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IONST % Chapter 7 Integrals
EXERCISE 7.1
Question 1:

Find an anti-derivative (or integral) of the following functions by the method of inspection,
sin 2x .

Solution:

= i(cc'slx) =—2sin2x
dx
= sin2x=~li(0052x)
2 dx

= sin2x = w‘i[——l—cost]
dx\ 2

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

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

cos3x.

Solution:

:i(sin 3x)=3::0$3x
dx
= cos3x = li(sin 3x)
3dx
= cosSx:i(lsin 3x]
dx\3

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

a>°x\

Question 3: (b
Find an anti-derivative (or integral) of the following functions by the method o& p@&

e, \
. O@ N
N4
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olution:
= %(azx) =2¢*

—% er :%_;%c‘(eh)
1 5

:>ezx =i[1321]
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:
d 3 2
—(ax+b) =3 +b
< (ax+b) =3a(av+b)
1 d 3

= (ax+b) =—(ax+b

(ax+b)' =3 (ar+b)

= (ax+b)' =L L(acss) )

2

: +b)’
Thus, the anti-derivative (ax+b) ofis 34 Q)

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

sin 2x —4¢e**

Solution:

i(—lcos 2x—ie3xl =sin2x—4¢e>
dx\ 2 3

——cos2x——e3"] A
Thus, the anti-derivative of sin2x—4e™ is [ 2 3 GQ ,\\C)
O

Find the following integrals in Exercises 6 to 20: %

- &2
J.(4e”+1)dx Q% &Q
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olution:
[(4e™ +1)dx =4[ e™dx+ [1ax

3x
:4{3 ]+x+C
3

2 xec
3

Question 7:

[+ [l—}]—z—}dx

Solution:

J.Jc2 (l—xl—zjdxzj.(xz—l)dx
:szdx— j 1dx
=%3-x+c

Question 8:

J.(ax2 +bx+c)dx

Solution:

_[(a:x2 +bx+c)a5: =ajx2dx+b_[xaﬁc+c_[1dx

3 s
=da x— b x— +Cx+C
3 2

3 2
ax

=—+—+cx+C
3 2

Question 9: @
x’+e" ) dx 0 ‘\O
[(2e+e7)a O N
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_[(sz +e")dx= ijzdr +_[e"a!x

3
=2[§ J+e"+C

=25 e
3

Question 10:
I 2
Jx ——} dx
(-
Solution:

() et

=jxasr+f£abc—2jm

x2
=7+Iog|x|—2x+C

Question 11:

3 2 _
Jx +i,;c 4!

Solution:
J%=J(x+5—4x4)¢ix
:dex+5_[ldx—4jx'2dx

2 -1
=x—+5x-4(x—]+c
2 1

2
X

=—+5x+i+C
2 x

Question 12:

st +3x+4 /

Jx
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olution:

jx +3x+4 J.{x§+3x%+4x_%]dx

a1 3 1
=?x2+2x2+8x2+C

T 3

=%x5 +2x% +8Jx+C

Question 13:

J-xs—x2+x—l /

x—-1

Solution:

Jx—x X ox 4x-1, =] *J[x—'-](x 1)

=I x2+1)dx
:szdx+_{ldx
3
=X 4x+C
3
Question 14:
J.(l—x)\/;c‘dx
Solution:
3
Jo1- )= {5 -
1 3
:szcf)c—szdx
3 =
2 x2
BERA
2 2
3 3
*gxi—g 2 +C
3 5
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Question 15:

[~ (3x% +2x+ 3 )d
Solution:

_[\/;(sz +2x+ S)dvc = I[Sx% + 2x% + Sx%)dx

3 3 1
=3jx2dx+2jx2dx+ 3jx2dx
7 s 3
x? x2 x2
=3 ‘—Z—- +2 ‘—é" +3 ‘*é- +C
2 2 2
7 5 3
o S e ity .7 T O
7 5

Question 16:

J(Zx—3cosx+e")dx

Solution:
I(Zx—3cosx+e‘)dx= 2!xdx—3jcosxdx+]e*dx

2
=%—3(sin x)+ex <o

=x’—3sinx+e* +C

Question 17:

J(2x2—3sinx+5\/;)dx
Solution:
3 inx+ = *dx — 3| sin xdx + é . @
[(2% —3sin x-+5x Jax = 2[ x?dx— 3[ sin xdx + 5 [ x2alx 60 \O
2% x% @
=T—3(—cosx)+5 ? +C &6 Q
2 %\(b
_§x3+3cosx+?x-5+C Q &Q
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Question 18:
[secx(secx +tan x)dx

Solution:
_[secx(secx+tan x)dx = J(secz X +sec x tan x)dx

= Jsecz xdx+Isecxtan xdx

=tanx+secx+(

Question 19:

_[ sec’ x ;

Cos QCZX

Solution:
1

2

sec” x 2

Jl > dx:J’cos X dx
cosec’x 1

sin” x
_ J- sin’ x

dx

cos® x
= Itan2 xdx

I(seczx—l)dx
Isec:2 xdx—jldx

=tanx—-x+C

[l
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Solution:
_[2 3sinx J-[ 3sinx}ak
cos’ x cos’x cos’x
=I2sec xdx—3jtanxsecxdx

=2tanx—-3secx+C

Choose the correct answer in Exercises 21 and 22

Question 21:

1
=)
The anti-derivative of Jx equals
1 1
(A) %xé’ +2x24C
2
(B) EJc3 4—1;752 +C
3 2
3 |

] bl
(c) 2

3 1
(D) %x2+%x2+(3

Solution:

[ﬁ+f]=]xédx+jx%dx

x2
+—+C

(SR

2

3
2

3
2 5 o 5 4l
3

Thus, the correct option is C. 60 ‘\O
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()=
If dx x* such thatf(z)zo, then/ (%) is
1 129
A - e ki
(4) #4512
1 129
B Big S g SO
(B) e i
I 129
&) g
(C) +x3+ :
1 129
D F i, o HE
(p) ©+-L2
Solution:
d . 3
— =4 =
Given, dxf(x) sl
3
3——:
Anti-derivative of x! ! (x)
Therefore,
3
= 4 3.__dx
f(x) Ix =
f(x)=4jx3dx—3 (x"")dx
x“ x""
f(x) [4} [_3J+
f(x)=x4+i3+C
X
Also,
=:F(2)=1
: 1
= f(2)=(2)' +—=+C=0
:>16+l+c:0
8
1
:C__Q 60 &)
8 O
1129 74)

\
o
Thus, the correct option is A. 6\' %'
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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

| 2 e I dt =log|t|+C

1+ x*
zlog|l+x| +C
=log(1+x2)+C
Question 2:
(logx)z
X
Solution:
put loglx|=1
—dx dt

Therefore, x
j g|x[ I: dt

=—+C
3

—

_ log:}jlx‘)a o 60 §O
Question 3: @ @

| Q"O Q’Q
x+xlogx %\(b %‘
Solution: . OQ &Q

L §\\ Q(b
x+xlogx_x(1+logx) @ \/
Put l+logx =t ‘Q

N
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h@l
L)

Therefore, x

1 1
————dx=|-dt =1 C
J‘Jc(1+10gx) '[t ' 0g|t|+

=log|l +logx|+C

Question 4:

sin xsin (cosx)

Solution:
Put cosx=t¢

Therefore, —sin xdx = dt

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

=cost+C
=cos(cosx)+C
Question 5:
Sin (ax+b)cos(ax+b)
Solution:
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
Jsin2(ax+b) ljsintdr

A = [0
2 29 2a
=;—a[—cost]+C

=_—1c052(ax+b)+C X
4o 60 C}§0

Question 6: 6
Nax+b \é %_Q

Solution: %
Put ax+b=t¢ OQ

Therefore, ,\\\ @é
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= adx=dt
:dx:ldr
o
! 5
! 1¢ = 1|#?
ax+b)2dx=—\t*dt =—| — |+C
[(avrb)dv=—[rdr=— 3
2
3
=£(ax+b)§+C
3a
Question 7:
xvx+2
Solution:
Put,x+2=t¢
Sdx=dt

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

:j[z; —21'%}#

3 1
=_[r3dr~2j12dt

3 3
2 1>
E—z ? +C
2 2
5 3
=2:5_i;5 +C
5
2

3 3
=;(x+2)5—%(x+2)5 +C

Question 8:

xV1+2x°
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olution:
Put, 1+2x> =1
Sodxdx = dt

:>Ix\/1+2x2dx=_|‘€dt

1

1
=£Ir-dt
3
1] ¢
=3 ? +C
2
. 1+ 2x* %
—-6'( + LX )"‘l‘C
Question 9:
(4x+2)\/x2+x+1
Solution:
Put, x* +x+1=t¢
.'.(2x+1)afx=dt
[(4x+2)Vx +x+1dx
=I2Jr_dt
=2t
i 3
t? 4 2
=2 7 +C=§(x2+x+l)2 +C
2

Question 10:

oy
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Solution:

1 _ |
=
Put, (\/;—l)m‘
‘ —]~dx=d1

ol

1 2
:j—&(&_l)dx_j?dr

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

Question 11:
x

Vx+4

, x>0

Solution:
Put, x+4 =1t

o=l

Rt S ()

x+4

J{?}c 2 sl e

=2t5(t—12)+C Xe¢
3 S

=§(x+4)%(x+4—12)+c (74)

:gvx+4(x—8)+()
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Solution:
Put, x’ —1=1
2 3xde=dt

=3 I(x3 —-1)é x>dx =I(x3 —l)§ xtds

Al
[ﬁﬂ“’}#
3

1
:IIE(I+1)%=1

|-:*I-4
+
+
Oy

U-’|-I‘-‘h|ht‘»|a

~N W L

T

4

)3+C

—
il
+
A RS
—
| e
SR
+
~

=
T
I
—

. |
+Z(

Question 13:

2
X

(2+3x3 )3
Solution:

Put, 2+3x° =1¢
= 9x%dx = dt

2

x _Lpar
:>I(2+3x-‘)3dx_9j(r)3

0
=l Ly +C
9| -2

1 lz +C
18\ 1
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Solution:
Put, logx =t

;lm=m
X

1 _[a _
:’Ix(logx)mdxi[(t)m (

1=m

:(logx) i
(1-m)

Question 15:
X

9—4x?

Solution:
Put,9—4x’ =1¢
co—8xdx =dlt

= J-9—J§1x2

—1¢1
dx—?f;dt
~~Hogl+C

=
=?log}9—4x2‘+C

Question 16:

2x43
e

Solution:
Put, 2x+3=¢
S 2dx=dt

=5 J-ez“sdx = %je‘dz‘
=%(er)+c

1 (2
== 1
2

https://millionstar.godaddysites.com/
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Solution:
Put, x* =¢
5o 2xdx =t

Question 18:

eran"x

1+ x?

Solution:

Put, tan' x =1
1
C1l4x

tan~' x

:>jf+7dx=_[e’d:

dx=dt

2

=e'+C

=ela.n_x+C

Question 19:

e —1

e +1 0 . C)Q
N\

Solution: @b (OC}'

e -1 &6 QK

P | \@

Dividing Nr and Dr by e*, we get 6 %'
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h@l

2
e’ —1

e‘t B ex __e—x

et xl &yt
X

Ied
Let e +e " =t

(e‘—e"‘)dxzdi

e2x_1 ex_eu.r
:Iezr+1dx:'[e‘+e"
_(at

t
= log‘r|+C

dx

=logle" +e |+ C

Question 20:
e2x _ ew2x

e!x o e—2x

Solution:
Put, & +e ™ =¢
(2e2” = g )dx =dt

= Z(ez" —e"“)dxz dt

er _8—2,\- df
= ==
I[ezx +e"2"] 2t

Question 21:
tan® (2x—3)

Solution:
tan® (2x—3) =sec’ (Zx— 3)~1
Put, 2x-3=t¢

https://millionstar.godaddysites.com/

mm Wondershare
PDFelement

Remove Watermark g



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

s 2dx =dt

= [tan® (2x—3)dx = [[ sec’ (2x—3)—1dx
:%I(sec2 r)dt—jla{x = %Isec2 tdr—jlafx
=ltanr—x+C

2

=;tan(2xw3)fx+C

Question 22:
sec’ (7—4x)

Solution:

Put, 7-4x=¢
S—4dx=dt

.'.J.s.ec2 (7"—43:)(1’)c=_le"s,ec2 tdt
-1
=—/(tant)+C
3 (tant)+
=_T]tan[7—4x)+C
Question 23:

sin”' x

i

Solution:

Put, sin' x=1¢
1

N1=2
=%, I%dx:jmt @60 ‘\C)
=§+C=M+C Q@ Q

dx =dt
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2cosx—3sinx
6cosx+4sinx

Solution:

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

Let 3cosx+2sinx =t
(-3sinx+2cosx)dx =dt

IZCosx—3sinx _rdt
6cosx+4sinx 2t
11

=—|-dt

QII

=llog|t|+C

2

= %Iog|25inx+SCost+C

Question 25:
1

cos’ x(1-tan Jc)2

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

Let (1-tanx)=1¢

—sec” xdx = dit
.[ sec” x _-dt
(1-tan x)2 #

=— f tdt
=1+C

t

1

- +C

(1-tanx)
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Solution:
Let \/3_6 =t

1
——dx=dt
2Vx

j‘COS X

Jx

=2sint+C
=2sinJx +C

dx = 2j costdt

Question 27:

A/sin 2x cos 2x

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

= j\!sin 2x cos2xdx = %j\ﬁdt

1 3
= ;(sin 2x)2+C

Question 28:
cosx

Jresinx Q}Q O

Solution:

Put, 1 +sinx=¢ \(&6 Q
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5

ONS

cocosxdx=dt

J1+sinx

{2
=—+C
l+

2
=+

=2J1+sinx+C

jj COS X dxzji
] Ji

Question 29:
cotxlogsinx

Solution:
Let logsinx=¢

=5 cos xdx = dt

sinx
cocotxdx =dt

= Icot x log sin xdx = Irdr

= 4C
2

= %(logsin x)2 +C

Question 30:
sin x

l+cosx

Solution:
Put, 1+cosx=¢
;. —sin xdx = dt

:>I sin x dx=f—£ O@

1+cosx

:—log|t|+C ‘ 60 C}\
=—log|l +cosx|+C &6 Q
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sin x

(1 +cosx)2

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

:I%dpj_ﬁ

1+cos x)

= —It“zdr

S
t

1

— —_f
(1+cosx)

Question 32:
1

l+cosx
Solution:

Letl ?1+cosx
1

%
sin x
,[ sin x
" smx+cosx
___[ 2sinx

1+

Slnx+COSx
_lj(smx-t—cosx)+(sinx—cosx)
2

(sinx+cosx)

smx COSx
L e
smx+cosx @

sin x —cos x " O
:E(x)+_j—dx 6\3 (’)\3

27 sinx+cosx @
Let sinx+cosx=r:>(cosx—sinx)dx=dt (O

~(dr) \
sI= s ZJ ; 6\'{0 %_
_x 1 _x 1 Q7 O
- 2log|r|+C - 210g'smx+cosx\+C Q
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Question 33:
1
l—tan x

Solution:
- [—
Put,I “'1-tanx
_ J- 1. e I cos x_ e
o SHE cosx—sinx
COS X

dx

1 2Cos X dv:%‘.-(cosx-smx)+(cosx+smx)

~ 2 cosx—sinx (cos;vr*sinx)

=— - =—+—|——dkx
2 cosx—sinx 2 2Ycosx—sinx

Put, cosx —sinx == (—sinx—cosx)dx =dt

ljlder%J-cosx-i-smxdr_x 1 pcosx+sinx

- —(dl)_f_l
“I_E_'_EJ.T_Q 2Iog‘t‘+C

=£—llog\cosx—sinx\+c
2 2

Question 34:
Jtanx
§in X COS ¥
Solution:
tan x tan x xcosx
P L S dx
SiN XCOS X SIN X COS X X COS X
Jtan x sec” xdx
= [ == J'
tan xcos” x Jtan x

Lettan x = = sec’ xdx = dr
.-.Izjﬂ
N
=23t +C Q X
=2Jtanx+C @6 C?

