 4=—1b=1 and /' (x)=e"

JL 7 ()ax=(b=a)lim— f (@) + f (a+h)+ 1 (a+(n=1)h)]
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olrl_2
a 1 b4
-1)2
I=(1+1)liml[f(—l)+f(—l+ 2]+ f[—1+ 2.3]+...+f(—1+ (n=1) ]]
=9 1 b3 Fed 1
B 2 2 2
=21lim 1 e+ e[ihﬂ + e[imﬂ + e[H(“J”J]
n%mn
i : 4 6 2
=2lin1l e! {1+8” +e e +e( i H
?’i‘)ﬂdn
T
-1 _ 2
=211me— 82 =el><21iml[e2 1]
n—w g = n—w0 B il
e —1 e —1
et x2(e* -1 h_
(<) [lim(e 1]=1}
2 h—0 h
) e —1
13133) E x 2
§ 1
_ e |
e
(%)
= e——
e
Question 6:
4
L (x+ez’“)dx
Solution:
Since,
b 1 b-a
Lf(x)dx:(b~a)l1_13:;[f(a)+f[a+h)+....+f(a+(n~l)h)]’ where #=—

Here, 4=0,0=4 and /' (x)=x+e”
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= [/ ()= (4-0)lim [ £ (0)+ £ (W) + £ (2H) .ot 1 (n-1)h)

=4Eiml_(0+e“)+(h +e”‘)+(2h+e””)+...+{(n—l]h+e2("“1]””

n-0 g L

:4Eiml-1+(h+e”')+(2h+e4")+...+{(n_1)h+eitﬂ—l}k}]

n—)mn |-

=4Eiml-{h+2k+3h+ ...... +(n—1)h}+ (1+e”‘ retr,.., +ez("“)”)]

H—0 n

. il h{1+2+...(n—1)}+(#:11ﬂ= 4ﬁml[[}?(n2—l)n]+{32:::llﬂ

'H“*n_ e n—w g e
I e & 8_1
A L l)ﬂ{eg 1]]—4(2)+4]jm ()
—eplp 2 2 asn (g
I e -1 en_l
ﬁ 8
n
4(e® -1 x
=8+ (1) [lime 1=1]
8 20 X
8 8
:8+e—1_15+e
2 2
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EXERCISE 7.9

Evaluate the definite integrals in Exercises 1 to 20.

Question 1:
1
L (x + 1]dx

Solution:

|
Let 4= L(x+l)dx

2
J.(x+1)dx = x?+x =F(x)
Using second fundamental theorem of calculus, we get
I1=F(1)-F(-)

{3 H{H)

=l+1—l+l
2 2

=i

Question 2:

1
Jo

Solution:

31
I =) —dx
Let 2 x

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

= log|3|—10g|2] zlog%

Question 3:

L2(4x3 =55 +6x+9)dx

Solution:

Lot I=L2(4x3—5x2+6x+9)dx
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[(4x* ~5x* +6x+9) dx =4(§]—5(§)+6[§J+9(ﬂ

3
=x4—%+3x2+9x= F(x)

Using second fundamental theorem of

1=F(2)-F(1)

I :{2“ —@H(z)2 +9(2)}—{(1}“ —L;)Sw(l)2 +9(1)}

=[16—?+12+18)—(1—%+3+9)

:16—@+12+18—1+§—3—9
3 3

:33-£
3

Question 4:

jf sin 2xdx

Solution:

Tekl = Esin 2xdx

Jsin2xdx=[-00282x] = F(x)

Using second fundamental theorem of calculus, we get

I=F[%J—F(0)

i hOnale B
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Question 5:

m

_[E cos 2xdx

Solution:

Let I = _[E cos 2xdx

sin ZxJ
2

| costdx=( =F(x)

Using second fundamental theorem of calculus, we get

I:F(%)—F(O)
= %{smz(%}sm 0] = %[sin 7 —sin0]

~~[0-0]=0

Question 6:

_LS e"dx

Solution:

3 x
Let i .[4 e
je"dx =e* = F(x)
Using second fundamental theorem of calculus, we get
I=F(5)-F(4)
= —et

=e'(e-1)

Question 7:

LX tan xdx

Solution:
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[§]—F(O)

n 1
ogleos—+ og|cos0| = - log 5 +log]l]
1
=—log(2) 2
=%log2
Question 8:

T
J-; cos ecxdx
-

Solution:
I= I,E cos ecxdx
Let s

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

=3 6)

T T T T
= log|cos ec — — cot —|— log|cos ec — — cot —
4 4 6 6
J2-1
loglﬁ—lt—log|2—\@| = log[m
Question 9:
=
0 1_x2
Solution:

1=[&
Let “"1-x

j\/% =sin_1x=F(x)

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

_T g

SER-IN S

Question 10:
J‘T dx

01+ x?

Solution:
Pl o
Let 0]+x7

J.Ifiz =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

e |

Solution:
3 odx
2 x*—1

_[ dx =ilog x—1
=1 2 "lx+1

Using second fundamental theorem of calculus, we get

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

Let/ =

~F(x)

3-1 o
3+1 -

1 1
log——log—
g2 g3:|

5 8
log =
ogz]

L

2
—‘ —log

lo
g 4

|

Il

= = =
I 1T
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Question 12:

i

_L? cos” xdx

Solution:

_ 5
etI_J.u cos” xdx

2 [1+cos Zx}k x sin2x 1 ( sin ZxJ
Icos xdx=! ——— dx=—+ =—| x+ =
2 2 4 2 2

Using second fundamental theorem of calculus, we get

SERNpeey
Az

T

4

Question 13:
fomm
2 x* +1

Solution:

1=
Let 2 x¥ 41

e 2x o 1 2
Jx S Jx 21 2]°g(1+x)_F(x)
Using second fundamental theorem of calculus, we get
I=F(3)-F(2)

= iog(1+(3)") g1+
- %[mg(lo)—log(S)]

1. (10) 1
—log| 2% =2 lagl
20g(5] 2 %8

Question 14:

Il 2x+3
05x% +1

Solution:

1 2x+3 /
Let "'Sx +1

F(x)
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I2x+3 __J- 2x+3) I]0x+15

5x%+1 5x%+1 5x° +1
_1 J‘ 10x -.' 1] /
5x% +1 5x*+1
_[ LAY 3]’—.:&1 =llog(5x2+l)+§‘itan_li
5x* +1 S[xz +l} 5 5 1 1
5 NERNE]
:élog(sz +1)+%tam‘1 (Jg)x
=1(x)
Using second fundamental theorem of calculus, we get
I=F(1)-F(0)

= {é]og(5+ 1)+%tan‘1 (ﬁ]}—{élog(Sx 0+ 1)+%ta\n‘l (0)}

1 3 E
= —log6+——tan"' V5
5= 5

Question 15:

1 ]
L xe' dx

Solution:

1 2
Let I:que dx

Put, x* =t = 2xdx =dt
As x—>0,t >0 andasx—> 1Ltr—>1

=%£5m

le, 1,

EIE df=E€ ZF(I)

Using second fundamental theorem of calculus, we get
1=F(1)-F(0)
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Question 16:
j” 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(f+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 “+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,1in (1), we get
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Question 17:
_[5(2 sec’ x+X° + Z)dx
Solution:

ot 1= L?(ZSGCZ X% Z)dx

J(Zseczx+x3 +2)dx=2tanx+§+2x=F(x)

Using second fundamental theorem of calculus, we get

I =F(%]—F(O)= {(2tan%+{%}4 +2(%]J—(2tan0+0+0)}

T T
=20 —t—t—
4 2
4
—2+£+ i
2 1024

Question 18:

_rr(sin2 A cos’ £]dx
0 2 2

Solution:

oo o

= —jo cos xdx

_[cosxdx =sinx=F(x)

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

=sinz —sin0

=0

WWwWW.CUEMATH.COM
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Question 19:

J'26x+3
0 x2 4+ 4
Solution:
26x+3
Let = Jox*+4
jﬁx+3 I2x+1
x*+4 2 +4

1
_3-[.1: +4 -[x2+4dx

—3[0g(x +4) —tan F( )

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

={310g(22 +4)+%"a”_l [%J}m{mg(ow)%ml [g)}

=310g8+%tan‘11—310g4—%tan‘10
—Ag 8+3(5]—3io 4-0
g 2\ g
8) 37
=3log| — |[+—
°g[4J 8
3T
=3log2+—
g 3
Question 20:
J‘l(xe"+sinﬂ]dx
0 4
Solution:

I = I](xe" +sinﬁ)dx
Let g 4,

WWwWW.CUEMATH.COM
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X
; X d _COST
I [xe" +si11—} dx = xje”afx —I{(— x)fe”dx}dx+
0 4 dx T
4
=xe" —_‘.e”ﬂdx—icosE
T 4

4 TX
=xe* —e¢" ——cos—
T

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

- (I e —é —icosg]—[o.eo e —icos 0]
T 4 T

:e_e_i(LJ+,+i=]+i_&
T \/5 4 T T

Question 21:
jﬁ dx
ol+x7
4%

"3
B 2

3

azZ

"6
D. % equals
Solution:

J.If; =tan~' x=F(x)
Using second fundamental theorem of calculus, we get
i =)0
—tan"'\/3 —tan'1
_ T T
3 4

¥

R
Thus, the correct option is D.
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Question 22:
s

3
0 4495

a®E
6

T

os]

2
/1
2

T
4

2]
=

D. equals

Solution:

dx dx
vl (2) +(3x)’
Put 3x=t=3dx=dt

Iy f)ESx)z 5l (z)firﬁ
At
ot

P (¥

Using second fundamental theorem of calculus, we get

[ er(2) o

24
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:

o

0 x° +1

Solution:

L %

[y

0 x° +1

Put, x> +1=1 = 2xdx=dt

When, x=0,7=1and when x=1,7=2
1 1 r2dt

A== S

0 x?+1 24 ¢
1
= [logl]

= %[log?. —log1]

1
=—log2
) g

Question 2:
_[Fq;sin ¢ cos” pd

Solution:
Consider, 7~ E Jsin g cos” gdgp = E Jsing cos* ¢ cos pdp
Let sing =f = cos¢d¢ = dt

T
=0,f=0 and wh =—,1=1
When¢ Ak when 4 25
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.'.sz:\/;(l—rz)z dr

] "
2 2 4
=—4——
3 11 7
154442132 64
B 231 T 231

Question 3:

I _1( 2x }L‘
Ism 5
0 I+x

Solution:

I=IISiﬂ_1[ zxz}i(
Consider, ¥ 1+x

Let x =tan @ = dx = sec’ 8d6

x=0,9=03ndwhenx=1,9=%

When

I= Fsin" [mehjsecz 0do
0 l+tan" 6

= [ ¥sin”! (sin26)sec’ 046
{]
= [ *20sec” 0t

=2 j 10sec? Odb
0

Taking u =6 and v =sec’ 6 and integrating by parts, we get
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I= 2[9jsec 046 — j{[ ]_‘.sec ede}de}

=2[6 tan@—ftanﬁd&]o%

0

= 2[9 tan@ +log|cost‘il|]%

— 2[2 tan — A +1og cos = 3 Iog\cosoq [Z+log [%)—Ic}gl}
=2[% —%logZ}

=%—log2

Question 4:

I:xm (Put x+2 =t2)

Solution:

J: xﬁdx

Put, x+2=1¢> = dx =2tdt

Whenx—Ot—J_andwhenx—Zt=2
jx\/x+ 2dx = -[.F \j_tht

=2L§ (©* -2)7dr

At 2
—2L§(: <=0 )dr
o3 372
=3 f__z]
5 3 ],
32_16_ 42 421 ,[96-80-12v2+20V2 | _,[16+8V2
5 3 5 3 15 15
16(2++72)
15
16ﬁ(ﬁ+1)

15
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Question 5:
ﬁ sinx
0 1+cos’ x
Solution:
ﬁ sinx

0 1+cos’ x
Put, cosx =t = —sinxdx = dt

x=0,t=1andwhenx=%,t=0

When
I% sin x o dt
0 1+cos”x 11442
.___ -1 "
=—[ tan rl
=—|tan '0—tan' 1]

4]

-
4
Question 6:

2 dx
| Moy o
Solution:

2 dx 2 dx
'L x+4—x° _‘L —(xz—x—4)

dx 2 dx
_I —[xE_x+ L ]_'L _Kx_l)z_g}
2 4

- o

——=l=dx=di
Let™ 27 '7

when x:O,r:—% and when x:Z,I:%

3
.[2 dx 2:!2#

(BIERGE

2
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|

1 ﬁ_;_r 1 ﬁ+§ logﬁ_l
N 2 _ g2 2“0 2
V17 17 17| N7 03 17 1
p| M0 iy NP2 g tg
2 2 , 2 2 2 3
g ~
1 lOg\/ﬁ+3_10g«/1_7—1 B 1og‘h_7+3x‘h_7+l
7| T -3 JTHL | 1T T iT=3 171
1 Iog_17+3+4\/ﬁ L log 204417
N7 [ 1743-4017 | V17 7| 20-4417
Lo [30YT) L [ IT)(5+417)
7 S 1T ) 1T Ae 17
1 (25417410417 ] 1 42 +1017
= lo = log
N 8 A7 8
1 (21+5V17
= log
N
Question 7:
[ 2
1?4 2v 4+ 5
Solution:
Pt P A
AP 42x+5 (P +2x+1)+4 T (x+1) +(2)