Question 35:

(1+logx)’ Q KQ
I N
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Put, 1+logx=1
.‘.ldx=dt
X

if@dxzjrzdt
3

= 2l
3

:(1-f~I<;gJ4:)3 e

Question 36:

(J¢'+I)(Jc-lrlogx)2

Solution:

(x+1)(x+logx) = [XHJ(x-&log)z = [l-n-;lj(x-i-logx)z

X X

Put, (x+logx) =1

[1+1}1x i
X

1 2
1+— I dx = |t’dt
:>I[ +x](x+ 0gx) I
3
:t—+(f
3

:l x+logx) +C
3 g

Question 37:
X’ sin (tan 3 x")

1+ x® @

Solution:

Put, x* =¢ K6®Q
:>4;xd21:1?:an x! - I sm tan t ) n Q \®Q

Let tan 't =u . ,\‘\\O @é



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

o |

LIONS

1
dt =du
1+¢

From (1), we get
X’ sin (tan'] b )dx
'[ 1+x*

2

|
=stm udu
1
= —(-— cos u) +C
4
1 .
= ——cos(tan r)+C
=_—lcos(tan"' x*)+C
4
Choose the correct answer in Exercises 38 and 39.

Question 38:
10x” +10" log, 1
J- 0x -||-010 ige de
x"+10 equals
(4) 10" -x°+C (B) 10" +x"+C

(C) (10°=x°) " +C (D) log(10"+x°)+C

Solution:
Put, x'" +10" =¢

-(10x° +10 log, 10)dx = [ %

10x° +10% log, 10 dt
jj 10 dx:,[_

x° +10x {
=logi+C

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

Question 39:
dx
-[ sin” xcos” x  equals 60 .\OQ

(A) tanx+cotx+C (B) tanx—cotx+C

(C) tanxcotx+C (D) tanx—cot2x+C \(&% Q

Solution: Q Q

p Izjlzdxzz‘[,zlzdx ,\\\O @K

ut, sin” xcos™ x sin” xcos” x N \/®
SO
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sin’ x+cos’ x
=_.. ) 7. 0%
sin” xcos” x

sl 2
sin” x Cos” x
:I dx +

. 2 2 s+ 3 2
SN XCos X S5INn XCOSs X
= fsecZ xdx + fcos ectdx

=tanx—cotx+C

Thus, the correct option is B.
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EXERCISE 7.3

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

Question 1:

sin’ (2x+5)

Solution:

sin® (2x+5) = 1-c0s2(2x+5) _1-cos(4x+10)
2 2

- Isinz(zprs)dx:Il—cos(;xﬂo)dx

:%Ildx—%jcos(élxﬂ(})dx

1 1[Sin(4x+10)]+(

2" 3 4

=lx—lsin(4x+10)+c
2 8

Question 2:
sin 3xcos4x

Solution:

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

j-sin 3xcosdxdx = %j{sin (3x +4x)+sin(3x —4x)} dx
= %I{Sin 7x+sin (—J)}dx
:%I{sin 7x —sinx}dx

= %Isin 7 xdlx —%Isin xdx

:l[gcos'?x]—l(—cosx) N 5
2 7 2

—cos7x cosx
= + +C
14 2

Question 3:
cos2xcos4dxcosbx
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Solution:

1
Using, cos Acos B = E{COS (A+B)+cos(A- B)}
_.'cos 2x(cos4xcos 6x)dx = J'cos 2:{% {cos (4x+ 6x) +cos(4x— 6x)}} dx

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

I{cos 2xcos10x +cos 2x} dx

I[ —cos(2x+10x) +;cos(2x IOx)} [Hcgﬂxﬂaﬁc

= —J'(cos 12x +cos 8x + 1 +cos 4x) dx

1|sinl2x sin8x sin4x
= +———+x+ +C
4[ 12 8 4 }

Question 4:
sin’ (2x+1)

Solution:

put, 1= sin’ (2x+1)

= Isin’ (2x+1)dx =_[sin2 (2x+1)sin(2x+1)dx
= [(1~cos® (2x+1))sin(2x+1)dx

Let cos(2x+1)=1¢

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

:sin(2x+l)dx:_7dt

3 0 ’\O
=%{cos(2x+1)—@} @6 6}'

_ —cos(2x+1) cos’(2x+1)

3 — +C %\(b %_
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—
uestion 5:

sin’ xcos® x
Solution:
Let 1= Isirﬁ xcos’ xdx
= _[(:033 xsin’ xsin xdx

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

:>I:—Ir3(l—t2)dt

4 rﬁ
=—[(r- d:_—{———}w
6
_ COS JC_COS X C:COSGX_COS4X
4 6 6 4

+C

Question 6:
sin xsin 2xsin 3x

Solution:

. : 1
Using, sin Asin B =E{cos(/t ~B)—cos( A4 +B)}

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

lj e 2xdx—% sin x cos Sxdx

:%[_Cozszx}—%j{%sin(x+5x)+%sin(x—5x)}dx
=_°°‘°’2x—lj (sin 6.:x-+ sin (—4x)) 60 (’;\'\O

0552x1[0086x cos4x} c %Q {b
8 4 \(&%Q

—cos2 1| —cosb 4
_ 0085 x_§|: cos x coSs x}+C’ % &
=l|:cos6x_cos4x_0082x}+c ‘\’\\O @@

8L 3 2
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Question 7:
sin 4xsin 8x

Solution:

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

Isin 4xsin 8xdx = I{%cos(-ﬁlx ~8x)- %cos(4x+ 8x)}dx
=%I(cos(—4x)—cosl2x)dx

=%I(cos4x—cosl2x)dx
N 1 [Sin 4x B Silex]

2| 4 12

Question 8:

1—cosx

l+cosx

Solution:

1 2sin? >
—COs X _ 2

[Zsirff:l—cosx and 2 cos’ i=]+cosx]
1+cosx 5., 2% 2 2

EHE
2

=(seczi—l)
2

Wimecl dx = I(secz x —])a‘x
2

“"1+cosx
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Question 9:
cosx

l+cosx

Solution:

Yl
cos® = —sin® =

SN 2 2 I:cosx=cosz£—sin2£ and cosx=20052£—l:|
1+cosx T 2 2 2
2
-
2 2

J‘ﬂdplj[l_mz inx
1+cosx 2 2
=1I(l—seczf+1]dx
2 2

=l'[(2—sea::2 f]dx'
2 2

X
=L 2x-—2|+C
2 1
2
=x—tan£+C

Question 10:

sin’ x
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sin’ x =sin” xsin’ x

_[l—cosh)(l—coﬂx]
2 2

(1—cos 2):)2

1
4
=—[l+cos2 2x—2cos ZxJ

1+ [W] —2cos Zx}

1+l+lcos4x—20052x]
2 2

e T S B S S B e
I I 110

gJrlv.:x)&mx—2(:052:(
2 2

lj[g +lcos4x— 20052x]¢b<
4712 2

:l §x+l sin4x _szm2x L
4| 2 2 4 2

=l|:3x+ sin 4x

8

:E—lsin 2x+isin4x+C
8 4 32

. 4

=
I

LI
w
-
=

—25in2x}rC

Question 11:

cos* 2x
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cos* 2x = (cos2 Zx)z

g [1 +cos4x )2
2

= i[l +cos’ 4x + 20034@

= ] ]+[%}+ 20054.}:}

I cos8x
I+—+
2

+2cos4x]

[3  cos8x

+2cos 4x}

.'.ICOS“ 2xdx = I[§+ cos8x " 0084;\:)1‘
8 8 2

:gx-»-isin 8x+lsin4x+C
8 64 8

Question 12:

.2
Sin” x

l+cosx

Solution:

;o 2s1n—cos—
sm”x 2 2

2cos?
2

\ - X 5K
= smx=2smn—cos—,cosx=2cos ——1
l+cosx 2 2 2

L X x
4sin? Ecos2 =

2cos?
2

=2sin?>
2

=1—closx ) @
J‘ sin” x cixzf(l—cosx)dx 60 (,}\O

I+cosx
=x-sinx+C
)
RPN
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uestion 13:
cos2x—cos2a

COSX—COoOSot

Solution:
_2Sin2x+2asin2x—20:
cos2x—cos2a¢: 2+ 72 [cochosD:ZSinCJrDsinC_D}
COSX—COSaY osin T % gin % 2 2
2
B sin (x+ o )sin (x— o)
L (xvra). (x-«
sin sin
(5
. (x4 x—o . x—o x+o
ZSln{ Jcos( ] 2sm[ }cos( ]
B 2 2 2 2
B C(x+ay . {(x—«
sin sin
(252 ol 357
x+ X—e
=4cos cos
(5 (557
x+o x—« X+ x—o
=2| cos + + cos —
T e
:2[cos(x)+cosaJ
=2cosx+2coscx
.'.j—coszx*coszadx:j2c0sx+2cosadx
CO8 X —COS
:Z[Sinx+xcosa]+C
Question 14:
COS X —Ssin x
1+sin2x
Solution:
cosxTSinx: — coszx—smx. [sin2x+coszx=l;sin2x=25inxcosx]
1+sin2x (sm X+cos x)+2smxcosx Q)

. O O
__cosx—sinx L AN
(sinx+cosx)’ @6 O

Let sinx+cosx=t¢


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

https://millionstar.godaddysites.com/ Remove Watermark PDFelement

~.(cosx—sinx)dx = d
J-cosx-sinx I COSX —SIN X
1+sin2x

(sinx+ cosx)
dt
- -.' =
= [rar
=—"+C

=—1+C
!

-1 ,
= 4C
Sin x +¢0S X

Question 15:

tan> 2xsec2x

Solution:
tan’ 2xsec 2x = tan” 2x tan 2xsec 2x
= (sec® 2x—1) tan 2xsec 2x
=sec” 2x tan 2xsec 2x — tan 2xsec 2x

j'tan3 2xsec2xdx = Isecz 2xtan2xsec2x —jtan 2xsec2x

sec2x

=_.-sec2 2xtan 2xsec2x — o

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

sec2x
2

j'tans 2xsec 2xdx :%J‘rgdr— il

3

I” sec2x

6 2
~(sec Zx)3 _sec2x
6 2

+C

Il

+C
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uestion 16:

tan” x

Solution:

tan® x

=tan’ xtan’ x

=(sec2 x—l)tanzx

=sec’ xtan’ x —tan’ x

=sec’ xtan’ x — (5302 x —1)

=sec’ xtan® x —sec’ x +1

Itan‘ xdx = _l.sec2 x tan? xdx — Ise:-::'2 xdx + Ildx
= J'sec2 xtan® xdr—tanx+x+C  ...(1)

Consider sec® xtan® xdx

Let tan x =¢ = sec” xdx = dt

£ tan’x
= Isecz xtan® xdx = jtzdr -5 &
From equation (1), we get
1
Itan" xdx =§tan3 x—tanx+x+C
Question 17:
sin® x +cos’ x
sin® xcos® x
Solution:
sin x+cos’x _ sin’x N cos’ x

i 2 2 . ain2 2 . 2 2
SIN“XCOS" X SN~ XCO0S™ X SIn” XCos™ x
sinx  CoSx

P
Cos  x sm x
= tan xsec x + cot x cosecx

i 3
SIn” x+Cos™ Xx
J‘T,—dx = j(tanxsccx+cotx cosecx ) dx 0 X
SIN” xCcos” x 6

=secx—cosecx + C @
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cos2x+2sin’ x

0082 3

Solution:
cos2x +2sin’ x
cos” x
~ cos2x+(1-cos 2x)

cos® x

[cost =1-2sin’ x:l

1 2
=———=s560" X
cos’ x

_ Icost+ 2sin’ x

. dx=jseczxdx=tanx+C
cos’ x

Question 19:

1
sin xcos’ x
Solution:
1 _sin® x +cos’ x
sinxcos’ x  sinxcos’ x
sin x 1
— 7 + =
cos’x sinxcosx
1
2 cos’ x
=tanxsec’ x + 08 X
sin x cos x
cos® x
, sec’x
=tan xsec’ x+
tan x

2
.'.I%driftanxseczxdxﬂ[sec ~ dx
SIN X COS™ X fan x

Let tanx =7 = sec’ xdx = dt
1 1 R
zfmdx_jrdwj;dt 60 \O

2
=%+Iog\r\+C ©

=%tan2x+log|tanx|+(?
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cos2x

(cosx+sin x)2

Solution:
cos2x _ cos2x _ cos 2x
(cosx+sinx)2 cos’ x+sinx’ +2cosxsinx 1+sin2x

.[ cos2x 26&2-[ co:?2x
(cosx—l—sinx) (1+sm2x

Let 1+sin2x=¢

)dx

= 2¢cos2xdx=dt

J- cos2x dlejldt
~? (cosx +sinx)’ 2°¢

- Sogll+C
= %log\Hsin 2x|+C

= %Iog‘(sinx+cosx)2|+c

= log|sin x+ cos x|+ C

Question 21:
sin”' (cos x)
Solution:
sin "' (cos x)
Let cosx=¢

Then, sinx=+/1—#

= (—sinx)dx=dt

A Tdt

sin x
des —dt

Lit?

; ; dt
s lsin ' (cosx)dx = |sin' ¢
i (cons)at - fin e L |
=_J‘ sin”' ¢

1-¢
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o
Let sin't=u
1
1=
Jsinfl (cosx)dx= —judu

= dt = du

_ —|:sin‘1 (cos x):r

2

+C ...(1)

We know that,

sin™ x+cos” x =2
2
~.sin” (cosx) = %— cos' (cosx) = [% -x]

Substituting in equation (1), we get

jsin"(cosx)dxzﬂ+c

2
=—l(%+x2 —:ﬂrxJ+C’
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uestion 22:
1
cos(x—a)cos(x—b)

Solution:

1 L. 1 { sin(a—b) ]
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b)
_ 1 [sin[(x-b)—(x—a)}}

sin(a—b)| cos(x—a)cos(x—b)
_ 1 [sin(x_b)cos(xma)—cos(x"b)sin(x-a):l
sin(a —b)
1

= ﬁ[tm(x~—b)~tan(x-a)]

 sin (a -

cos(x—a)cos(x—b)

1
:Icos(x—a)cos(x—b)

= ;)[— log ‘cos (x- b)| +108|‘30S (x —a)”

B sin(a—-b
_ 1 " |cos(x—a)|]+
sin(a—b)[ g|cos(x—b)| g

Choose the correct answer in Exercises 23 and 24.

Question 23:
,[ sin’ x —cos’ x
sin’ xcos” x  is equal to

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

(C) —tanx+cotx+C (D) tanx+secx+C

Solution:

s 2 % LI
SIN X—C05 X sin x
e x—cos’x 4 j[ _

sin® xcos’ x sin” xcos” x

2
cos” x
- = |
sin” xcos” x

= I(secz X —COS ech)dx

=tanx+cotx+C
Thus, the correct option is A.
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e’ (l +x)

ST x
J‘COSI (e"x) equals
(4) —cot(ex”)+C

(C) tan(e)+C

(B) tan(xe")+C
(D) cot(e‘ ) +C

Solution:
J e’ (21 + jr)

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

g M dt

J. cos.(2 (e”x))d’c i -‘- cos’
= Isecg 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’ =¢

3x7dx = dt

3x° dt

NN I t*+1
=tan"'t+C
tan (x3) 3 O

=

Question 2:
1

NI+4x7

Solution:
Put, 2x=t¢
L 2de =dt

1

S

29 1+12
_l [2 1 - [ 2 2
_E[log'f'f‘ 1 +1H+C {Jﬁdf—log'x‘F X +a
=%Iog|2x+\f4x2+l|+c

Question 3:
1 R
(2- x)2 +1 %

. O
olution: RN @
Su:, t2—x:z‘ @ \/®
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:I;dxe

1
1/(2*x)2+1 ﬁjﬁdt

1
=—log|r+y'tz+1’+C [I
VX +d?