Put, x+l=t=dx=dt

When x=-1¢t=0and whenx=1,t=2

.[I dx . [F dt

H(x-1)'+(2)° 01t +2°

=[ltan'li 2 =Ltan"1 tan ' 0
2 2l 2

RYEANE

(03
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Question 8:
r[l_%}kdx
"\ x 2x
Solution:

r[l—%}hdx

1\ x 2x

Put, 2x =t = 2dx=dt

When x=1,t=2 andwhen x=2,1=4

Then, / '(t)z_;iz
= [(3-a= [0 o
=[er O],

Question 9:

1
(=)
. fi——dx
The value of the integral “5  x is
A.6
B.0
C.3
D.4
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Solution:
1
— )3
o I= I i __H_dx(x f )
Consider, ;3 X
Let x=sinf = dx = cos0d0

x=l,9=Siﬂ_1(l] x=18=£
When 3 3 ) and when =g
1
x (sinB —sin39)3
=]=|2 cosOdo
i

_ j‘g (sin@ )5 (1-sin® e]
sin“(';] sin*@

o (sinﬂ)%(cose)

B Lin"[%] sin2 7] Sinz g

1 2
(sin6)5 (cosf)s .
sin

0sBdo

cos0d6 = j

5

0500 = j (°° ) coséc*0dD
Sln ] (Sm6)3

= I?_l(,](cotﬂ)g cosec’0d0
s g
Put cotO =t = —cosec’0d0 = dt

0 =sin™' [%],t =22

i =0
2

When and when

- 2li6)

=6
Thus, the correct option is A.

Question 10:

Iff jr51ntdt then f( )
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A. cosx+xsinx
B. xsinx
C.xcosx

D.sinx+xcosx

Solution:

f(x)=| esinads

Using integration by parts, we get

f(x)= a‘_[:sin tdt — _‘: {[%IJ I sin tdt}dt
=[t(~cost) || —I: (—cost)dr

=[-tcost+sint];

=—XCOSX+sinx

=f'(x)= —[{x(—sin x)}+cosx}+ cos x
= XSin X—COSX+COSX

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

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

Question 1:

i

_L? cos” xdx

Solution:
I=[2cos’ xdx ...(1)
E ?r a a
=5 1= 705" [E—x}i’x (L S (x)ax=|. f(a—x)dx)
= I=[2sin’ xdx ...(2)
Adding (1) and (2), we get
2] = J‘o%(s.in2 x +cos’ x)dx
=2/= Lf 1.dx
=21 =[xz

—=27="
2

S
4

Question 2:

\/sinx

dx
‘[" Jsin x ++J/cos x
Solution:
sm X
dx
'[ \fSlI'l X ++COSX
. _[ sm X o (1)
Consider, sin x ++/cos x
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4

T
T e

, dx
Jsm ——x Jms ——x

z \Jcosx
I=|? dx (2
= 'L Jeos x ++/sin x ( )
Adding (1) and (2), we get

++C05X

21 =
'[ Jsmx ++/cos x

dx

::»21:]31.&
=21 =[x]z
.
2
ﬁI:E
4

Question 3:
3

J-g sin? xdx
0 , 2 3
sin? x+cos? x

dx

Solution:

= J sin xdx st g ()

sin x+coszx
3x

R sin?| = —
= 2

b 3 3 dx
sin? E—xJ+ cos? E—x
2 2

3
=13 L‘msdx .(3)
cos? x+sin? x

Adding (1) and (2), we get

Let

x |dx

( [ F(x)ae=]’ f(a—x)dx)
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3 3
L 2
5 SIn° x+Cos” x
21:_[02ﬁdx

sin? x +cos? x
= 2]=L%l.dx:>2}'=[x]§

—>2=2=7="
2 4

Question 4:

_[% cos’ xdx %

0 gin® x+cos’ x

Solution:
Consider,

4 5

= cos xdx
I=|———— - 5 dx (1)

O sin” x+cos™ x

:;zﬁ coss[E—X)dx 4 (rf(x)=rf(a—X)cﬁ)
} 0 0

* sin® {E—xjﬂzos’ [me
2 2

g 225
— sin” x
0 ¢cos” x+s8In” x

Adding (1) and (2), we get
of = [28in x+cos x

o sin® x+cos’ x
9] =L?1.dx:>21=[x]§z"

) L )
5 4

Question 5:

[ Jx+2a

Solution:

5
Let I=L|x+2|dx

As, (x+2)<0 on [_5?_2] and (x+2)200n [_2=5]
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fs|x+ 2| e = j__j—(x-t- 2)dx +I_52(x+2)¢£c (I:f(x] = J‘:j'(x)+ﬁf(x))

2 =2 2 3
I= |2 qoe| | Z oy
2 =5 2 g

=- ﬂu(-z)-@-2(—5)}[%@(5)-%_2(_2)}

2
= 2-4-2—5+1o]+[§+10-2+4]
I 2 2

=—2+4+§—10+2f25+10—2+4

=29
Question 6:

jj|x_s|dx

Solution:

b
Consider, h= L |x a SI dx

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

1=[~(=S)dr+ [[(x=5)ax ([ 7(x)=] £()+] £ (x)
=—[x—2—5x] +[x—l—5x:'

2 2 2 e
=—[2—25—2+10]+[32—40—2-'-25}= 9

2 2
Question 7:
J;x(l—x)"dx
Solution:

I = rx(l—x]" dx

Consider, 0
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»
If—x 1x))

=L —x)(x)" =JD (" =
(-2 | (e e

n+l n+2 |
1 1
~[rma
_ (n+2)—(n+1)
(n+1)(n+2)

1
~(n+1)(n+2)

Question 8:

jflog(ntanx)dx

Solution:

ot I:jflog(1+tanx)dx wal ]

I=1-= L%log(l +tan(i:~—x]]dx ( [ £ (x)dx=["1(a -—x)dx)

T
T tan ——tan x
=1=["logil+—3—1dr [tan(a—b):tana—m)
: § B o 1+tana tanb
4

—tan x
== jﬂog{n }dx:>I j*logl—mx)dx

=I= Elog 2dx — Elog (1+ tan x)dx
=iz jflog 2dv—1 [from(1)]
=21 =log2[x]r

2f=log2|——0
=% og |:4 :|

T
I=—log2
3 g
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Question 9:

J: A2 = xdx
Solution:

2
Consider, 4 .[o X2~ xdx

1=[@-x)\2=C=n)c ([ 1(x)etv= [/ f(a-x)ek]
= I:(Z—x)nf_xdr

4><2\/__g i J_ SJ_

3 5
_40J_-24J__16JE

15 15

Question 10:

J.E (2logsin x —logsin 2x) dx

Solution:
Consider, 1 = J’f(zlogsinx—log sin2x) dx

I =f§(2 logsin x —log(2sin ;ccosx))dx

1 =E (2logsin x —logsin x — log cos x — log 2) dx
=5 =I{?{logsinxwlogcosxmlog2} ~.(1)

([0 £ ()ax= [ f (a=x) e

=S 7= Lz{logcosx—logsinx—logZ}dx s} )
Adding (1) and (2), we get

Since,
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21 = [ *(~log2~log2)dx

= 2/ =-2log 2jfl.dx

T
= [=—log2| —
& [2]

T
=& toud
5 (~log2)
T 1
= [=—|log—
2[°g2}
.
2 gZ

Question 11:

m
J_zx sin’® xdx
ET

Solution:

I= J._E,, sin® xdx
Let 2

. : 2 2 .
As sin® (—x) =(Sm (_x)] =(—sin x)z =sin’ x , therefore sin® x is an even function.

If f ( )1s an even function, then .[ (x)dx 2]' (x)dx

1= 2_[33m xdx =22 %

2 sin 2x 3
=Lz(l—0032x)dx=[x— 5 :L

-.E_ETELEJ _[o_éﬂiﬁﬁ}

) 2 8
zz_sinn_

2 2
_E
2
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Question 12:
J‘w xdx
]

1+sinx

Solution:
i xdx
Let 0 1+sinx

- J-O(rr x)

1+smx

Adding (1) and (2), we get

2= jl+smxdx I

T
0 1+sinx

=521 =

dx

..(1)
=] = ﬂ—(ﬂ_x)

0 1+sin(n' -x)

(2)

= T—X

1+sinx

d (1 f ()= F(a-)a)

Multiplying and Dividig by (1—sinx)
(1-sinx)

21 =
- EL (1+sinx)(1-sinx)

:’2":”_[01 sm.:cE

COS X

=2I= WL {sec x—tanxsecx}dx
=2 = frli[tan x| —[secx]:]

~tan(0)) ~(sec(r) - sec(0))

=2f= n’[(tan(n:)
=2l=n[2]

=I=x

Question 13:

J_Ex sin’ xdx
E)
Solution:

Let

I
I=|2 sin’ xdx ...
2

(1)

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

S(%)is an odd function, then L;f (x)dx=0
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oA =% sin” xdv=0
i

Question 14:

n 5
Iﬂ cos’ xdx
Solution:
2T
Let I=L cos’ xdx ...(1)
cos’ (2m —x) = cos’ x

We know that,

J; 70)de=2f] 7M1 (20-5)= £ (5
—0 if /(2a-x)=-7(x)

o 1=2[" cos’ xdx

= 1=2(0)=0 [a::os.j (7 —x)=-cos’ x]

Question 15:

fg SIn X —coS X
0 14+sinxcosx

Solution:
_J-% SIn X —COS X / 1)
Consider, 0 l+sinxcosx

z sin(%—x}—cos(%—x) i .
=1=f1— N (Iof(x)dxz_[gf(a—x)dx
l+sm[5—xjcos(5—x] )

. )

- COSX—SInx
Sl=2———dx ..(2)
0 1+s8inxcosx

Adding (1) and (2), we get
=2I= Fde =1=0

0 T+sinxcosx
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Question 16:

I; log (1+cos x)dx

Solution:

Consider, I:I:log(l+cosx)dx cusl)

:>I=I; log(1+ cos (7 —x))dx (I:f(x]dxzj:f(a—x)dr)

== _[: 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] = J‘G" log (sin” x) db

= 21 =2{ log sin x) dx

=TI = _..: log (sinx)dx  ...(3)
. sin(7m —x)=sinx
We know that,

[ 7 (x)ae =2 f(x)x if f(2a-x)= f(x)
I = _L%log sinxdx ...(4)

== 2_[0"2'10g sin (% - x}a&c = 2“? log cos xdx
Adding (4) and (5), we get

WWwWW.CUEMATH.COM
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I = E(log sin x +log cos xdx)
= :E(logsinx+logcosx+log2—log2)dx
=T =E(10g2$inxcosx—log 2 )dx

_ Clossinzsde—
::J—L log sin 2xdx L log 2dx
put, 2x =t = 2dx =dt
Whenx=0,1=0

Ir pa . T
i = ?L logsmtdr—alogz

1 =«
cx s L funi
A

—TI=-nlog?2

Question 17:

‘[J_h/r.:

Solution:

= J‘+Jﬂ (D

We know that, (j )= I;f(a mx)dx)

‘[ a— x—I~J_ (2)
Addlng (1) and (2), we get

21]I+Jﬁ

:>21=j01.dx

=o1=[z]
=2I=4q

a
===
2
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Question 18:

j:|x-1|dx

Solution:

4
I|x—l|dx
0
Since,
(x-1)<OwhenO<x<land(x-1)>0whenl<x<4

=[xt + [ Jx—1a (J':f(x}dxzKf(x)dx+ff(x)dx)
I=[~(x-1)dx+[ (x-1)ax
=[x—£]l +[x—2—x]4 =1—1+@—4—l+1
2 L2 Tk 2 2 2
=1—l+8—4—l+1
2 2
=5

Question 19:

Show  that J:f (x)g (x)dx-—-Zj: / (x]dx if f and g are defined as
f(x)=rf(a-x)andg(x)=(a-x)=4

Solution:

Let
1=[) F(x)g(x)ds .01
= [ fla=x)glax)de ([ 7(x)dx=[ f(a=x)ax)

= I:f(x)g(ahx)dx wal(2)
Adding (1) and (2), we get

21 = [[{f ()2 (x)+ 7 (x)g (a=x)} s
=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:
ﬁ,(xs +x¢0s x + tan’ x+l)dx
The value of " is
A.0
B.2
C. 7w
D.1
Solution:

T
Pﬁ (Jc3 +xcos x + tan” x +l)dx
Consider, "

== F x3dx+_[§,,xcosxdx+ﬁ tan® xdx+j§,,1.dx
2 T el )

For / (x) an even function, then faf (x)dszI: f (x]dx

it/ (I) is an odd function, then -[—af (x)dx
And

I:0+O+0+2I31.dx

=2[x];
_n
2
=171
Thus, the correct is option C.
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Question 21:

The value of L’ [

A2

Caw
DS hw

Solution:

I I [4+35mx
4+3cosx

ks

:>1=1=j'02

— Elog[

% 4+3sinx
4+3cosx

4+3sm[——x)
2

4+3COS(E—.I)
2

4+3005x]
4+3sinx

Adding (1) and (2), we get

G

4+3sinx
4+3cosx

=

)dxis

}flx (1)

([ 7 Ge)ete= [ 1 (a-x)at|

(2)

4+ SC?Sx)}dx

4+3sinx

Z(4+3sinx 4+3cosx
:521=Ii X
O\ 4+3cosx 4+3sinx

=2l = Elog

ldx

:2!=I§de

=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

)C—X3

Solution:
1 _ 1 _ 1
x—x’ x(l—xz) x(1—x)(1+x)
: _£+ B * .
Let *(1-x)(1+x) x (1-x) (1+x) (1)