=—10g|2—x+.}(2—x)2 +1|+C
| ! |

=log|(2—.!c)+\/.1|c2 —4x+5|+

dt=10g‘x+ufx2 +da

|

Question 4:
1

V9-25x"

Solution:
Put, 5x=¢
S S5dx=dt

1 1 1
— = [—d
jj\/9—25x2 SI\/9—:2 t
=l_[ L&
5

V3t —1r?
= lsin"1 [L) +C
5 3
= lsin_l (S_x}'_ &
5 3
Question 5:

3x
1+2x*

Solution:
Let v2x2 =t

https://millionstar.godaddysites.com/
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. 2J2xdx = di
dt
1+4¢%

3
dx:zﬁj
= sl J+c

(ﬁx2)+ C

3x
:>J.1+2Jc‘1

3
——tan™

22

Question 6:

1—x

Solution:
Put, x’ =t
S 3xde=dt

2
ﬁ.‘-]fxﬁ

dt

1+

[+
f

I
dx=5[

Question 7:
x-—1

Jxt =1

Solution:

https://millionstar.godaddysites.com/

1

=1 5 X B
iy il et by

]

For ‘[

dx ..

(1)

xt=l

dx,
let x* —1=¢=2xdx=dt
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2 gl
.[ fxz_]dx_z.[\[r_

=+/x* -1

From (1) we get

1

J —J.\/ - —_{\/x:_ldx Uﬁcﬂ:log‘x+\}x2—a
=\/x7——log‘x+\/x7—‘+C

Question 8:

Solution:
Put, x’ =t = 3x’dx =dt

_I\/—

+C

j—dx

—llog‘w t+a°
3

+C

¥ 44fx’+a

Question 9:

sec’ x @
Jtan® x+4 60 &O

Solution: 6

ut, tanx =¢ K
p 3 °d<2
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ONST
. sec® xdx =dt
2
sec” x di
S BEE g p B
Vtan® x+4 N2 427

=logl:+Q12+4|+C
= log|tanx+wjtan2x+4‘+C

Question 10:
1

VxT42x+2

Solution:
1

1
_ = —-
’[\fx2+2x+2 ‘[ (x+1)2+(1)2
Let x+1=t
sdy=dt

dx

dt

| 1
z'[\/;c3+2x+2dx_'[\ft"'ﬂ

= logr+ V7 +1‘C

=log|(x+1)+4/(x+1)° +l‘+C
=log|(x+1)+vx*+2x+ 2‘+C

Question 11:
1

\V9x? +6x+5
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I 1
— = [ ————dx

'[\/9):2 +6x+5 j(3x+1)”+(2)2

Let (3x+1)=¢

= 3dx=dt

=l e almr
Afiw(3]
g (35}

Question 12:
1

V7 —6x—x°

Solution:

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

Thus,

7—(x* +6x+9-9)
=]6—(Jc2 +6x+9)
=16—(x+3)’

=(4) ~(x+3)
_ 1 _ 1
RN IJ(4)2-(x+3)2

Letx+3=1¢
=>dx=dt

dx

we]

ad J. \/ 2 l 2 2 2
(4) —(x+3) (4) -() <O
» 0 ’\O
=sin (%} +C @6 c}

—sin™ (XTJ sy \(b %.Q
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Solution:

(x=1)(¥~2) can be written as x* —3x+2
Thus,
x*—3x42

W LB
4 4

DA STR0
Let (x—%]=t
Sdx=dt
:J 1 1 a

=log

=log +C

(x—%J+\!x1—3x+2

Question 14:
1

V8+3x—x7

Solution:

8+3x—x’ =8—(J€2 —3x+2—2]
4 4
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1 1
-] 8 4+3x—x° b= 11 3 T
=
Let (x_§J=t
2
dx=dt
:j 1 ﬁ:j Ll _ &

2
3
5
=sin’ +C
EJ
. 2
s oif zx—sJ
=sin +C
Jil

Question 15:
1

TG=a-9)

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

x? —(a+b)x+ab
(a'+b]2 _(ar+b)2
4

+ab

=x"—(a+b)x+

{2

= jﬁa&: | L 2
S )

(a+b]
X =t
Let 2

sdx=df

dx

~18 %{%ﬂ% =2)x-5)

Question 16:
4x+1

W2 =3

Solution:

Let,4x+1= Ai(sz +x—3)+B
dx

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

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

4A=4>A=1 o
A+B=1=B=0 .

Let 2x* +x—3=t 60 (’)\30
S (4x+1)dx = dt < &4@

4x+1 1
R R v ¥ %
=2Ji+C Q7 QO
=202x"+x-3+C ,\\\O @(&
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Question 17:
x+2

Jxt =1

Solution:
d
Pu, x+2=AE(x2 ~1)+B ...(1)

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

2A=l:>A=l
2
R=2
From (1) we get
1
—(2x)+2
:I x+2 =2 2
\/xz—l \/xz—l

%I\/;x-tdﬁjxfxf—ldx «2)

In %I—\/%dx Let x> —1 == 2xdx = dr
T

=%[2ﬂ

=l[2 x2—1:|
2

=+/x" =1
2 1

2 =2 dx=210g‘x+\/x2—l‘
Then, ‘[\!xz -1 ‘[\/xl -1

From equation (2) we get

I\%dx: x2—1+210g'x+\/x2—l|+c 0 . OQ
X% N
S &

Qusesti(;n 18: \(&% Q
x—
1+2x+3x? % %.
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olution:

d 2
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=6A:>A=E
6

2A+B=—2:>B=—%

.'.5x—2=£(2+6x)+[—u}
6 3

5 11
2(2+6x)- —
6( i x) 3

fﬁ (6~ "7 3
1+2x+3x2 1+2x+3x>
j 2+6x 11 1
1+2x+3x 3 142x 4302
Let
2+6x 1
Il:j.l+2x+3x2 and]2:jl+2x+3x2
‘.'Iﬁ?d’c:gfi‘l_l"fz (1)
1+2x+3x 3
J' 2+6x
l+2x+3x

Put 14+ 2x+3x% =1¢
= (2+6x)dx=dt

a1 =j?
d; =log‘t|
I, =log|l +2x+3x|

_I I
2 254322

1+ S(xz . xJ
1+ 2x+3x” can be written as 3

Thus, @
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&

L IONS

1+3(x2+3x]
_ 3
:1+3(x2+2x+l—l)
3 99
2
=1+3(x+lj —l
3 3
2
=E+3(x+lj
3 3
=3 [x+l] +E}
3 9
=%
=3|| x+=| +|—
3 3

12:— dx

' https://millionstar.godaddysites.com/ Remove Watermark g~ ppFelement

X+—
11 a 3
—| —1an —ti,
7|
| 3 3
ifa, _1[3x+]
3V2 V2
1 3x+1

o 5] 0

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

e L e el el |

=glog|l+2x+3x2|~il'.an'l[M}-f(]

W2 V2
<
Question 19: 0 X
bx+7 @6 (}3
) ) N4

Solution:
6x+7 6x+7 Q% &Q

JE=5)(x-4) V' —9x+20 ,\’\\O éb
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o |

LIONS
d (>
6x+7=A—(x"-9x+20)+B

Put, dx
= 6x+7=A4(2x-9)+B
Equating the coefficients of x and constant term, we get
24=6=> A=3
—94+B=7=B=34
S 6x+7=3(2x-9)+34
J 6x+7 J3(2x 9)+34

Jx*—9x+20 r20

(2x-9)
322 34—
j.\f 2_9x+20 J.\Jl'x"‘—9)c+20
2x-9 1
— dxand ], = | ———=dx
i fm—— : IJx2-9x+20
.‘.J-Lz.’d,-i*?"”z (1)

Jx?=9x+20
Nx?=9x+20

Then,

_I 2x-9
Y ¥ —ox+20
Letx* —9x+20 =¢
= (2x-9)dx=dt
dt

Jr

I =2

IL=2Vx’-9x+20 ...(2)
and

dx

j’ =

A S

'[\}xz —9x+20
81 81

X —9x+20=x"-9x+20+———
4 4
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9 1 1 &
=0
[x_g]ﬂ/m‘ (3

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

J&dx=3[2\/f —9x+20]+34]0g [x—2]+\/x2 _9x+20 |+C
Jx?=9x+20 2

=67x* —9x+20 +34log[[x—%]+\/x2 *9x+ZOW+C

I, =log

Question 20:
x+2

Vax-x’

Solution:

L x+2= Ai(4x—x2)+3
Consider, dx

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

By e
2
4A+B=2=B=4
:>(x+2)=—%(4—2x)+4 @
<O
sof x+2 dx:J'_%(4_2x)+4dx @GQ(OC}\
Vax—x &

J(4x-x") .(O Q
(1 (4-2x) bt 1 \(b
2'[\/(4x—x2) 4'[ \/(4x—x2) 8 %

o 4-2x / _ 1 N
Let h= Vax—x 4 Véx—x’ o ’§\\\/®®
A\
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LIONS
x+2 1
o f— de==—1,+41, (1)
Vax—x’
Then,
I 4-2x
Vax—x?
Let 4x—x° =t

:>(4-—2x)dx:dr

:I%:ZJ_:Z 4x-x*  ..(2)

]
7. dex

= 4x—i = —(—4x+x2)

=(—dx+x"+4-4)

=4—(x-2)°

=) -(x-2f

;)

. j\f(z)z _l(xuz)z =it ["T) .(3)

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

Jx/ﬁ%dx___(zm)ﬂlsm [ ZZJ +C

= —ax—x* +4sin” (xT_z}c

Question 21:
X+2

VP +2x+3

Solution:

x+2 2(x+2]
'[\fx2+2x+3 B '[\Jx +2x+3 60 ’\O®

2x+4
) I\}x +2x+43 @
_ 2 J- 2x+2 II 2 o é Q
VX2 +2x+3 VXP+2x+3 %\ %'
—I 22 PO, D W Q &Q
\/x +2%+3 \/x2+2x+3 ‘\‘\\O ®®
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2x+2
dx and 7, ——dx

‘[v'x +2x+3 "‘Vx +2x+3

+2 1
j a Shtl ()

Va2 +2x+3
2x+2

Then, 7, = I al

NXT42x+3

Put, x> +2x+3=¢
$(2x+2)dx=d1

i J'd’_zJ' 2t +2x+3 ...(2)

12=I;dx
X2 +2x43
=>x2+2x+3=x2+2x+1+2=(x+1)2 +(\/§)2
=J' : 2ciyc:lcog.g,|(x+1)+\/x2+2x+3| Mk,
J(x+1)2+ 42

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

24x% +2x+3 :|+10g| x+1)+yx" +2x+3 ‘+C
‘[\fx +2x+3 [ G+
=+/x +2x+3+log‘ x+1)+\/x2+2x+3|+C

Question 22:
x+3
x’=2x-5
Solution:
d
Let (x+3) = Aa(x —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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o |

2A=1:>A=l
2

24+B=3=B=4

A(x+3)=2(2v-2)+4

1
—(2x-2)+4
x+3 2(
—dx=
jffuZJ*S ‘[ %2—2%—5
=1I 22Jc—2 drsd 1 E
29 x*=2x-5 x*-2x-5

2x-2
L , le—dx and 7, _Iz—dx
et 2x-5 2x-5

3 1
o = L+4L (1)

), .
_ 2x-2
Then, '_Ixz—Zx-S
Put, x’ -2x-5=¢
= (2x-2)dx =dt

— T4 =I%=log|r‘ =lo::og|x2 —Zx—S‘ i 2)

il 3)

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

% X J6
J-—xz_;j_de=%log‘ —2x- 5| L_:_F\/_I
=Liog|¥® ~2x— 5|42
_21g| 2 5|+\/_ -~ 1+J_ 60 ,‘\\QQ
Question 23: (OQ &(bo
5x+3 \ Q
VX' +4x+10 %\(b %.
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olution:

d(,
Let 5x+3=AE(x +4x+10)+B

=5x+3=A4(2x+4)+B
Equating the coefficients of x and constant term, we get
2A=5=A= >
2
44+B=3=>B=-7

5x+3=§(2x+4)—7

5
jf 5x+3 _ 5(2x+4)—7dx
VP +4x+10 X +4x+10
5 2x+4 1
222t e dx
2'[\/x2+4x+10 I\/x%rabmo
2x+4 1
I =|——dxand ], = | ———dx
Let | Idx2+4x+10 ’ J\jx2+4x+10
S5x+3 5
Sl dx==1-71 (1
j\}x2+4x+10 2" ’ (1)
Then,
2x+4
L= [—222
! Ix}x2+4x+10

Put, x* +4x+10=¢
- (2x+4)dv = di

— S %zzxﬁzz 2 +4x+10 .. (2)

|
I, = | —dx
’ ‘[Vx2+4x+10

:I 1 dx

\f(x2+4x+4)+6
[ 9
J+2)"+(+6) 60 (’)\\C’
:logl(x+2)\/x2+4x+]0‘ ...(3) %6 &(b
Using equations (2) and (3) in (1), we get \(& %.Q
J%cﬁc:%[ x2+4x+lOJ—7log (x+Z)M|+C ‘ OQ% &Q
=Sv‘xz+4x+10—710g|(x+2)v‘x2+4x+10|+c .\\\ @@
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Choose the correct answer in Exercises 24 and 25.

Question 24:

IL
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:
e Lo

X +2x+2 7 (xP+2x+1)+1

1
=|————dx
j(x+1)~ +(1)’
:[tan"‘(x+l)}+C
Hence, the correct option is B.

Question 25:

dx
‘[ V9x-4x* equals

(A)ésin_'(9x8_8]+(f (B) %Sin_'(sxg_g)-i-C
(C)lsin"(—gx_8]+C (D) lsin"'[gx_gJHZ'
3 8 2 9
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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:
% A 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 -1 Z

D(x+2) (z+1) (x+2)

:>I(x+1);;x+z)dxzj(x+l1)*(xiz)d"
=—log|x+1|+2log|x+2|+C
=log(x+2)2 —log(x+1)+C

(x+2)°

=log~——+C
g (x+1)

Question 2:
1

x* =9 @

Solution: @

1 A B
Lt (o9)-3) (543) (=) 2 R
1=A(x-3)+B(x+3) %\
Equating the coefficients of x and constants term, we get Q &Q
A+B=0 ‘\\O Qo)
34+ 3B =1 % 4
On solving, we get @ \/
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Al=—lancIB=l
6 6

. I B
C(x43)(x-3) 6(x+3) 6(x-3)

1

-1 1
:Imdx:j[ﬁ(x+3)+6(x—3)de
= —é—]og[x+3‘+%loglx—3|+(f

— 1 1 |(x_3)|

6 Cx+3)

+C

Question 3:
3x-1

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

Solution:

3x-1 __4 , B C
Let (x-1)(x=2)(x=3) (x-1) (x-2) (x-3)
3x-1=A(x-2)(x-3)+B(x-1)(x-3)+C(x=1)(x-2) ...(1)
Equating the coefficients of x*,x and constant terms, we get
A+B+C=0
—54-4B-3C=3

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

A=1,B=-5and C =4
3x—1 1 5 4

TEDE-2)(x-3) (x-1) (x-2) (x-3)
3x-1 1 s 4
jI(x~1)(x~2)(x~3)dx_J{(xwl) (x-2) (x~3)}dj

=log|x—1|-5log|x—2|+4log|x—3|+C

Question 4:
X

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

Solution:
X A B C

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

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

64+4B+2C =0
Solving these equations, we get
A =l,B=—2 and tf.‘:E

2 2

i 1 2 3

TGD-2)(x-3) 2(-1) (x-2) 2(x-3)
i B 12 3 |,
3f(x—l)(x—zy(x—s)“""‘f{zw—l) (x-2) z(x—s)}"

=%10g|x—1|—2log|x—2|+%10g\x—3|+(?