= 1=A(1-x" )+ Bx(1+x)+Cx(1-x)

=1=4-Ax’+Bx+Bx’ + Cx-Cx*
Equating the coefficients of x*,x and constant terms, we get
—A+B-C=0
B+C=0
A=1
On solving these equations, we get
A=1
Bt

2

1

C=-——
2

From equation (1), we get
__ r. k 7
x(1-x)(1+x) x 2(1-x) 2(1+x)

g 1 1 1 1 [
éfx(l—x;(l-i-x] xzv[;dx+5'[(11—x)dx_5-[(1+x)

=log|x| —%Eog'(l - x)| —%log‘(l + x)‘

(l—x)li (1+x)]5 =log| Ix 1‘+C‘
-x)} (1+)2

=log|x| - log

—log

x2

+C

: L 1l
+C=—lo
5 g
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Question 2:

1
Jx+a+vx+b

Solution:
1

1

Nx+a—~x+b

= X
Jx+a+x+b  Jx+a+x+b Jx+a—-Jx+b

Jrra—vxrb (Vrra—x+b)

_(x+a)—(x+b) a
1

a—b

:I\/x+a+\fx+b

|| (xa) (x+b):

o= (7 TR

:(a—b) 3

2

Question 3:

3
2

1 .
—_— [Hmt: x= E}
xax—-x’ t

Solution:

1e 1
:_E-[ 1
=-l:z\/ﬁ]+c

. 2,/5—1}(?
a X

:—z( a_x}-FC

a\ X

:3(a2_b)|:(x+a)%—(x+b)g]+c
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Question 4:
1

# (x“ +1)%

Solution:
1
&
X (Jc4 + 1)4
Multiplying and dividing by x~°, we get

=3

X3 T (x“ + I)T
- 2.3
¥x (x4 +l)4 Hik
= 3
(x' +1)4 1(f‘+1]‘I
= xs(x4)_% = x_s x‘i
L( 1Y
4
()
Let
L:t:—idr=dtjlcﬁc=—£
x* x % 4
3
.-.j%ﬁ:j%{n%} "= L1y
Jf;z(x"+l]I : X 4
) 15
4
: 1+—)
=—l (1+t)4 +C=—l[ X' +C
4 1 4 1
4 4
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Question 5:

1 . I 1
— |Hint ——=— 3 put x=¢°
x% +x3 x%+x? x3[l+x6]
Solution:
1 1

T 11 1
x2+x3 x3(1+x6]

Let x=¢*=dx= 6t5dr

; 1 -
fae=f5 [ iy
x? +x3i (]+x5]
=6
j(1+r)
Adding and Substracting 1 in Numerator

__6J't +1 1

*6_[ £ +1
1+¢ 1+r

Using a’ +5° =(a +b)(a2 +b° —ab)

(1+0)(¢ +12—1><r) |
o e

1 1 1 1
=2x2 =3x> +6x° —6log{1+ x5J+C

1 1 1
= 24/x =3x7 +6x° —610g[1+x6}+C
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Question 6:

5x
(x+4)[x2+9)

Solution:
S5x A Bx+C

(x+l)(x2+9)=(x+1)+(x2+9) (l)

Consider,

=5 Ske A(x2 +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
1

A=-=
2

}:

=

RO =

From equation (1), we get

x+9
5x -1 29

(x+1)(x*+9) Irl(Jnc+l)+(x2 +9)

5x pofl_l . (x49)
j(x+1)(x2+9) I{Z(xﬂ) 2(x2+9)}ﬁ

=—llog|x+1‘+ij%¢c+2f%€b¢=——1-10g|x+1|+l_|'22—xcbc+2_[%aﬁc
2 b S S il 28 ] 2 443 49 29%%+9

 Uoales s Lroglet +6ls 2 L
= 2l()g|x+1‘+410g|x +9|+2.3tan 3+C
| 1 3 X
———Elog|x+1|+zlog(x2+9)+Etan l§+C’
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Question 7:
sinx

sin (x - a)

Solution:
sin x
sin (x - a)
Put, x—a=t=dx=dt

J- lsinx dx=-|-s1n(.t+a)dl
sin(x—a) sin#

Sinfcosa-+cosfsina .
I - dt=_[(cosa+cottsma)dt
sin

=tcosa+sinaloglsint|+C,

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

= sinalog|sin(x—a)|+ xcosa+C
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Question 8:

Slogr _ dlogx

e e

3logx _ 2logx

e e

Solution:
pilonr _ pilosx otlosx (elosx _1)

eSlogx _eﬂogx eZIng (elog.r - l)

2logx

x3
m:jfm=§+c

Question 9:

COS X

V4 —sin® x

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

= V4 —sin’ xﬂz J J(g)ft_ (1)
=sm'[%)+c
=ﬂn4[mgx]+c

=Xic
2
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Question 10:

sin® x—cos® x

1-2sin’ xcos’ x

Solution:

sin® x—cos’ x (sin"x—cos“x)(sin“x+cos4x)

1-2sin’xcos’ x  sin’x+cos’ x—sin® xcos® x —sin® xcos® x

(sin“ X +cos’ x) (sin2 X —C0s>

)r,)(sin2 X +¢os’ x)

(s.in2 x—sin® xcos’ x) + (cos2 x—sin? x cos? x]

(sin4 x+cos’ x) (sin2 X—cos’ .x)

sin’ x(l —cos? x)+ cos? x(l =

sin’ x)

—(sin‘* x+cos’ x)(0032 x—sin® x)

(sin“ x+cos” x)

=—C0S2x

,[ sin® x—cos" x
1-2sin” xcos” x

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

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

Multiplying and dividing by

dx = I—cos2xdx= -

sin2x e

Sm(“‘b),we get
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1 sin(a—b)
sin(a —b) [cos(x+a)cos(x+b):|
_ 1 _sin[(x+a)—(x+b):|]

sin(a —b) _cos(x+a)cos(x+b)

_ 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)

[tan(x +a)- tan(x+b):|

sm(a b)

; = x+a)—tan(x+b) Wx
jcos(x+a)cos(x+b)dx_Sm(a_b)f[taﬂ( )~ tan (x+b) |
- sin(rll mry [—log |cos(x+a)|+10g |cos(x+b)|:|+(j
= og 2305 +2)

sin(a—b l ‘cos(_x+a)| =5

Question 12:

1-x*

Solution:

3
X

J1—x*

Put, x* =t = 4x’dx =dt

3
=>I X !_l dt
1—x* Y
=—sin't+C
=—sm"(x‘)+C
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Question 13:

X

(1+ex;(2+ex)

Solution:

X

e
(1+e‘)(2+ex)
Put ¢' =t = e*dx=dt

e’ dt

*lmoEa* e

Aryen)

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

t+1

i 4
t+2

=log

1+e*
2+e"