Question 5:

2x
x*+3x+2
Solution:
et — 2% = 4 + B

X 43x+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=12
24+B=0
Solving these equations, we get
A=-2and B=4

2x -2 4

- (x+l)(x+2) 'c+l x+2)

:I(x+l)(x+2 _J{xu x+l]}d'

= 4log|x+2|-2log|x+1|+C
. . 0 . O
Question 6: ’\\
1-x* %QG ()
x(1—2x]
S
Solution: %

It can be seen that the given integrand is not a proper fraction. Q &Q
Therefore, on dividing (l"xz)by 2(1-2x)  we get '\\\ ®®
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1.1 ( 2-x J
———=—t—| ——— [...(1)
x(1-2x) 2 2| x(1-2x)

A= A
Let x(l —2x) x (1 —2x)
=(2-x)=A4(1-2x)+Bx
Equating the coefficients of x and constant term, we get
—2A4+B=-1
And, 4 =2
Solving these equations, we get
A=2and B=3
. 2-x 2 N 3
N x(l—Zx) % (1—2x)
Substituting in equation (1), we get

1-x> 1 1]2 3
x(l_zx)‘5+5{§+(1_zx)}

1-x° 1 1(2 3
:’fx(l—zx)d"zf{?‘z‘[}*(Hx)}“"
2(iz)log[l—b\r‘ﬂ?

3
:%+10g|x‘—zlog‘l—2x{+C

=%+log|x‘+

Question 7:

X

(x2+l)(x—l)

Solution:
X _Ax+B C

Let (Jc2 +I)(x—l) N (x2+l)+(x—1)
x=(dx+B)(x-1)+C(x* +1)

x=Ax"—Ax+Bx—B+Cx’ +C C)®
Equating the coefficients of x*,x and constant term, we get 60 3\\
A+C=0 < L

~A+B=1 &G) Q

-B+C=0 Zo)

On solving these equations, we get %\

A:—l E?:landC=l Q
2" g Q)

* &
From equation (1), WeL:get ’\\\ ®®
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NEEY
2 gl g g
X2 +1 24 % +1 24 x-1

=—— —dx+ tan” x+—l0g|x—1|+C

x*+1
2x

Consider J x41

dx,let (x2+l)=t:2xdx=dt

:>Ix +1dx=j%=log|t=log‘x2 +1|

% 1 | E 1
—log‘x2 +1‘+5tan ]x+EI0g\x—l\+C

:%Iog\x—u—%log‘xz +1’+%tan"x+c

Question 8:
X

(x=1)" (x+2)

Solution:

X A B C

2 = £k 7t
Let (x=1) (x+2) (x=1) (x=1)" (x+2)
x=A(x-1)(x+2)+B(x+2)+C(x-1)
Equating the coefficients of x*; and constant term, we get
A+C=0
A+B-2C=1

—2A+2B+C=0
On solving these equations, we get

A=£,B=land C=—%
9 3 9

X _ 2 1 2

(x_lf(m)‘9(x+1)+3(x_1)2 T5G) D &S

:)'[(x ~1)’ (x+2) :_Ix 1) _Jx 1)’

_ +—[x—u11)%a[og‘x+2’+(f %
2. [x-1 1 . O

:_9-1 gL\f+2| 3(x- ]) ’\\\ ®®
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|

LIONS

Question 9:
3x+5
X =xt—x+1

Solution:
MFS BHAS
¥ -5 =x+1 (x-1) (x+1)
3x+5 A B C

Let (1) (x+1) (1) (x-1) (x+1)
3x+5=A(x-1)(x+1)+B(x+1)+C(x-1)’
3x+5:A(x—l)(x+1)+B(x+1)+C(x2—2x+l) (1)

Equating the coefficients of x*,x and constant term, we get
A+C=0
B-2C=3
—-A+B+C=5
On solving these equations, we get
A=fl,B=4andC=l
2 2

3x+5 =l 4 1

o1y (eel) 2(-0) (x1) 2(xv)
3x+5 . lp 1o o L N
I(x 1)’ (m) B 2I(x1) ‘[(x 1y’ e jx+1)

1 -1 1
=—Elog‘x—l‘+4[:]+Elog|x+l|+c

1 x+1 4 .
= Elog TI —m+ C
Question 10:
2x-3
x =1 (2x+3) R @
(x*-1) 60 \\(,
Solution: 74) @)

2x-3 2x-3 (%)
(x*=1)(2x+3)  (x-1)(x+1)(2x+3) \f& CB'Q

2x-3 _ A N B N & Q% Q
Let (x—1)(x+1)(2x+3) (x+1) (x-1) (2x+3) - O g
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= (2x-3)=A(x-1)(2x=3)+ B(x+1)(2x+3)+C(x+1)(x-1)
= (2x—3) =A(2Jc2 +x—3)+B(2Jc2 +5x+3)+C(x2 —l)
= (2x-3)=(24+2B+C)x* +(A4+5B)x+(-34+3B-C)

Equating the coefficients of **,* and constant term, we get

2A+42B+C=0
A+5B=2
—34+3B-C=-3
On solving, we get
ded g ! mig= 2
2 10 )
| 2x-3 5 1 24
(e (x-1)(2x+3) 2(x+1) 10(x-1) 5(2x+3)

jf 2x-3 ol
(x+1)(x=1)(x+1) 2

1 1 1 24 1
——dx—— | ——dx—— | ——d
I(x+1) ) IOI(x—l) s J(2x+3) )
5 1 24
—Elog|x+1|—ﬁlog|x—l‘—ﬁlog|2x+3‘+c

5 1 12
= Elog|x+1|—Elog|x—1\—?log\2x+3|+C

Question 11:
Sx
(x + 1)()52 - 4)

Solution:
S5x _ 54
(x+l)(x2—4) (x+1)(x+2)(x—2)

Sx A B &

Let (x+1)(x2 —4) - (.H—l) +(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 N

On solving, we get 60 (’)QO
%)
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"D (x+2)(x=2) 3(x+1) 2(x+2) 6(x=2)

5x 5 1
dx=2
:j(x+1)(x+2)(x—2) SJ(x+1)
5 5 5 .
=§10g|x+1|—510g‘x+2|+glog‘x—2|+(,
Question 12:

CHx+l

x =1

Solution:

3
On dividing (x +x+1)by x*—1, we get

CHx+l  2x+]
S| —x+x2—1
2x+1= A N B
Let X' =1 (x+1) (x+1)

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

~EI(;dx+£I—dx

1

20(x+2) " 6

(x-2)

Equating the coefficients of x and constant term, we get

A+B=2
—-A+B=1
On solving, we get
Azland B:E
2 2
Cx x4l 1 3

F-1 T 2(x+D) 2(x-1)

x -1

X +x+1 I I 3
:>f2—dx_jxdx+5j(x—mdx+5jm

1 3
—7+510g\x+1‘+510g]x~1[+c

Question 13:
2

(I—x)(l+x2)

1
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olution:
2 A Bx+C

Lot (—0)(1+2) (-2 (1+)

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

2=A+Ax* + Bx—Bx* +C - Cx

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

B-C=0

A+C=2

On solving these equations, we get

A=1B=land C =1

) 2 1 x+1

N ('l—x)(1+x2) T l-x . 14 x?

2 1 x 1
=>I(1—x)(1+x2)dx=jl Jcd.c-'-'l-ﬁdx-!-"-]+x2 o

1 1¢ 2x 1
=—|—dx+— dx +
1-x 2-[l+.\c2 jl+x2

=—log|x—l\+%]og‘l+x2|+tan“ x+C

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

2

Solution:
3x-1 4 B
2 2 + 2
Let (x+2)° (342) (x+2)
=3x-1=A4(x+2)+B
Equating the coefficient of x and constant term, we get
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A=3
24+B=-1=B=-7
 3x-1 3 7

T2} (1+2) (x+2)

3x—1 1 X
=>'|‘(;vc+2)2ab{:3-|‘(x+Z)dIJJ-(erZ)Z =

-1
=31 2|1-7| —— [+ C
og|x+ ‘ [(x+2)}+

=310g|x+2‘+(x+2)+C
Question 15:

1
x' -1
Solution:

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

1 A B Cx+D

Let (x+1)(x—1)(x2 +1) B (x+1) +(x—1) +(x2 +1)
1= A(x=1)(1+x% )+ B(x+1)(1+x* )+ (Cx+ D) (x* 1)
1= A(x’ +x-x"-1)+ B(x* +x 42 +1)+Cx’ + Dx’ - Cx- D

https://millionstar.godaddysites.com/
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1=(A+B+C)x’ +(-A+B+D)x* +(A+B-C)x+(-A+B-D)

Equating the coefficients of *,X*,x and constant term, we get

A+B+C=0
—-A+B+D=0
A+B-C=0

—~4+B-D=1
On solving, we get
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A:_—I,B:i,C:O amiD:—l
4 4 3

1 -1 1 1

..'(x‘*—l) 4():+1)+4(Jr—1)Jr 2(1+x2)

1 -1 ! ]
:I(x*—l)dx:I4(x+1)dr+j4(x—1)dx_jmdx

:>I“(x“—l_l-)“dx:——;—loglx+1|+£‘10g|x_ll__;’_tan IX-I-(:‘

x=1] 1

—=fan R4

=—log
X+

Question 16:
1
x(x" +1)

[Hint: multiply numerator and denominator by x""'and put x" =1]

Solution:

—r

x(x" + 1)

Multiplying numerator and denominator by x"™, we get
1 xn—l xr.r—l

x(x" +1) - x”"x(x" - 1) T (x” +]]
Letx” =t=> m 'dx=dlt
R e ——y - dx = =1
x(x“+l) x"(x"+1) n t(t+])
| _A4, B
t(z+1) 1 (2+1)
1=A(1+t)+ Bt ...(1)
Equating the coefficients of # and constant term, we get

Let
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A=1land B=-1
11 1

e 1 (1+1)

>l ‘f{ 1+r>}

= ;[logkl— log|e +1|]+C

-%[Iog|x"|—]og x" +]|]+C
=ilog - +C
n x"+1

Question 17:
CoS X

(1-sinx)(2-sinx) [Hint: Put sinx=¢]

Solution:
COS X

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

. COSX Iy — df
"j(l_sinx)(Z—sinx)d I(l-:)(Z—r)
1 __4 B
Let (1=7)(2=1) (1=¢) (2-7)

1=4(2-0)+B(1-1) ...(1)

Equating the coefficients of # and constant, we get

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

1 1

; I - —
C-02-1) (1-1) (2-1)

cos x i 1Tl
:I(l—sinx)(Z—sinx)dx_I{l—! (2_‘)}6{

=—log|l—1|+log|2—1|+C <

9
:logf : + %\(& CB'Q
il S ¢ o OQ \

l-sinx ‘\‘\\ @é
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uestion 18:

(x2 +l)(.7c2 +2)

Solution:
(x2+1)(x2+2) B (4x2+10)
(2 +3)(x* +4) (¥ +3)(x* +4)
(4x*+10) _Ax+B  Cx4D
Let (x2+3)(x2+4) (x2+3) (x2+4)
45" +10 = (Ax+ B)(x* +4)+(Cx+ D) (x> +3)
4x* +10= Ax’ +4Ax + Bx* + 4B+ Cx* +3Cx+ Dx* +3D
4x* +10=(4+C)x’ +(B+D)x* +(44+3C)x+ (4B +3D)

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

B+D=4

44+3C=0

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

A=0,B=-2,C=0and D=6
(4x* +10) ) 6

) +a) (F43) (#44)
(x2+])(x2+2) :[ -2 6 }
(x2 +3) (x2 + 4) (x2 +3) )

x’+ 1)(x2 + 2)

:( lffg > O
f(x2+3)(x2+4)""" i {(x2+3) (x2+4)}‘1‘

+
—

Question 19:
2% . Q &Q
(F+1)(¢+3) .\\\O @(0
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@
e
Solution:
2x
(x2 Jrl)(x2 +3)
Put, x* =t = 2xdx =dt
2x dt
) d= ) —— .. (]
j(Jtr2+])(x2+3) j(.t+l)(t+3) ()

Let 1 . T

(t+1)(+3) (z+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

Azl ande—l
2 2

1 1 1

T (+3) 2(+1) 2(t+3)

2x o — o ’
j!(x2+l)(xz+3) _I{Q(t+l) 2(!‘+3)}d

1 1
= log (+1) —Elog|t +3|+C

ey |

x*+3

1
=—lo
5 g

+C=llog +C

2

t+3

Question 20:

Multiplying Nr and Dr by x°, we get
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|
1 _ x
x(x4—1) xd(x4—l)

‘[ x(x} —l)dx ) Ix4 (j:: —I)

Put, x* =t = 4x’ = dt

dx

1 1 dt
SECETEE

Tet 1 =A B

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

:m: e
| 1 -1 1
jfm"":zf{?’:}‘“

= l[_ loge|+log|t 1]+ C

4
it o Ll =Y.
i t it *
Question 21:

1
(e" ‘1) [Hint: Put e* =¢]

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

| I d |
:’I(e*—l)dx_jr-le_jﬁdt

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

'.'r(r—l) P =

1 -1
:I;(r—_tdf=log T +C

)

]+C

X

e

=log

e.f
Question 22:

xdx
'[ (x-1)(x-2) equals
(x-1)
(2)
(x=2)

(x=1)

¥
C. log[x 2]
i

D. log|(x~1)(x-2)|+C

+C

A. log

B. log +C

+C

Solution:
X A B

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

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

A=-land B=2
‘ x = -1 i 2
”(x—l)(x—2) (x—l) (x—Z)

X e BN
ezl e @
:—]oglx—l‘+210g|x—2‘+c 0 ‘\
=1 (x_2)2 66 6\'
og e +C &®

e
Thus, the correct option is B. \(b %_
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uestion 23:

J dx

H (xz 'H) equals
A. !0g|x|—%log(x2 +l)+C
B. ¥0g|)«cl+%lc’g(x2 +l)+C
C. —|0g|x|+%log(x2 +])+C
D. %log‘x‘+log(x2+l)+C
Solution:

| _A4, BxiC
L T ) 3w

1= A(x2 +1)+(Bx+C)x

https://millionstar.godaddysites.com/
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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=-land C=0
1 1 —x

x(x2+])=;+x2+l

>l

:logjx\mélog|xz+l‘+(f

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= Ixsin xdx

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

I =x[sin xdx—[{(-%(x))jsin xcbc}dx
=x(—cos:c]—_[l-(—cosx)dx

=—xcosx+sinx+C

Question 2:

xsin3x

Solution:
Let I= stin?axdx

Taking u = x and v =sin3x and integrating by parts,
I= xj sin 3xdx — J‘{[% x] Isin 3xabr} dx
_ x[—cos?&xj_ﬁ . [—cos3x)dx
3 3

_ —XC0s3x

_—-l-l_llcosBxdx

3 3

< THeusde +lsi1'13x+C
3 9

. O
(321;st10n 3: @60 C’)\\

Solution: (b
Let =Jx2e"dx %\ %.

Taking u = x*and v=e¢" and integrating by parts, we get . ()Q @&Q
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I= xz_[e"dx—j.{(%xzjjle”dx}dx
=xe" —I2x.e"°aﬁx
=x"e" - 2_[x.exdx

Again using integration by parts, we get

- X - 2|:x ferdx- j{(%xj [ e‘dx}dx}

=x"e* - Z[x'e" - Jexdx}
=x%e" - Z[xe*' - e‘]
=x'e’ —2xe* +2¢" +C
=e“'(x2—2x+2)+C

Question 4:
xlog x

Solution:

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

I= logx‘[xdxj{[jxlogx]‘[xdx}dx
= logx.);—z—jiédx

a X’ log x
2

2 2
_X logx_x_+c
2 4

_I%dx

Question 5:

xlog2x
<

Solution: R\
Let =Jx10g2xdx %) &4@0
Taking # =10g2xand v = x and integrating by parts, we get (&6 Q

S B
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I= log2xjxdx—_[{[%log 2x}]xdx}dx

" 2. .x?
=log2x.—— | —.—
S e
2
_x logZx_J-idx
2 2
2 2
_X log2x_x_+c
2 4
Question 6:
x” log x
Solution:

Let ! =Jx2 log xdx
Taking # =logxand v = x* and integrating by parts, we get

I= longxzdx — j{[% logx]'[xzdx}dx

3 3
=log x. = | l.x—dx
3 x 3

:xslogx_jﬁdx
3 2
3 3

_x logx_x_+C
3 9

Question 7:

xsin ' x
Solution:
Let [ =jxsin‘t xdx

Taking u =sin ' xand v = x and integrating by parts, we get
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I=sin"" x| xdx—‘[{[%sin" x]j-xdr}dx

sin” x[ } Iﬁ—dx

XSH'l x

2 —I -

x'sin x ]~ 1

= G — dx
2 2I{\/1—x2 \/l—xg}

%;{r L

2 1—x?