=log +C

Question 14:
1
(xz +l)(x2 +4)

Solution:

) 1 _Ax+B i Cx+D

N (x2 +1)()(:2 +4) (Jc2 +1) (x2 +4)

=1 =(AJ«:+B](J¢:2 +4)+(C’x+JD)(:c2 +1)

= 1=Ax’ +4A4Ax+Bx* +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

AB+D=1
On solving these equations, we get
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A=0
o]
3
C=0
p=_1

3
From equation (1), we get

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

1 1 1 E 1 1 f
J.(x2+1)(x2+4)dx'_gjlx2+l _51x2+4
=gt L L o
3 32 2

=1tan'lx—1tan‘1£+c
3 6 2

Question 15:

0053 Iehgsin_v
Solution:
cos® xe®#" = cos® xxsin x
Let cosx =t = —sinxdx =dt

= J. cos’ xe' ¥ dx = Icos3 xsin xdx

Question 16:

et (x“ $ l)hl

Solution:

=1 3 =]
P (x" o 1) = ¢ (.:nc4 Nt 1) =

Let x*+1=t = 4x’dx=dt
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= for (e a2
1

4d g

=%log|t’+C

:%log|x“+1|+C
=%log(x"+])+c

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

Solution:

f'(ax+b)[ f(ax+b)]
Put, S(ax+b)=t= af "(ax+b)dx=dt

= [ (@B f (ax+b) [ dr== [

=_1..[f"“}= L_(f(ax+b))"+C

al n+1 a(rH—l)

Question 18:
1

.Jsin“" xsin(x+o)

Solution:
1 1

\fsin3xsin(x+ o) B Jsixﬁ x(sinxcosor +cosxsine)

1

\/sin‘1 XCOS +Sin’ X Cos XSin«

1 cosec’x

sin® xvcosa + cotxsina  /cosa + cot xsina

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

o dx =
"-\/Sin3 xsin (x+a) wacosa +cotxsino

_ =l
sin ot

sin ¢

sin o

i

= Iﬁ
sina? \Jt

(2t ]+C

[2Jcosa+cotxsinaJ+C

cosxsina
coset + — +C
sin x

sin o

Jsinxcosoe+cosxsina e -2 sin(x+a)
sin x sina sin x

+C

Question 19:

sin”'

x—cos ™' Vx

S o 2
S].I'lI X +COS {\!x

xe[0,1]

Solution:

sin”' Vx —cos ' /x

I= dx

Let

As we

==

sin™ Vx + cos™ Vx
. - 7
sin”' Vx +cos ' Vx ==
know that, 2

J [% —cos”' \/j] —cos™ x/J_cdx

2
(g

=g.£ 1.::15):---5L cos ' \/xdx
T 2 14

A os
=% j1__|‘cos Jxdx (1)

Let Y

= _[cos“’ Vxdx

Also, let Vx =t= dx =21t
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= 2_[ cos 't.idt

it

=/*cos 1+ —dt

-

={2cos 't— IL_ld#

i
=12cos 1~ _Hl i+

—dt
NIE
3 1 1. _ .

=t*cos ' t——/1-t* ——sin't+sin' ¢

2 2
=r20()s"t—l 1—32+lsin‘lt

2 2
From equation (1), we get

I:x—i[t2 o5 t Al +lsin‘1 ril
T 2 2

=J|r—i{xcos'l x—% T sm‘\/_}

T
f 2
x—i x| Z—sin?x |- 2222 Esint' Jx
T 2 ) 2
4x . 2\/— 1
=x—-2x+—sin Jx+— X ——sm \/_

T

—x+= [(Zx l)sm'\/_:|+—\} —2PEe
=2—(2x—_l)sin"\/;+—ﬁ—x+C

T

Question 20:

1-vx
1+\/;

Solution:

1-/x
1+\E
Put, x=cos*0 = dx =-2sin6 cos0d6

F=
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2sin’ 9

1 cos® (—2sin @ cos 9)0’9:—_[ 2 sin 20d0
1+cosf 2cos’
Cos” —
2
$1n — s
772’[ 2 [ZSm cos —}cos@d@
0 2
cos —
_ ,4Isin2 Qcos 0do
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
. 29 . 29
:—2Is1n —a’9+4jsm —d0
__2’[[1 c0s29}19 4J-1 cos@h9

_ 5 QistQ 4 Qisan L
2 4 2 2

sin 20

=0+ +20 -28in@+C

sin 20

=0+ +28in0@+

—6+ —29’”‘20039 ~2sin6+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

X

Solution:
_I[2+Sm2x]€
l+cos2x
24 2sinxcosx ) ,
" [ 2cos’ x }
1+sinxcosx
- [ cos’ x }
_{ sec x+tanx)e
Let f(x)ztanx:>f'(x)=sec2x
nI=[(f (x)+ £(x)) e
=e' f(x)+C

=e' tanx+(

Question 22:

x+x+1
(x+1)2(x+2)

Solution:

x2+2x+1 _ 4 p B.2+ C (1)
Let (x+1) (x+2) (x+1) (x+1)" (x+2)
=>xz+x+1=A(x+1)(x+2)+B(x+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

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

il ey | -~ 3 |

1) (:+2) G+ (x+2) (w41

X +x+1 1 1 1
P S Pre e [ ey b Yo

=—2log|x+1|+3log|x+ 2|—#+C

(x+1)
Question 23:
- Hl—x
tan —
1+x
Solution:
I=tan™' I_—xdx
1+ x
Let x =cos = dx=—sin0d0
I =J‘tam'l I—cosfl (—sin@)d6
1+ cosé

s j tan ! sin6do = —j tan”! tan%sin 0do

| _ 1
= —5.[9. sin0do = —5[9.(—0059)— II.(— cos&)dﬂ]
= —l[—ﬂ cosB +sin6 |

2

=l9 cosh —lsinﬂ
2 2

1 1 1
=—cos xx——1-2 +C=2cos  x—=1-22 +C
2 2 2 2

=%(xcos_1 x—1-x )+C
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ion 24:

Vx'+1 [log(.uvc2 +l)—210gx:l

Soluti

vx* +1[10g(x2 +1)—2logx] N _,_1

x4

on:

2

x +1
xﬂr

«Jx +1

1
T
1
_3

B
F:(J

x4

ol
ol

+1

J

)

P

lz_r:, dx = dt

o= j' \flj—log[u—J

= —Ejﬁlogtdr

Using

12 3
——1?logr+—=1t*
3 o 9

3
:——tg

1

il

3 3

(2 122
logt. —— | -.—di
E T8

2 2

3

g2 Gip-l
=t logr——|rdt
3 B 3I

53
—logt——t
3 g

82
9

3

lo t—z
& 3

1+L
X

[log(x +1) logxz]

= I A log tdt

integration by parts, we get

1 = d =
——|logt | r2dt —<| —logt || t3dt +dt
3 ourfa Geee s

3
= Jz {log[H;—zJ—%}LC
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Question 25:
J:e’(l_smx}dx
5 \l—cosx
Solution:
s J- ( 1—sin x}
1—cosx

: X
1—2sin > cos ™~ cosec? =
i X

— N_ex 2 2 dx.=j:ex _Z—Cot—
2 2sin® > 2 2 2
2

;
Let /(%) =Ty

= f'(x)=- [ cosec §]=%cosecz%
I=fee ()4 ()
=|:exf(x dx:lg

=— gxootii|
i 2

w

Question 26:

_ﬁ sin x cos x

0 cos* x +sin? x

dx

Solution:

_ 5 sinxcosx

————dx
Let 0 cos* x+sin’ x
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(sinxcosx)
r
s I=J'4 cos’ x
9 (cos" x+sin* x)

cos’ x

dx

T

T tan xsec’ x
~1-];

1+tan’ x

Put, tan’ x =¢ = 2tan xsec’ xdx = dt

T
When x=0,t=0and when ©_ 4’
o lpdt 1
Heghree gl

= %[tan‘1 1—tan™' O]

Question 27:

cos’ x

dx

JE
0 cos® x+4sin’ x

Solution:
3 F cos’ x
0 cos® x+4sin’ x

Consider,

t=1
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cos’ x
=] =
0 cos x+4(1 cos x)
1 2
N cos” x
0 cos’x+4—4cos’ x
. —1 = —3005 x .
3 4—3cos X
T4 2
:>I=—1 24 3cos" x 4aix

390 4-3cos’x
S A 2 z

T 2Lm2xdx+ljz;2dx
370 4-3¢cos"x 4—-3cos” x

4
__Izld 3 I 4sescecxx3

£ = 4sec’ x
= -E[X]g +_J.°2 4(1+tan2x)-3dx

" 2
- Bpa (e IHEE 4
6 30 I+4tan”x
J-g 2sec’ x
Consider, Y 1+4tan’ x

Put, 2tanx =t = 2sec’ xdx = dt

o
- t:w
When x=0,t=0and when = 2’
J-E 2sec” x - o dt
0 [+4tan’ x 0 14+£°

"]
~[tan"" («0)—tan (0)]

T
2

Therefore, from (1), we get

s 2[71‘] T T _T
I:——-j-_ _ = —_ —_-
3 6 6
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Question 28:

_[ sinx+cosx
—dx
% Wsin2x

Solution:
J- s1nx+cosx
Consider, L sin2x
smx+cosx sin x +cosx

=[= J —_[ dx

1f-(——sm2:rc \/ (-1+1-2sincosx)

T sinx+cosx
=T= dx

\/l (sinx— cosx)
Let (smx—cosx)—t:>(smx+cosx)dx=dt
1-v3 ﬁ—lJ

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

1
= 1
As \/1 =[] )2 Vi-¢* , therefore, V1-¢* is an even function
[" r(x)ax=2["f(x)dx

We know that if /(%) is an even function, then

B

=28 =2_[ b o
0

=2
- [Zsin" f}%

=2sin™' (E]
2
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Question 29:
1 dx
b
Solution:
Consider, ‘ll\/m Jx
] 1 ( +x+J_)
U(Jn—x-f) ( 1+x+f)
e (J1+_x+~/_)
I+x—x
- [ |

o] 3]

=-§-[(z)% -1]+§[1]

3
3 3
42
3
Question 30:

_ﬁ Sin X +Cos x
- x
0 9+16s8in2x

Solution:

Zsinx+cosx
0 9+16sin2x

Consider,

Put sinx—cosx=1= (cos.x +sinx)dx =dt
9

n
When ¥=0,2=—1 and when ~_ 4

t=0
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= (sinx—cosx)2 =42

= sin® x+cos’ x—2sinxcosx =1°
=1-sin2x=¢>

= sin2x=1-1°
.-_I=I_Olr16‘?;_—tz)

_."0 dt
-19+16-16¢*

=j-0 di =In di
125-166  H(5) ~ (%)
0

5+ 41|

5—41|]

5

=i[2(15) log

1
=—|log(1)-1
40[og() 0g

-1

1
=—1I1og9
40 e

Question 31:

E sin 2. tan ™" (sin x Jdx

Solution:

Consider. 1= _|.0E sin 2x tan”™" (sin x Jdx = E 2sin xcos xtan” (sin x )dx

Put, sinx =¢= cosxdx=dt

When x=0,=0and when

T
= 1
2
o ! -1
=1 =2 ttan” (t)dr (1)
Consider
1 2
1+ 2
_a‘ztan"z‘_lj-e‘val—l
2 29 14¢

—tan! t.g—j

di

ttan”'t 1 e 1
= ——|ldt+— dt
2 2'[ 2‘[l+f2
ftan't 11,
= ——ft+—tan
2 2 2

=1

[t.tan™ tde = tan™" ¢ [ 1dt —I{%(t&n_l t)Itdt}dt
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From equation (1), we get

t“tan”'t

= 2Ilr.tan'l rdt=2[
i
=[E—1+£]=£-1
4 4] 2

Question 32:

I xtanx
¥ gec x + tan x

Solution:
=  xtanx
Let Yo secx+tanx

sec(m — x)+ tan (7 —x)
o[ —(7 —x)tan x
4 J‘0{—(secx+tan,vc)}dx
:>f=_|m (7 —x)tan x

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

! { (z - x)tan(z )

t

(1)

1

——+—tan
2

2

I
o
0

([0 7 (x)ae= [} £ (a—x)as)

.(2)
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sinx

=  glanx .
2l = —dx:>2!=x_[ —_COSX
0 gecx+tanx o 1 i sin x

COSX COSX
ssinx+1-1

=2l=r| ———dx
O JT+smx

:>2.I=Jrr1.dx—7r K;,dr
0 o I+smnx

(1-sinx)
1+sinx)(1-sinx)

=il = xfoﬂl.dx—irj-: (

=97 =?r[x]:—1rrl_smxdx

0 cos’ x

=2/ =3rz—frj:(sec2x—tanxsecx)dx
=2 § =?r2—:q:[tanx—secx]z

=2/ =n"-r[tanm —secx —tan0+sec (]
=2 =r*-x[0-(-1)-0+1]

=2l =r"-2x

=2 =r(x-2)

I=%(7r—2]

Question 33:

[ The=1l+e=2 o3

Solution:

Consider, | = [ Tpe= 1 o= 2] pe= 3 J

= 1= [ Je—tjdr+ [ e+ 2e+ e+ 3x

I=L+L+1  ..(1)

Where, = J, =11, = [ v+ 2fdr and I, = []x+3pe
4

1= fe-1lx
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(x—1)20 for 1<x<4

s l= jld (x—1)dx

x? !