Il

_xXisnx JI—xPdx— #dx}
_xSII’l_x ii _2 l._l _.-]
= 3 +2{2\?1 x +251n X —sin x}+C

x sin'x  x L o
= +=V1-x* +—sin
4 4

2
=l(2x2 —'l)sin'] L T,
4 4

x—lsm x+C
2

Question 8:

xtan' x

Solution:
Let I= jxtan'I xdx

Taking u =tan™' x and v = x and integrating by parts, we get
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E\ l

= tan ] xde - ;{( tan x]j,\m}

X I
=tan"' x| = |- —dx
{2 j1+x2 2

x tan ' x
2 __jl+x

x*tan ' x x°+1 1
= mm— — dx
2 21{1“2 1+x2}

]
_ X tan x—lj(l— 1 z]dx
2 2 1+x

— X ta;'l * —%(x—tan"' x)+C

2

x -1
=—tan
2

x—£+ltan'1x+C
2. 2

Question 9:

xcos™ x

Solution:

Let I =jxccns"l xdx

Taking u =cos™' xand v =x and integrating by parts, we get
Fom cos'li-xdx—J{[icos ! x]]xdx}dx

_ cos'! [ ] ;ﬁ%

XCOS x

__J -x —1
2 J_

e’y | j{Jl_ +[ Jl-_‘_}}dx

xX*ecost'x 1 rm—, |1
= 2 —EI l—xzdx—EJ[

-1
af] s
x’cos'x 1

_ Ly L
== 2!1 - ¢0s Pt
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Where,I]=I 1-x?dx
:Il=\}1—xzfldx—_[%\fl—x2.l‘ldx
=1, =xVl1-x —I 2 xelx

X

271 -7

2
=1, =xJl-x —“Jldx

1-x%

1-x*-1
=, =x\/1—T—I ﬁ dx
:,fl:xm_{;mdﬁj J]d_}
:>Il=;v|:\f1—7—{lrl+cos'1 x}
:>211=x\f1—7—cos'lx
.'.Ilzgm—%cos'lx

Substituting in (1) !

Question 10:

(sin" )c)2

Solution:
Let /= [(sin" x)".1dx

= Taai-bw)
Taking “ = (sin”" x) and v =1 and integrating by parts, we get
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1= [(sin x) e —j{%(sin" ) Ia&:}dx

= (sin™ 2]’ - ji;l__dx

:x(sin-’x)1+jsin-1x[%]dx

=x(sin"x)2+[sin"xj' P f{[ i) f e }

5] l—x’dx}

= x(sin" x)l +[sin" x2v1-x’ —I

1
V1-x?
B x(sin” x)2 +241-x"sin’! x—Jde
= x(sin" x)/l +2/1-x"sin" x-2x+C
Question 11:

xcos” x

V1= x?

Solution:

f J‘XCOS x

Nl

I=~_—I o .cos”' xdx
2 1-x°

—2x ]
Y =
Taking u=cos " xand (N’ 1-x* ) and integrating by parts, we get

o szl_x—j

=2 I—xza’x}

=— 2 1-x7 cos™ x+J.2dx]
:71—2\;‘1—,\'2 cos x+2x]+ C
:—{ 1-x* cos"x+x‘|+C 60 (’;\\O

Question 12: (O
2 \é Q

Solution: OQ% &Q

Let I = Ixseczxdx .\\\ ®®
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Taking u = xand v =sec’ x and integrating by parts, we get

I =x{sec? xdx - {(%x) [sec’ xdx}dx

= xtanx—jl.tan xdx

= xtan x + log|cos x|+ C

Question 13:

tan”' x

Solution:
Let I =j].tzm'I xdx

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

I=tan™ x[ldx —j{[itan-l x} [1 .dx}dx

=tan' x.x— j xdx
1+ x?

=Xxtan x—lf £
1+ x°

=xtan'1x—510g‘l+x2|+(?
. 1 5

= xtan 1J:—Elog(lﬂnc )+C

Question 14:

x(lﬂgx)2

Solution:
Let I =jx(logx)2dx

Taking 4 = (log x )2 and v=x and integrating by parts, we get
=(log x) jxdx —IH (logx)’ }dex]

1 &%
=& St X
(ogx “ ogx.—.= }

:%(logx)z—jxlogxdx \(&% Q

Again, using integration by parts, we get %
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-5 : X 1
E(Iogx) —Tlogx+5_fxdx

2 2 2
%(Iogx)z —%logx+£4—+ ¢

Question 15:
(xz + ])logx

Solution:
Let 1= I(x2 + l)logxdx = Ixz log xdx + Ilogxa’x

Where. /i =.|-x2 log xdx and I, =jlogxdx
I, = J.)c2 log xdx
Taking # =logxand v =x* and integrating by parts, we get
d
_ o S ) L 2
l= longx dx j[[dxlogxl[x dx]dx

X ¢l X
ey £
E%3 jx 3

:x?;logx—%(szdx)

I, = j-log xdx
Taking # =logx and v = 1and integrating by parts,

1, =log xj].afx —I[[%log x][l dx]
=logx.x—]l.xabc

x
= xlogx—jl.dx

o [ vl G ) SN (3)

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

mm Wondershare
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3 3
I =%1ogx—%+c, +xlogx—x+C,

3 3

=—x3—10gx——-'%n&34:10g;r:~x~|—(CI +G,)
3 3
=(x—+x]logx—x——x+C
3 9

Question 16:

e* (sinx + cos x)

Solution:
Let /= Iex(
Let /(x)=sinx

f'(x)=cosx

I —Ie* I }dx

Since, [ x)+ f(x)}de=e'f(x)+C

I =e"sinx+C

sin x + casx)dx

Question 17:

xe*

(l+.7c)2

Solution:

e [ {(n)}
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uestion 18:
_r(l+ sinx]
e
1+cosx
Solution:
x[1+sinx] "
e =e
1+cosx

. x\
e’|sin—+cos—
( 2 2] L.

L2 X 3 X X X
sin §+cos —+2sin —cos —

X
2¢cos’ =

2
oo X x
sin —_ +cos
2 2

— :_e
2cos? > 2 cos>
> 2
- 2
=le’ tanf'l*l
2 | 2
.
2| 2
T
i 1+tan2£+2tan£]
2 2 z
:leI seczf+2tan£
2 [ 2 B
*(1+sinx)dx
lteime_ (1, x
(1+cosx) 2 2 2

X | Y
t —_= ! = — _
Let an2 f(x) sof'(x) 2sec S

It is known that, _[ex {f(x)"'f'(x)}dx =& f(x)+C

From equation (1) , we get
X 1 =

I—e -+ 8ing) dx=e" tan=+C
(1+cosx) 2

Question 19:
=

x X
Solution:

1 1
J= [t |
Let ‘[ (I XZJ
1
Here, ;—f(x)
It is known that,
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je" {f(x)Jrf'(x)}dx
=e' f(x)+C

%)

Z

ex

SI=—+C

X

Question 20:

( X 3)ex
(x-1)

Solution:

x-3

Jer{(x—lf} dx:fer{g—li_)f}“

o I
-l {(H)z (x—lf}d”

flx)= ;
Let X

It is known that,
_[ex{f(x)—i-f'(x)}dx:exf(x)i-c

e (x—s)}xz a
4 {(x—lf e

Question 21:

e sinx

+C

Solution:

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

I =sinx| e dv— j{[% sin x] | ez"'dx} dx

ez:

2x

. e

= [ =sinx. —Jcosx. dx
esinxy 1

== ——Ie“ cos xdx
2 2

Again, using integration by parts, we get
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bk 2x
N sinx 1fe cosx+ljeg"smxdx
2 2 2 2
e*sinx e*cosx 1
e e | [ From (1) |
2x _: 2x
:>I+ll=e sinxy e™ cosx
4 2 4
5. e*sinx e*cosx
=== —
4 2 4
Ax .z . 2x
3I=ie sinx e cosx i C
5 2 4
e?,x
== : [2sinx —cosx]+C

Question 22:

Solution:
Let x=tan0 dx = sec’ 0d0

sin"'( 2x2J=sin"'( 2500 ]zsin"(sin29)=29
1+ x

1+tan® 8
Jsirl" [

2x2 )dx = I2G.sec2 0do = 2_[19.5602 0de
1+ x
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sing integration by parts, we get

2 [e.jse& 0do - | {(% 9]]5602 ede}de]

= :Q.tanB—JtaHBdB]
=2[6.tan6 +log|cosd| |+C

- +C
V1+x?

-1
=2xtan” x+2log(1+x7)? +C

=2| xtan ' x +log

=2xtan”' x+2|:_7110g(1+x2)]+c*
=2xtan_1x—log(l+x2)+C

Question 23:
sze"'adx
16)‘3 +C
A. 3

|
—e" +C
B. 3

1
& %=
C. 2

1 .
—e" +C
D. 2

equals

Solution:
Let 1= szexsdx
Also, let X’ =1 s0,3x’dx=d1
=% I %Ie’dt
1 . O
- —(e’ ) +C 60 \\
3
1 o QS AL
= Ee +C «% Q
- D
Thus, the correct option is A. % %.
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Iex Secx(l + tan x) dx equals

A. e‘cosx+C
B. e'secx+C
C. e'sinx+C

D. e'tanx+C
Solution:

J'e'Jr Secx(1+tan x)dx
Consider. 1= _rejr secx(1+ tanx)dx = J.ejr (secx +sec x tan x ) dx

Let secx = f(x) secxtanx= f'(x)
It is known that, _[ex {f(x)"' f'(x)}dx =’ f(x)+C

S l=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:

Va-x’

Solution:

Let /= [ Va=xtdx=[{(2)" ~(x) ax
2
ce Va’ —xzdx=i2t-wfa2 -x +%Sin‘] Eip

Sin a

.'.I=£\/4—x2 +isin"£+C
2 2 2
L R e
2 2
Question 2:

1—4x°

Solution:

Let, I = [VI-4xde=[{/(1) - (2x)" dx

Put, 2x=¢t = 2dx=dt

.-.I:%j,?(l)z—(:)2

2 3. X 2_2“_2-—|£
Since, a xdx—zv‘a x+25m a+C 60 ‘\C)@
\'
@)
31:1[1 ]—I2+%sin"!]+c <@

2(2
L s Lsiniec
o S
=2—J‘:\/l—f-1:rc2 +lsin']2x+C ’OQ KQ
T N ¢?
=g ]—4xz+isin_'2x+C N \/
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Question 3:

VX +4x+6

Solution:

LetI:I\/x2+4x+6dr

=j\/x2+4x+4+2dx

:j\j(xz +4x+4)+2dx

_ N(Hzf +(V2) dx

Since, Vx* +a’dx :gx}x2 +a’ +%210g‘x+\/x2 +a2‘+C
(x+2)

I :T\}x2 +4x+6 +%log|(x+2)+xfx2 +4x+6‘ v C
:M\/f +4x+6 +log!(x+2)+x/x2 +4x+ 6|+C

2

Question 4:

Vx*+4x+1

Solution:

Consider,

1= [V +4x+1dx
:'.‘\/(x2+4x+4)—3dx
:j\/(x+2)2—(@)2dx
Siiise. /o i Bl a’ s O \O
ince, Vx“ -a dx:—z» x'-a —?log‘x+\!x —a*|+C 6 (’}'
.'.I=(x—;2]—\}x2+4x+1—%log|(x—2)+\/x2+4x+1‘+c «% Q&‘@



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Solution:

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

= [1-(x* +dx+4-d)ar
=j\f(x/§)2—(x+2)2dx
Since, va® - xdx = gm +“2—25in-‘ §+c

JF=-(—J12-)-\H—4x—x2 +§sin"[fﬂj+(?
2 2 J5

Question 6:

Vxt+4x-5

Solution:

Let1=j'\/x3+4x—5dx
= [ (3 + 4x+4)=9ddv = [ | (x+2)" =(3) v
Since, j‘x}xz —a’dx =%Vx2 - -'Clz—ilcog|3c+\/x2 ~g°

2 -5 s
0 § :ﬁ—;lxjx' +4x-5 —%]0g|(x+2)+\}x“ +4x—5|+C

+C

Question 7:

V1+3x—x*

Solution:

- 2
put, /= [V1+3x-¥"dx

=w1-(x2 —3x+%-%]a’x

L LR EE
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2
. X a . 3 X
Smce,j az—xz.:.{x::’i\/arz—Jc2 +=-sin o ¥ g
a

3 3

X—— X——
13
nI=—21+3x—5* + sin™! 2 |+c
2 T |

2

2x-3 f 2 13 . 1 2x-3
= l+3 —x° +— +(
= X—X 3 Sin ( ,JE J

Question 8:

3%

Solution:

Let / =j\/x3 +3xdx
=I x2+3x+g—2dx
\ 4 4

z 2
=E
2 2

2
Since, Vx* —a’dx = %\sz —i* ~ a?log‘xqL S A

+C

(2] s a3l
X+ >

.'.I:Tz x2+3x—%log[x+%J+ x*+3x|+C
=L:ﬂx/x2+3x—glog

[x + %] * Jm +C
Question 9:
1 +x—2
9
Solution:

oa 1 1 2 " O
Let /= | 1+?a’x=§j\/9+x2dx=§j1/(3) +xldx 60 (}\
2
Since,\#x2+a2dx=§\}x2+a2+%log‘x+\/x2+a2 +C &(O Q
o
gt Eim— 8 5 +9) W\
ol 3|:2 X +9+2logx+ X +9J+C %
—%\fx2+9+%log

x+m‘+C ,\\\O @@
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uestion 10:

,[ V1+5% o equal to
A. %\/l+x2 +%log|x+\/1+x2

5 (142" +C

+C

& Ex(1+x2)§+c
3

3

- 1
D. %\“+x' +5leog|x+\/l+x2

Solution:
2

Since. Va’ +x2dx=§\/a2 +x +%!og]x+\}x2 +a’

.'.j\!]+x2dx=§ I+x2+%log‘x+\/1+x2

Thus, the correct option is A.

+C

+C

+C

Question 11:

Jux3—8x+7dx is equal to

4 %(x—4)m+910g‘x—4+m +C
B. %(x+4)M+9log}x+4+m +C
C. S (= 4V =847 -3/2log|x—4+ ¥ ~8x+7|+C
D, %(x—4)m—%log|x—4+M|+C

Solution:

Let 7 = [x® -8x+7dx
= [J(x* - 8x+16)-9dx
=J'J(x—4)2 ~(3) dx
2
Since, Vx* —a’dx =§\/x2 ~-a’ —%log|x+\/x2 -a’
.'.1=@11x2—8x+7—%Iog|(x—4)+_[\!x2—8x+7‘+C

Thus, the correct option is D.

+C
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EXERCISE 7.8

Evaluate the following definite integrals as limit of sums.

Question 1:

E xdx

Since,

Here, @=a,b=b andf(x)=

J.xdx b— a)hm I:a+ a+h) (a+2h)...a+

n— g

(n-1)1]

b ahm

n—)co
ntimes

Ef(x)dx=(b—a)£i3;é[f(a)+f(a+h)+...+f(a+(n—l)h)] h=

where n

[ﬂ-ﬂamm i nj]aJ (h+2h+3h+...(n—1)h)]

Remove Watermark

b—a
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=
uestion 2:
J-:(x+1)dx

Solution:
b
Let 1 =J0 (x+1)dx

ff(::)m::(b-a)m%[f(a)+f(a+h)+...+f(a+(n_1);,)] .