::u'l:[——x]

2 1
:>I]={8—4—l+l-‘=-9—
2 2

1= [ Jx-2fdx

(2)

x=220 for 2<x<4andx-2<0 for 1<x<2

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

e 2
== | 4|2 -2x
2 2

1

=1, zl+2 =2
2 2
= 1,=[ x-3d

=1, =[4—2—2+%:|+[8—8—2+4]

x-320 for3<x<4and x-3<0 for 1<x<2

= [ (3=t [ (x-3)ax

23 2
=1, {3—"—} +["?—3x

2 1

=1 =[9—2—3+l}+[
2 2

=L =[6—4]+B]=%

9

8—12——-5-9}
@

..(4)

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

9 5 5 19
I==+=—+=—=—

2 2 2 5]
Question 34:
f_dx__EJ,k,E
L x?(x+1) 3 &
Solution:

[z
Consider, a4l
1 A B
=t +—

Let, xz(x-kl) x x x+1
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=>1=Ax(x+1)+B(x+1)+C(x2)
= 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

1 111

TRy  (xe])

pefl Bt 1 Lo T pe Lo topafl
=1=| _;+?+(x+l) =|-logx——+ og(x+ )l

| (x_ﬂj_l _ [i)—l—lo (z]+1
U\ ) xR0

=log4—log3-log 2+§

= log2—10g3+§

=lo [E}_E
5 3) 3

Hence proved.

Question 35:

.[lxe"dx =]

0

Solution:
1

Let L= .[o L
Using integration by parts, we get

1=sfea- [ 4 )| [ea)a
~[re ]~ feas
g

=1
Hence proved.
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Question 36:
1
I Ix” cos’ xdx=0
Solution:
= Il x'" cos® xdx
Consider, -1

Lot /(x)=x"cos"x
= f(-x)= (—x)” cos* (—x)=—-x""cos* x=—f(x)

5 (I) is an odd function.

]

We know that if / (I) is an odd function, then L:f (x]dx =0
e j._lix” cos® xdx=0
Hence proved.

Question 37:
z . 2

Iz sin’ xdx ==
0 3

Solution:

) = [2gin?
Consider, 1 .[n Sif ey

n
I= _[01 sin’ x.sin xdx
z
= '[03 (1 —cos’ x) sin xdx

bl T
= Lz sin xdx — Lf cos® x.sin xdx

. s 1
=[—cosx]g+[cos x]z
3 0

1 1 2
el iz ®
+3[ ] 3 3

Hence proved.
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Question 38:

[ F2tan’ xdx =1-log?2
0

Solution:

. _ [T ot
Consider, ! .[o 2tan xdx

1=I§2tan2x.tanxdx=2jf(sec2—l)wnxdx

=2J'fsec2xtanxdx~2j§tanxdx

i T .
:2|:ta.r; x} +2[logcos x]+ =1+2[logcos%—logcosﬁ]
0

=1+2[log71_5—logl}=1—10g2—10g1=1—log2

Hence proved.

Question 39:

Jlsin'] xdx =21
0 2

Solution:

1
Let L sin™! xdx

[
= Lsm xlidx
Using integration by parts, we get

IS |:sin_l x.xl - _LI ‘/li?xdx

] 1(——2x)

_[xsm x]0+2jﬂﬁd{x

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

When x=0,z=1and when x=1.=0
L dt

1 =[JCSiIl_I x}i +%J.O 7
=I:xsin" x]:) +%[2Jf]?
=sin™! (1)+I:—\ﬁ:|
P

2
Hence proved.
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Question 40:

L

Evaluate .[n g as a limit of a sum.

A+ f(a+(n-1)h)]

Solution:
g
LetI_Ine dx
We know that,
J'f(x)dx = a)lm;—[f(a)+f[a+h)+
k—b a
Where, »n
Here, a=0,b=1and f( ) g
BRI
n "
1, 5 ]
Leﬁdx (1 O)HEH[f(O) (0+ k) +f(0+
_llml_62+ez"3x+. +e _hm [
n—yo gL n—>w0 §]
[ 32 Y* 2y
1-{e” A E
=lim=| &* ( _3h) —lim = & ¢
H%mn_ l ( ) n—>w p 1_8_;
2 1_ 3
=1lim— 8( 6; )]32(331)11111&[;
n—»w = n—>0 §p -z
l-¢ = e " —1]
3 -3
- 2 7371 -
—82(63—1)lim(—1} H :e(e )lim
n—om 3 _2 n—>w0 _2
e -1 e"-1
—82(6_3—1)
= 1
_—_
—e' 1 e

Question 41:

J dx
e" +e " 1s equal to
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A tan™(e")+C
B.tan'(e )
C.log(e"—e™)+C
D. lnt)g(.«fr +e")+C

Solution:

I= f
Consider, e +e”

Put, ¢* =t = e'dx =dr

fed = I1+t

=tan 't+C
=ta:l1_1(e")+C

Thus, the correct option is A.

Question 42:

J- | cos2x 2 dx
(sm X +cos x) is
1

A——1C
sin x +cos x

B. log|sin x +cos x|+ C
C. log Isin X —COS xl +C
1

D. e
(sinx+cosx)
Equals to
Solution:
7= cos2x
Consider, (sinx+cosx )

2 dx=_[:—!dx
e +1

s e J‘COS xX— sm xdx

(sinx+cosx)

COSX —sin x

dx

j-[cosx+ sinx)(cosx— sm.x) j-

(sinx+cosx)’

COsSX+sinx

Let COSX+sinx=¢=>(cosx—sinx)dx=dt
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L= [
”I—It
=logl|+C

=10g|cosx+sinx|+C

Thus, the correct option is B.

Question 43:

If f(a+b—x)=f(x], then .[, of (x)dx is equal to

A2 f by
B. a;bﬁf(b+x)dx
b—a

[ o

D. azij.:f(x)dx

C.

Solution:
b

Consider, /= [, ¥ (¥)dx (1)

1=["(a+b=x)f(a+b-x)x (Ef(x)dx:ﬁf(a+b—x)dr)
= 1= (a+b-x)f(x)ax

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

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

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

:;»r:(“;b]ﬁf(x)dx

Thus, the correct option is D.

Question 44:

I]m_I( 2x_12]dx
The value of *° lER=x™) s
A. 1l
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Lo

o
SNk

Solution:
I=Iltan']( zx_lz]dx
Consider, o [x=n

== o[ e

=g~ ;:tan_jx—tan‘l(l—x)]dx (1)

= 1= [tan™ (1-x) ~tan™ (1~ 1+ ) Jix
= 1= [tan” (1-x)-tan” x Jix
= 1= [ [tan™ (1-x) - tan™ (x) Jx (2)

Adding (1) and (2), we get
=27 zL:(tan_' x—tan™' (1—x)—tan™' (1—x)—tan™" x)dx
=27/=0

==
Thus, the correct option is B.
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