, where n

Since,
Here, @=0.b=5 and f(x)=(x+1)

$h=5_0=§

n [

5

E(x+1)dx=(5—0)%21610%[f(0)+f[—}+.--+f[(n—1)iﬂ

n n

s Zen o o222

Sl (1+ 1 +1...1)+{i+2.§+3.£+...+(n—1)§ﬂ
n—boon_ 1 fimies H H n n

o n+§{1+2+3---("—1)}]

H— 37

n
=5lim~ n+§.("_])"]=51im{1+5("_1)}
n

n—o g 2 nsen 2n

cspul13(-4)]- 3]
]

35

2

Question 3:

J._szdx @
Solution: 60 "\'O
Since, @ (b()
Ef(x)dx=(b—a)£iml[f(a)+f(a+h)+...+f(a+(n—l)h)] p=b=4 {ﬂ Q&

—op , where n (b
Here, 4=2.b=3 and f (x)=x" 6\‘ %‘
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n—ao g 1

.[;xfdx=(3—2)1iml[f(2)+f[z+l]+f[2+3]...f{2+(n—1)—}]
1 -(2)2+(2+%T +[2+%T +..{2+@H

=lim—
~lim— 2%{224—[1]+2.2l}+..,+{(2)l+(”_f) +2‘2,(n_1)H
n—rc&]ln n n n- n

n—® B
I 2 ( 2 S 3

<l (23+ +22)+{(1] +3) ++[n_l] }+z.z{l+3+i+...+MH
-3 g fidimes n \” n nn N H

=lin1-1--4n+;11—2~{12+22+32...+(n—l)2}+i{1+2+...+(n—1)}]

o

n—!mﬁ i n
= liml 4n+l2{n(" ~1)(2n- 1)}+i{n(n—l)ﬂ
ﬂ—’mn I n 6 H 2

1)
:liml dn+ i X +4n—4 =lim 4+l[1_lJ[z_l)+2_E
e g 6 2 Ny 6 " n n

Question 4:

J.:l(x2 —x)dx

Solution:

Let ! =j.4(x2‘x)dx

- f x'dx— F xdx @

L Tmd—Topene b= [ e and Iy =[x (1) 60 (,;\\Q

Since, Ef(x)dx=(b_a)limw%[j.(a)"'f(“+h)+f(“+(”—1)h)l where h=76 Q
I \?b

5 I' _-[l ¥ dx’ % %_

For


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

5
" n "
i 2 ¥
—1)3 2.(n-1).3
31im L m{m@ +2_z}+__,+{12+(<n ) J (n )H
H—NOH n n ﬂ 2

3 =

=3Linin_(12 +H;ﬁ.w.w+12)Jr[MT{12 P +...+(n—l)l} +2.2{1+2+...+(n—1)}}
il %{("_”("Q(Z"'”}*E{("_l)(")ﬂ
(

i 2
L. 1—1J[2—1]+6"'6}
e opl 6 n R 2

=31im[1+2(1—l} 2—1J+3—z]
n—s® 6 n n n
=3[l+3+3]

=3[7]
b=2Y wel2)

4
For &2 :.[1 xdx

,_+..
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a=1,b=4 andf(x)=x

=>h
n

oI, =(4-1)1

_4-1 3

n

iml[f(1)+f(1+h)+...+f(a+(n-1)h)]

— j

=3liml[1+(1+h)+...+(1+(n—1)h)]

n—a g

=3lim—

n—w gy

=3lirnl

n—o 3q

=3yliml n+

R0 1

a0

=3lim[1+E

(l+l+

. :1+(1+%]+...+{1+(n—1)%H

ntimes

+1)+%(1+2 +...+(n—l))}

o]
-]
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L== wal3)
From equations (2) and (3), we get
Pl om B d S i
2 2
Question 5:
jl e'dx
-1

Solution:

1
Leu =Ll )

.1 b—
Since, I:f(x)dx=(b—a)}g:g;[f(a)Jrf(a+h)+f(a+(n—1)k)]’where he na
Here, 4=~16=1 and f (x)=¢* 60 a&’g
Q" oL
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— 2 lim l _6_1 N e[—u%} . e[fhzﬂ . e[1+(n1)i]]

n—=w 3y

1] ., 2 4 6 (”*U%
=2lim—|¢ sl+e*+e"+e”"+e 7

n=0

2n
. eller -1 . 1] -1
=211n‘1e—|:e2 ]=elx2hm— >
n—w B z n—w g =

e

Question 6:
j.:(x +e* )dx
Solution:
Since,

J:j'(x)d,tz(b—a)igg%[f(a)+f(a+h)+....+f(a+(n—l)h)] h=

, where n

Here. @=0,b=4and f(x)=x+e*
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= [*(x+e™)ax =(4—0)Lﬁ1;%[f(0)+f(h)+f(2h)+...+f((n—1)hﬂ

.
=4lim—
n-»® g

=4lim—

nsm gy L

ok
=4lim—
ﬂ—)mn

= Al

n—p n

:(O+e“)+(h+e2“)+(2h +e“”')+...+{(n—l)h+e2(“"'ﬂ

1 _]+(h+82h)+(2h+e4h)+”._’_{(n_l)h_’_ez(n—l}h}]

) e s _ 8_1
e i | Bl 1)‘"+[Bg 1]]_4(2)+4lim (-1)
o pl p 2 s S .
L e" -1 e;—l
9
n
4(e* -1 ¢
8 =0y
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:

[ (x+1)ax

Solution:

|
Let I=L(x+1)dx

2
j(x+l)dx=%+x= F(x)
Using second fundamental theorem of calculus, we get
[=F(1)-F(-1)

(1)

=l+1—l+l
2 2

=2

Question 2:

2 x

Solution:
N |
Let 4 —-[2 ;dx
Ildleog|x|=F(x)
x

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

=log |3|—log|2‘ =log%

Question 3:

f(4x3—5x2 +6x+9)dx

Solution:

Lot ]:f(4x3—5x2+6x+9)dx

mm Wondershare
PDFelement
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4 3 2
[(4x =557 +6x+9)afx:4(~x—l—5(x—]+6[x—]+9(x)
4 3 2
3
=x" —5—;€~+3x2 +9x = F(x)

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

1 :{24 —5—(33)—4,3(2)2 +9(2)}—{(1)“ -5—%)—
:[]6—?+12+18J—(1—§+3+9J

:l6—?+12+18—l+§—3—9

+3(1)° +9(1)}

832
3

_99-35

Question 4:

jfsin 2xdx

Solution:

Let ] = jf sin 2xdx

Jsiandx=[_C(;82x]=F(x)

Using second fundamental theorem of calculus, we get

I:F(%J—F(O)
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uestion 5:

J‘?cos 2xdx

Solution:

_(z
Let Lo L cos 2xdx

Jcos 2xdx = [smjx] = F(x)
Using second fundamental theorem of calculus, we get

1=F(%)—F(O)

ok si112(E —sin0 =l[sinfr—sin0]
2 2 2

=%[0—0]:0

Question 6:

Jsexcbc

4

Solution:

3 X
Let b .L. B
J'e”dx =¢' =F(x)
Using second fundamental theorem of calculus, we get
I=F(5)-F(4)
— eS » e4

=¢'(e-1)

Question 7:

J.r:% tan xdx

Solution: 60 (,;\\O

Let I:L%tanxdx %6 &®
j.tanxdx=—log‘cosx|=F(x) (& Q
Using second fundamental theorem of calculus, we get 6\‘ %‘
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IzF(%J—F(O)

T 1
— —log|cos | + log|cos 0] = — log|——|+ log|1
ogleos 7|+ og|cos 0= —log 5 +log|l|
|
=-log(2) 2
:%IogZ
Question 8:

14
J.;‘ cos ecxdx

19

Solution:

I= IE cos ecxdx
Let ©

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

=r(5)(6)

i3 T
cosec——cot—
4 4

T i3
= log —log cosecz-—cot—

6

log!ﬁ—l‘ - !0g|2 —\E| = log(zif%}

Question 9:
=
0 1_ x2

Solution:

==

Let VI-x’ <O

g =sin” x=F(x 0 ‘\O
'[\/1—7 i @6 C}'

Using second fundamental theorem of calculus, we get &% Q&(b
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Question 10:
J'1 dx

0]+ x2

Solution:
Let = Y01+
dx _ _1 _
-[|+x2 =dan . x=F(x)
Using second fundamental theorem of calculus, we get
I=F(1)-F(0)
=tan"' (1)—tan™' (0)

Question 11:
i

2 x2 -1

Solution:

Let7=[ fx
2x" =1
‘[ dx =l10 x—1
P12 Brrl
Using second fundamental theorem of calculus, we get

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

- F(x)

2‘ —log

31211
34| o2 T2 8

1
2
1, 1 1
—| log——1log —
20 g2 g3:|
l_logé]

2 2

4

log

https://millionstar.godaddysites.com/
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Question 12:

Fg

J 2 cos® xdx
0

Solution:

1% e
Letf_.[u cos” xdx

Jcosz xdt='[[1+cos2x}k=£+ sin 2x =l[x+sm2xJ=F(x)
Z 2 4 2 2

Using second fundamental theorem of calculus, we get

o222
Agos]

T
4
Question 13:
fomy
2x"+1
Solution:

3 X
f=
Let L e |

I o J ——log l+x ) F(x)
Using second fundamental theorem of calculus, we get
I=F(3)-F(2)

:%[log(l—i—(B)z)—log(l+[2)2):|
= %[log(lO) - Iog(S)]

1 10) 1
=—log| — |==log2
2 g(s] 2 £

Question 14: @
12x+3
fosmar® \@{o <

Solution: Q Q
e, O 7
et 05x% +1 0\ @
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I2x+3 - 55(2x+3) J-l{)x+15E
5x2+1 59 5x2+41 59 5x2+1
_ j le -.' 1 dx
5x? +1 5x* +1
_lptox 31 ., x
- ij +1 3j log(Sx +1) 5 Ltan T
s Vs
1 ) 3
_glog(Sx +1)+ftan (\/g)x
=1 (x)
Using second fundamental theorem of calculus, we get
1=F(1)-F(0)

- {é]og(s +1) +%tan'1 (\/5)} —{élog(s x0+1)+ %tan" (0)}

1 3 %
=—log6+—tan \/§
5 275

Question 15:

1 ]
L xe' dx
]

Solution:
1= x"dx
et = L e

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

3 _]' ]J’
.I—Ejoedf

%Je’dt:%e’ =F(t)

Using second fundamental theorem of calculus, we get

1=F(1)-F(0)

1 1

SRR %

2 2 0 .O
N

= (e-1) @6 O
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@

uestion 16:

j—dx
' x"+4x+3

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

P I 20x+15 -
x+4x+3

=L25dx— 2 20x+15

L x? +4x+3
2 2 20x+15
= [5x] =
kel J" X' +4x+3
[=5-1, wherel = Zde (1)

I x* +4x+3

20x+15:Ai(x2+4x+3)+B
Let dx

=2A4x+(44+B)

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

Let x> +4x+3=¢

= (2x+4)dx =dt

:11=10j ~as[—=— oy

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

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

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

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

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

5 45 5 3
=—Ilog5——Ilogd —=log3+—log2
2 g 2 g 2 g 2 g

—ﬁlo 2—210 3
2 g4 2 g2

Substituting the value Z,1n (1), we get
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%)

Z

I= 5—[42—510g%—§10g%}
=5 —§{9log%—logg]
Question 17:

f(zsec2 x+x°+2)dx
Solution:

Let I= I§(2sec2x+x3 +2)dx

J(28802x+x3 +2}1x=2tanx+§+2x=F(x)

Using second fundamental theorem of calculus, we get

f:F(%)-F(o)z{[ztan%+%(%T +2(§H—(2tan0+0+0)}

Question 18:

r (s.in2 X cos’ £}br
0 2 2

Solution:

= r [sin2 2. cos’ X lh= —r cos’ % sin’ ]
Let 0 2 2 0 2 2

= —r cos xdx

0
Jcosxdx =sinx = F(x)
Using second fundamental theorem of calculus, we get 0
[=F(r)-F(0) O (’)\,
=sinz —sin0 @

-0 (%)
RPN
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Solution:

_ 26x+3
Let 0 x* +4

J6f+3 / :3I22x+1 /
x“+4 x“+4
=3 P 2;.abc
x +4 x"+4
=3 Iog(x2 +4)+§tan" P F(x)
2 2
Using second fundamental theorem of calculus, we get
I=F(2)-F(0)

:{mg(z2 +4)+%tan" [%J}—{3 log(0+ 4)+%tan_1 [g}

=310g8+§tan'11—310g4—3tan'10
2 2
=3 8+§[£ —3log4—0
g AW g
8) 3x
=3log| — [+—
gw 3
3
=3log2+—
% 8
Question 20:
1
J' (xe’“ +sin H)dx
0 4
Solution:

I= r [xe" + sinE] dx
Let g z
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Z

X
o .. omx ) d ) 08—
f xe" +sin— aixzxj-e a{x—f —Xx Ie dx pdx+
0 4 dx T
4
=xe" — Je"“ab.:—ie.:osE
T
. o« 4 X
=xe* —e* ——cos—
T
= (x)
Using second fundamental theorem of calculus, we get
1=F(1)-F(0)

=(l.e1 —¢! —ECOSEJ—[O.eO—eD —icosl]]
T 4 T

:e_e_i[L]+1+i= LA
T JE T T T

Question 21:
J'\"ri dx
1

1+ x*
4
3
B 2
3
a.z
6
ki

D. equals

—

2

Solution:
Ilfxz =tan” x=F(x)
Using second fundamental theorem of calculus, we get
NE dx *
[ — = F(V3)-F(1) 60 a&
O
=tan ' \E—tan_' l @

T T %
o 2R

"3 4
: &
s h ion is D : 0Q (&Q
us, the correct option 18 D.
N @


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

2
ala Rla Sla oS

©

equals

Solution:

dx dx
-[4+9x2 _'[(2)2 +(3x)’
Put 3x=7=3dx=dt

dx _lp at
J () +(3x) 5! (2) +7
11,
S

1 _,[Sx]
=—tan | —
6 2

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

Lasser(5)rO

= ltan_' [E—J —ltzan_l 0
6 23 6

=L g

1
= ——

6 4
7 <
4 O ‘\O
Thus, the correct option is C. 6 X

< L
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EXERCISE 7.10

Evaluate the integrals in Exercises 1 to 8 using substitution.
Question 1:

o

0 x° +1

Solution:

1
oz
0 x* +1
Put, x> +1=¢t = 2xdx=dt
When, x=0,z=1and when x=17=2

jlzde=l Qﬁ
e x“+1 27k ¢

- [toglT

= %[log2 ~logl]

1
=—log?2
2 g

Question 2:

[ JSing cos’ gag

Solution:

Consider, /= L%\/m cos’ pd = Em cos” ¢ cospdg
Let sing =7 => cospd¢ = dt

w
=0,/=0 and wh =—,t=1
When¢ And-when. ¢ )
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3 n 7 l
_|e e 2
|37

2 2 2 4,
_2. 2 4

3 11 7
_154442-132 64
a 231 XY
Question 3:

o (o
Ism 5
0 1+x
Solution:

I:J‘ISin_i[ 2x2)dx
Consider, 3 1+x

Let x = tan® = dx =sec’ 0dO

x=0,6=0 andwhenx=l,6=%

When

I:Izsin"'[ 2tan? )sec’*&dﬂ
0 |+tan~ @

= Esin" (sin20)sec’ 6d6

= [f 20 sec® 0d0

=2 jfe sec? 0d0 %

Taking u =0 and v =sec” 6 and integrating by parts, we get 60 ,‘\§)
< L
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LIONS

I —2[9jsec3 046 -J{(%Q]Isecz edo}de}

=2[9 tane—[tanede]

4

0

oy

0

=

=2[ 6 tan6 +log|cosb| |

=2 Etan£+log
4 4

A |
=2/ % _log2
[4 2 g}

i
=——log2
2 2

COS—

T T 1
—log|cosO| |=2| —+log| — [—logl
1 og|cos @ {4 og[ﬁ) g}

Question 4:

Ex x+2 (Putx+2=t2)

Solution:

Jj xx+2dx

Put, x+2=1* = dx =2tdt
Whensz,tzﬁand when x=2,1=2
Ij xvx+2dx = .[ji (1‘2 - 2)\/3_22rdr
= Zﬁz (£ —2)rdr
= 2[; (¢ —2¢%)at
2
- {i.ﬁi]
53 |,

=2[2_E_ﬂ ﬂ]=2{96—8{)——12\5+20\5]=2[16+8\E]

+
3 3 5 3 15 15

<
16(2 442 O WO
h (15 ) @6 (0(}\
:M &"O Q’Q

15 %\(b s
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Solution:

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

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

When
I% sin x _ ot
0 1+cos’x N1+
]
=—[tan" 0—tan 1]

.

=
4
Question 6:

2 dx
If' x+4—x?

Solution:

> dx 2 dx
J‘“ x+4-x° ='[° —(_xz—x—4)
dx

https://millionstar.godaddysites.com/

- L1 :J"Z 1y 17
_[xz—x+4—4~4) {(J‘_E)_I

[t
=]

x~—l:t=>dx=dt
2

Let

when x=0,7 = —% and when x=2,t=%

4 3
e =S
2

)

2
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%
LIONS
1 ﬁ +t 1 ﬁ + E IOg ﬁ — l
| log 2 _ log 2.2 2 2
7Y 17 V7| T \17 03 17 1
al 2T - -t —== log—+—
2 2 ; 2. 2 2 2

2

1 V17 +3 V17 -1 ] V1743 A17+1
log —log = log X

N17 V17 -3 NI7+1| 17 " +17-3 17-1

1 Iog'17+3+4\/ﬁ e 20+ 4417
7 T [1743-4017 | V17 7| 20-417

5+J1_7] I log[(“‘/ﬁ)(s*m)

7

1
= lo
17 ]
1 -25+17+10\/]7 1 42 +10417
= log = log
~17 8
et log
17

5-17 25-17

I 17 R
21+517
4
Question 7:
[l
1x? 2% +5
Solution:

Il dx :J'l dx _J'l dx
A +2x+5 F (2420 +1) 44 T (x+1) +(2)
Put, x+l=t=dx=dt

When x=-1¢t=0and whenx=1¢t=2
Jl dx 2 gt
_|(

N s

e
|
—
L3
+
—
2
e
[
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Put, 2x=t = 2dx=dt
When x=1,t=2 andwhen x=2,1=4

[ )eatf 22 )ea
"\x 2x 292t ¢

It 2

Let %zf(’)

Then, f’(’):_%

= L“G“tlz}fds = [l Tr )+ @)k
S0

Question 9:

s

%2 *
The value of the integral S is 60 \§)
A.6 %) @

B.0
Q@ Q
5 °
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1
_ )3
1=ﬁﬁ_;L¢
Consider, 3 X
Let x =sinf = dx =cos0d0
x=l,9 =sin™ (l)
3 3) and when
1
z sinf —sin’ 0 )3
=]= J 2 ( — )
sin! —] sin” @

T
=,6==
When * 2

cosBdo

! 2

—I (smﬂ (l sin 6) o500 _[ (sine)g (cosB)i
st smm E—) Sin46

:f% (sin9)5(0059)5 (cose) ’ cosec’6ds

cos0do :J; .

o [ ] (sm6)3

(1] sin@sin’ 0

.4

=[2 1(cot0)3 cosec?0d0
simn LEJ
Put cot® =t = —cosec’0dO = dt

0 =sin™ [%}: ~o.a

GeN=0
2

When and when

= -j:ﬁ(;ﬁd;
o
o] o

242
= %[(g)é]
L

=6
Thus, the correct option is A.

Question 10:

i S ()= Jsindt g () 5

Remove Watermark

Wondershare

PDFelement

cos@do
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o

A.cosx+xsinx
B. xsinx
C.xcosx

D.sinx+xcosx

Solution:

S (x)=] tsint

Using integration by parts, we get

S(x)= t_[(:sin talt - E {[%t} I sin zdt}dt
=[1(~cost) ] —-L:(-cost)dt

=[~tcost+sint]

=—XCOS X+ sinx

(5= —[{x(—sin x)} +cos x} +COSX
= X$in X—COSX + COS X

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

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

Question 1:

ks

J 2 cos” xdx
0

Solution:

Izj?cosz Xdx (l)
::»I:J‘O%cosz(%—x]dx (I:f(x)dxzf:f(a—x)dx)

= :J-I’Esin2 adv  oi2)
Adding (1) and (2), we get

2 = L? (sin® x + cos” x) dx
=27 = L?l.dx

=21 =[x]2

—27=2

2

S
4

Question 2:

L Nsinx
.[o Jsinx+\/cosxdx 60 (,;\\C)

Solution: (0
i > R
‘L Jsin x ++/cosx Q% Q
_[r__sinx . <
Consider, I_'L Vsin x +\/cosxdx 1) .\\\O ®®
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LIONS
4
,, sm( )
e T Jim 02 a’x (jﬂf(x)dx=fof(a—x)dx)
Jsm ——x \/cos ——x
7 I% Jcosx " )
/

Jeosx ++/sin x
Adding (1) and (2), we get

oy o o

Jsmx +\/cosx

—=0] = El dx
:»21:[x]§

B
2

===
4

Question 3:
3
_[% sin? xdx
0 3 3
sin? x+cos? x

dx

Solution:

sin xd.x
I= j dx (1)
Let sm2x+cos L%

3
R sm?[——x]
:!z_[? 3 d.

0 2 r T
sing(——xJ+cos (— x)
2 2

3

e J‘%Jf’s_m’f_dx -.(3)

3

=

(j:;-(x)=j:f(a_x)dx)

cos? x+sin? x

Adding (1) and (2), we get 60 (’;\\O
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5sin? x+cos? x

2::]‘ =
0 = 2

sin® x+cos? x

dx

:21:]51.&:21:[::]?

=27="=1=2
2 4

Question 4:

T 5
J-2 cos” xdx ra

0 sin’ x+cos’ x

Solution:
Consider,
i 5
B SR g i

s 5 5
O sm” x+cos x

:”:E — ;oss[;_x)sdxﬁ . (J:f(x)z_[:f(a—x)dx)
sin [E—ijrcos [wa)

.4 o

— simn” x
=S[=|"———dr ..(2)

0 ¢cng” x+8In” x

Adding (1) and (2), we get

Zsin’ x+cos’ x
2I=|2——"———dx - =
O sm” x+cos x

=20 = El dy=20=[x]z

2= 2
2 4

Question 5:
[ Jx+2)ax
X
Solution: @60 (’}3
5
Let I= .[-5|x+2|dx

As, (x+2)<0 on [_5’_2] and (x+2)200n [_2’5] %
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2= [T~ (er2)de [ (x4 2)de (J’b F()=[ 1)+ f(x))
I=—{§+2xL +[x;+ 2Jr]_2

= -[%+2(-2)-%-2(-5)}ﬂu[%m(ﬁ)-(_z)2 -2(-2)]
=—[2—4—§+10]+[§+10—2+4]

=—2+4+%—10+2—25+10—2+4

=29
Question 6:

jj|x-s|dx

Solution:

1= }x-3)dv

Consider,
Ag (¥=5)<0o0n [2,5]and (x—5)=0on [5,8]

1= [ ~(x-S)d+ [ (x-5)d (j:f(x)=j:f(x)+ff(x)]

2 i’ 2 8
S A ) [ e
2 , L2 s

_ _[%-25—2+10}+[32-40—%+25} 9
Question 7:
J.[: x(] - x)" dx
Solution: @60 c,;\\O@
Consider b J'r: x(] B x)ﬂ i 6 be
| £
Y
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o |

1= (1=x)(1-(1-x)) dx
=L(1—x) x)dx:j0 x"=x"

{55 o)
z[;_;}
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

Solution:

Let v :leog(l+tanx)dx (l)
sl=l= _E log [1 +tan[1—;~—dex (I:f(x)dxzj:f(a hx)dx)

T
= tan ——tan x
:r'fzjflog 1+4—x dx [tan(a—b)ztana—umi]
1+tan1tanx 1+ tana tan

—tan x
I'=|%log{l I'= 1*] —dx
= j 0g{+ }dx:> J og(l tanx

== L“ log 2dx — L“ log (1+ tan x)dx

=1 =ﬁlog2dx—1 [ from(1)] O WO
’ N

=21 =log2[x] @6 &

=21 =1og2E—0]

I :%Lagz OQ KQ
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uestion 9:

Lz X2 —xdx

Solution:

:;cx/Z—xdx

Consider, . :.[
1=[@-02-C-Dax ([ f()ate=]] f(avx)a'x)
= [ (2~ x)xax

_40V2-242 1642

15 15

Question 10:

J? ( 2logsin x —logsin 2x) dx

Solution:

Consider, 7 = _[f (21ogsin x —logsin 2x) dx

I=I§(2|ogsinx— log (2sin xcos x)) dx
I=IE(2Iogsinx—logsinx—logcosx—Iog2)dx 60 . O@
:>I=E{logsinx—logcosx~[0g2} will) <
Since, (j:f(x)dxzf:,f'(a—x)dx) \(&% Q
=J= L%{logcosx—logsinx—logZ}dx (2) Q% KQ

Adding (1) and (2), we get ’S\\O @rb
N\
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2/ = j ~log2—log2)dx

=2/ =-2log 2[051.dx

T
I=-log2| Z
= og [2]

=I= %(—log.?)

T 1
=I=—|log—-
2[°g2]

T 1
I =—log—
=3 = og2

Question 11:

w

2 sin’ xdx

2

Solution:

I= I—Err sin” xdx
Let 2

= = 2 = E
As sin® (=x) =(sin(-=x))" =(-sin x)z =sin’ x , therefore sin’ xis an even function.

If f(x)is an even function, then Jjﬂf(x)dszJ.:f(x)dx

I= 2j sin® xdlv =2 2 1—"%

2 sin2x%
=j'02(1—0052x)a!x=[x— 5 :|

0

_ E_Sm@ {o_%}

2 2 2

=£7Sin1r70 @
. S &
2
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LIONS

Question 12:
J-rr xdx
1]

] +sinx

Solution:

= xdx
Let © o 1+sinx (I)

T (ﬂ?—x) a a
1=l ([ f (x)de= [ f (ax) s

o 1 +sin(7 —x)

PO i 73 (2)

O 1+sinx
Adding (1) and (2), we get
2= [ ——dx+] X
1+sinx ®l+sinx
=0T = I
l+smx
Multiplying and Dividig by (1-sin x)
1—si
:>2[:7rj ( smx)‘
o (1+sinx)(1-sinx)
o) Jl smxE
o cos’x

=%.0]= :arj {sec X— tanxsecx}a'x
=27 :ﬁ[[tan x| -[secx];]

=2l=% [(tan (:r) —tan(O)) —(sec(;r)—sec(O))]
=27 =x[2]

=f==x

Question 13:

J_%_ﬂsin?xdx @
D &
Solution: &‘0
I=[2sin"xdx ...(1) Q

Let 2

As sin’ (=x) = (Si“(—"’))7 =(- Sif:x)? =—sin’ x , thus sin’ x 1s an odd funct%%éo
f (x)is an odd function, then I—af (x) =) \\\

@
,(0
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o d =% sin’ xdx=0
T

Question 14:

_‘.zn cos” xdx
0
Solution:
T
Let IzL cos’ xdx ...(1)
cos’ (2?1: —x] =cos’ X

We know that,

[y 7 (x)ee =2 (M ¢ 7 (20-2)= ()
—0 if /(2a-x)=-/(x)

+.1=2[" cos’ xdx

=1=2(0)=0 [cosj(:r—x)z—cosﬁx]

Question 15:

J% SIn.x —cos x
0 1+8inxcosx

Solution:
3 J-g sin X — Cos X

(1
Consider, 0 1+sinxcosx ( )

. n i
sl
:>1=j’- dx

0 .| T
1+sin| ——x |cos| ——x
[2 ] (2 ]

Z cosx—sinx

2 dx
0 14+sinxcosx

Adding (1) and (2), we get

:>21=Fde:>1=0

0 1+sinxcosx

=[=

mm Wondershare
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uestion 16:

I: log (1+cos x )dx

Solution:

Consider, I:L log(1+cosx)dx ...(1)
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=T =E ]0g(l+cos(fr—x))dx (f;f(x]dx:j:f(a—x)dx)

=TI :I: 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” ) dx

= 21 = [ log(sin® x) e

= 21 =2  log (sin x) dc

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

s sin(7m —x)=sinx

We know that,

[ r(x)ae =2 f(x)e if f(2a-x)= f(x)
oI = jﬂg log sin xdx ...(4)

== 2_[05 log sin [% - x] dx = 2“'0_ log cos xdx
Adding (4) and (5), we get

()
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LIONS
2= E(log sin x + log cos xdx )
=5F =L?_(logsinxnklogcosx+log2—log2)dx
= :L’E(longinxcosx-logﬂdx

Mo [
:>I'—L logsin 2xdx L log 2dx
put. 2x=t= 2ux =it
Whenx=0,1=0

1 pa ; T
S =—| logsinidi ——log2
2J.0 5 2 %8

1
s ful Ela
2 28

=] =-mlog2

Question 17:

Solution:

I= de

Let o Jx+Va-x ..(D)
We know that, (j':f(x)dx N I: SAR Fx)dx)
— a_'r nan
H g™ R
Adding (1) and (2), we get
A
ol o
:>21=_[:1.dx
=>21=[x];

=2l=a
<

a

=1=2 (%)
RPN
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uestion 18:

j:|x-1|dx

Solution:

(x-1)<OwhenO0<x<land(x-1)20whenl<x<4
I =j;\x—1|dx+f|x—1\dx (f:f(x)dx =j:f(x)dx+ff(x)dx)
=] ~(x-1)dx+ [ (x-1)dx
=[x—£] J{x—g—x] =1—l+ﬂ—4—l+1
2 L"l2 Tk 2 2 2

=1—l+8—4—l+]

2 2
=5

Question 19:

Show  that Ef(x)g(x)dx:2j:f(x)cix if f and g are defined as
f(x):f(a—x)andg(x)z(a_x)ﬂl

Solution:

Let
1=, f(x)g(x)dx ..(1)
> [ fla-x)glamx)dr ([ f(x)de= [ f (a=x)es)

=% Iﬂaf(x)g(awx)dx s (2)
Adding (1) and (2), we get

2= [[{f ()8 (x)+ 7 (x)g(a=)} s S

=% 2!=f$f(x){g(x)+g(a—x)}ak @6 §

:>2!=Ef(x)><4a£v [g(x)+g(a-x)=4] (%)

= 1=2 f(x)dx \(& Q
n S


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

g

Question 20:
"
I?,r(f +xcos x + tan’ x+l)dx ‘

The value of " is
A.0

.2
LT
.1

onw

Solution:

I{r(f +xcos x + tan’ x+l}ix

Consider, "

T T T T
== jzﬂ xsdx+'|.2xx4::0:~3xdx-0—J.QFr tan’ xdx+j%r l.dx
2 2 2 2

For f(x) an even function, then .[-aaf(x)dx: ZJﬁﬂf(x)dx

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

1:0+0+0+2j§1.dx

~2[;
_2n
2
=1
Thus, the correct is option C.
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uestion 21:

ﬁ[ 4+3sinx]dx
The value of 7" \4+3cosx ) s
A.2
3
B. 4
C.0
D.-2
Solution:

4+3sinx
_-[ [4+3005x}jx (1)

% 4+3sin[z —x]
=[=1= jﬂz

4+3c08(5_xJ (J"af(x)dx=ff(a_x)dx)

4+3sinx
Adding (1) and (2), we get

o] j (4+351nx)+10g 4+3c?st b
4+3cosx 4+ 3sinx
:>2!=F 4+3smxx4+3(:(.)sx)dx
0{4+3cosx 4+3sinx

=2l= Elogldx

:I:Lz log[M] (2]

:>2f=[0%0dx

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

Integrate the functions in Exercises 1 to 24.

Question 1:
1

3
X—X

Solution:
1 1 _ 1
o x(1-) - w(1-x)(1+x)
e B O
Letm_x (1-x) (1+x) (1)

:>1=A(l—x3)+Bx(1+x)+Cx(1—x)

=1=A4-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
g=l

2

1

C=-—
2

From equation (1), we get
. 1., T+ @
x(l—x)(1+x)_x 2(1-x) 2(1+x)

1 1 1 1 1 1
o o o i e e L e

NN
:log‘x‘u%log‘(l—x)l——;-log‘(l+x)‘ @6 (’)Q

1 1 | X ‘ &% Q
= log|x|-log|(1-x)2|-log|(1+x)2| =lo : —+C
Bf=x|ost) g|(l—x)5 (1+x): %\(b Aoy
X : 1 % N OQ KQ
=log[1_x3J +C=Elogl_x2 +C ,\\\ ®®
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Vxra+lx+b

Solution:

: 1 Jx+a—x+b

Jxratxth Jxta+vxtb rta—xtb
Nx+a—x+b _(JHa —M)

(x+a)—(x+b)  a-b

= (e

3 3
:(a_b) ( 3) _( 3) :3(a_b)[(x+a)z_(x+b)z]+c
2 5

Question 3:

1 {Hint:x:ﬂJ
xvax—x’ t
Solution:

1
X ax‘—x2

a

Lot B RRE== gt

2“1:2\/1?1}1-0 &

T- p &(O
i @ on

2 a—x}rc .OQ &Q

a X
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Question 4:
1

xz(x“+l)%

Solution:
1

3
2 (xt+1)
Multiplying and dividing by x~, we get

i x> (Juc‘4 +I)_Ts

| —
=

4
~:1~=t:>——~5~dx=dt$ sdx=—"—
X X

=
1w
=



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark

https://millionstar.godaddysites.com/ PDFelement

; 1 1 "
T Hint: T T T putx =t
¥ +x? x2+x3 x3(l+x6J
Solution
1 1

1 1T 1
$rase x3[1+x6]

Let x=¢* = dx=6dt

o +x3

i v s P e
(1]

3
= 6_[ L
(1+2)
Adding and Substracting 1 in Numcrator

£ +1 1
H6J' 1+1¢

:6J(r +1 1
I+#f 1+t
Using a” +5° :(f:r+ff;!)(a'2 +b° —ab)
6J{(1+:)x +P-1xt) g }t’t
1+¢
=6j{@2ﬁf+1)__l~}ﬂ
1+¢
ey [
:6{[;}—[;}+t—log|l+rq

L ] 1 &
=2x*-3x3+6x° —6log(l+ x5J+C

1 L i
=2x -3%3 +6x6—610g(1+x6]+€
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uestion 6:

Sx
(x+l)(x2+9)

Solution:
S A Bx+C

= "
Consider, (x+1)(x*+9)  (¥+1) (x*+9)

(1)

35x=A(x2+9)+(Bx+C)(x+l)
= 5x=Ax*+9A+Bx* +Bx+Cx+C

Equating the coefficients of *”,X and constant term, we get

A+B=0
B+C=5

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

Sx
(x+1)(x*+9) 2(x+1) +(x2 +9)

5x (11 )
j(x+l)(x2+9) _I{Z(xﬂ) 2(x2+9)}&

=—llog|x+l\+llo'g’x2 +9‘+2.11;an“I Bupr
2 4 23 3

1 1 3. 4%
=—51°g|x+1,+11°g("2 +9)+~2~Lan '§+C

mm Wondershare
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1 1 X 9 1 1 1¢ 2x 9 1
——510g|x+1‘+‘2—j‘mdr+ijmdx——-2"10g|x+1|+‘zj"f—_{_9‘dx+—'[

———dx
27x +9
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Solution:

sin x
sin(x—a)
Put, x—a=t=dx=dt

J‘ sinx j-sm 2‘+a
sint
sinfcosa -+ cossina .
=I - dt:J(cosa+cottsma)dt
sin

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

=sinalog|sin(x—a)|+ xcosa+C

Remove Watermark

Wondershare

PDFelement



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

Slogx Hlogx
g R gt

83 logx 82 logx

Solution:

eSk)Bx —e“ch etltogx (elogx_])

31 llogx
gllosx _ llogx ezmgx(elog.r . 1)

eZIogx

L logx?

e
—] x2
Slogx _ediogx

. T€
2 J. eJngx i ellogx

3
di=[Xdv="+C
3

Question 9:

Cos X

V4 —sin® x

Solution:

COsS X

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

gh=rh T
=sin™ (%)+C
=sin™' [Sl;xJ+C

+C

i
2
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uestion 10:

sin® x—cos® x

1 —2sin’ xcos’ x

Solution:

sin® x — cos® x (5‘.in°’x—(:1:)s“x)(sin“ercos‘1 x)

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

(Sin2 x —sin’ xcos’ x) +(0052 x —sin’® x cos’ x)
(sin" x+cos’ x) (sin2 X —cos” x)

" sin® x(l —cos’ x)+0032 x(l—sin2 x)

—(sin4 x+cos” .:c)(cos.2 x—sin® x)

(sin4 x+cos’ x)
=—Cos2x

sin® x —cos® x sin2x

+C

"I1—25in2 xcos’ xd.x=j—0032xdx: -

Question 11:

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

Solution:

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

Multiplying and dividing by $iM(¢=0)  we get

mm Wondershare
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1 { sin(a—b) ]

sin(a —b)| cos(x+a)cos(x+b)

; _sin[(x+a)‘“(x+b)]}

- sin{a—b _cos(x+a)cos(x +b)

pa—

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

[tan(x+a)—tan(x+b)}
J.cos(x+a)lcos(x+b)dx: S]'n((.ll—b) J[tﬁn(x+a)—tan(x+b)}fx
o
~sin(a-b)
_ 1 ‘cos(x+b)|
sin(a—b) ‘cos(x+a)|

[—log |cos(x+a)| +log |cos (x +b)|:| +C

+C

Question 12:

1—x

Solution:

3
X

Jv1—x*

Put, x* =t = 4x’dx =dt

3
X 1 dt
= | —di=— | —
Ixfl—xs 47 1-¢*
=lsin_'!+C
4
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(1+e’](2+e")

Solution:

ex

(1+e’)(2+ex)
Put ¢ =t = e'dx=dr

e dt

et e

ool

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

=log

1+e”
2+e*

=log

Question 14:
1
(xl + l)(x2 o+ 4)

Solution:

) 1 _Ax+B " Cx+D
.-(x2+])(x2+4)_(x2+]) (x2-|~4)
:»]=(Ax+B)(x2+4)+(Cx+D)(x2+I)

= 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 @

T O
s D

On solving these equations, we get
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A=0
=1
3
C=0
1
D=——
3
From equation (1), we get
1 N
(x2 4 1)(;«2 +4) 3(x’+1) 3(x*+4)
1 1 1 1 1
dy=— dx ——
J(x2 +1)(x* +4) i 3l
=ltan‘1 x—l.ltan" o
3 32 2
= ltan‘1 X —ltan‘I ¥,
3 6 X
Question 15:
COS3 xelogsin.\‘
Solution:
cos’ xe'°*" = cos® xxsin x
Let cosx =t = —sinxdx =dt
=3 J.cos3 X' BT gy = J‘cos3 xsin xdx
=— j' Fdt
4
el
4
cos” x
=— +C
Question 16: @

e (x‘ + I)_I 60 C’;\\O

Solution: 6
5 e i @ 2R
e (x4+1) = e (x +1) = (x4+1) %\®

Let x*+1=t= 4x’dx=dt Q
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3

= J.e”"“ (x* + 1)_]dx = ﬁdx
1
47
1
=—log|r|+C
=—10g|x‘* +1|+C

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

Solution:

f(ax+b)[ f(ax+b) ]
put, /(ax+b)=t=af"'(ax+b)dr=dt

= [ f'(ax+b)[ f(ax+b)]'dx= éjr"dr

_1 [ " }: L (f(ax+b))" +C

E n+1 a(n+1)

Question 18:
1

\/sin:‘ xsin(x+a)

Solution:
1 1

\fsin"'xsin (x+a) . Jsin‘“x(sinxcosoc +cosxsina)
1

\fsin“ XCosS +sin’ xcos xsina

1 cosec’x

sin’ xJcosa + cotxsinae  cosa +cot xsina

Put, cosa +cotxsina =t = —cosec’xsin adx = dt
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, 1
' "-\/sin3xsin(x+a)

-1 rdt
=Sir1a j?
-—[2/i]+cC

cosec™x

’f]" = JT

'[\/cosoc +cot xsiho

sino

=— [2Jcosa+cotxsinaJ+C
sina

-2 cosxsina
= cosct + ——— +C

sin o sin x

-2 [sin(x+a) -

-2 |sin xcoso + cosxsina
=— : +C =~
sino sinx sine sin x

Question 19:

sin”' Vx —cos™ Vx

sin™' \/;+ cos™ \E )

xe[O,l]

Solution:
;_sin”Vx —cos ' Jx
Let  sin™ vx+cos™ Jx

sin' Jx +cos ' Vx =%

dx

As we know that,
(% —cos”! \[J—c] —cos ' x

bia

2
:%J‘[%—zcos" J;]dx

=£.£ l.cix—i cos ' xdx
x 2 T

::>I=J dx

4
:x—;jcos"\/;dx (1) O .\O
Let I =Icos‘] Vxdx @6 (’)\'

Also, let Vx =t = dx=2ud &
t t tdt \é Q


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

https://millionstar.godaddysites.com/ Remove Watermark g~ ppFelement

= [ = 2Icos“r.rdr

=2 cos“tﬁ——j i ﬁdt
2 ,J]_;Z-Z
IZ
=1 cos™ { + | ==l
I'I]._f?'
2 -1 ]—fz—l
=1 cos t—f—dt

T

=t*cos™'t —J'\fl—tzdt + ILdt
1—1

N

8 1 1 . _ .
=1’ cos 'I—E 1= —Esm Y1+sin7't

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

I =x—i|:z2 o= L -7 +lsin"1 r}
T 2 2

=x—i xcos']\/;—ﬂ l—x+lsin“'\/;
T 2 2
,‘ o 2
x—i[x[%—sin" \/;J— il Jr%sin”l \E}

T 2

=x—2x+4?xsin'] J;+£\r‘x—x2 —Esin'l Jx
i i
—x+£[(2x—1)sin" J;]+£v‘x—x2 +C
T

T

=2—(£)-sin' \f;—kzx-‘x—xg - 4
g T

Question 20:

1-Vx
1+x @

Solution: @60‘0(’;\30
[k
i 1+x \(&6 Q&

Put, x=cos’ 0 = dx=-2sinf cos0d0 %
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. .0
1-cos® : Zsin 2 .
= (72s1n9c0s B)dE?:fJ‘ sin 2646
I+cos@ 2cos? ”
2

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

= 74Isinl Qcos 840
2
:f4fsinz€ 2cos2971 do
2 2
., 0 g ..,0
= 74"‘ 2sin® —cos® ——sin® — d0
2 2 2
= —8'[sin2 Q.cos2 Qd@ + 4J.sin2 Qd{?
2 2 2
., 0 ., 0
:—2Is1n —d9+4Is1n —d6
2 2
_21[1_00329]d6+4j1_0039 0
2 2

:2[9 s1n29}+4[9 s11219}rc

2 4 2
_ 9,2 o0 2sine i C
_g. S0 e O

- 2sinGcos @

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

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

—2sinG+C
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uestion 21:

2+sin2x
1+cos2x

x

Solution:
I:I(2+Sin2x]€‘
I+cos2x
J‘(2+2smxcosx}
2cos’ x
I+sinxcosx
J-( cos’ x }
J(

sec’ x + tan x)e

Il

Let f(x)—tanx:f'( )=Sec2x
1=[(f ()41 (x
I

=g tanx+C

Question 22:

2 +x+l
(x+1)2(x+2)
Solution:
X +x+1 _ A b B & C (1)
Let (x+])2(x+2) (x+1) (x+l)2 (x+2)

= ¥ +x+1=A(x+1)(x+2)+B(x+2)+C(x* +2x+1)
= +x+1=A(x +3x+2)+ B(x+2)+C(x* +2x+1)
=X’ +x+1=(4+C)x’ +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x*,x and constant term, we get

A+C=1 0 O@
3JA+B+2C=1 N\
O X

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

j; z 1_2 %\(& s

C=3
From equation (1), we get . OQ KQ
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=

242+ _ 2 i 3 P 1

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

_E R g or T o L e[t &

‘[(x+1) x+2) jx+1 I(x+2) I(x+])2

=—2log|x+1/+3log|x + 21—(x11)+C

Question 23:

=] l_x
tan _—
1+x
Solution:
I=tan™ I_—xa’x
1+ x
Let x =cosf = dx =—sin0dO
I={tan” e
1+cos@

s —j tan”! 2 5infdo = —jtan-‘ tan %sin 0do

1 ; 1
= _EJ.B'Sm 8do = —5[9(“0088) = Il .(—COSG)d@]
= —%[—9 cosf +sinf|

=l9 cos@ —lsinG
2 2

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

=%(xcos"‘x—\fl—x2)+6‘
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uestion 24:

Vxt+1 [log(x2 +1)—2logx]

4

X
Solution:
Jx +1|:10g(i+1)—2108x:| _ J?[log(xl +1)—logxﬂ

X+ o x> +1
x! & x*

o

2

Let «x X
1 1 1
A== 1+—=log| 1+— |dx
'[xsv i g[ xzj
W
——EJ' togtr~—5_[t og tdt
Using integration by parts, we get

1 1 d .
I=—=|logr.|r2dr—{| —logr || r>dr vdt

3 3

-2
l+—5=t=>—dx=dt

1 12 112
=——| logt.—— | —.—dli
5| 83713

2 2

23 203
=——| =t? logt——| t*dt
3 8 3I

1122 42
=i | 2P Jog et
3 9

i2 9 3 <

=—51210g1+612
=~—1~t% logta—z-]

o b S
11 U P pog14 )2 O
= 3[l+x2] [log[nxgj 3}%’ .\\\ ®®
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Question 25:

J:ex[l—smedx
= 1—cosx

Solution:
o J- [l smx]
1-cosx
. 1-2sin > cos>
=J.£ex —2 2 dx:
2 2sin® =~
2
. X
=—cot—
Letf(x) C02

1 5%
= f'{x)=—|=cosec"— |=—cosec” —
f() [ 2) ¥

f (f (x)+ 1 (x))ax
=[er(x) 1%

_ x 1,{
=—| e cot—
L 2

2

I . T = T
=—| e xcot——e? xcot—
2 4

=—|e" x0—e? xl}

Question 26:

5 SINXCOsX
(F_floaeoss

4 .
0 cos* x+sin® x

Solution:
A
_(7_sinxcosx
Let 0 cos x+sin*x

https://millionstar.godaddysites.com/

o X
_ | cosec” X
J',r e 2 _cot2
2 2 2

2
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(sinxcosx)

T
s e J‘z cogtx g
0 (cos‘* x+sin* x)

cos’ x
o 2
—tfan xsec” x
=] =2 N
0 J+tan x
Put, tan’ x =¢ => 2tan xsec’ xdx = dt

T
When X=0,/=0and when ~_ 4~

1 dt 1 _
".I:.E-[f:]+3‘2 =5[tan 'r];

=%[tan‘I | —tan' 0]

t=1

Question 27:

T 2
J‘"i CoS x i

0 cos® x+4sin® x

Solution:
T 2
_ F cos” x /4
Consider, 0 cos® x+4sin® x
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T 2
—I=[2 coS” X -

0 coszx+4(1—cos2 x)
:!:I;‘: . cos™ x . i

0 cos x+4—4dcos x

. 2
:I=—11273005 f dx

39 4-3¢cos”x

1 F A B
ﬁ!z—ljzwdx

390 4-3cos"x

1 &E 4 2 Ed
¢1=—121—392fﬁ%111——i—;%h

390 4-3¢cos"x 30 4-3cos" x
1= [P ldxes [P X

340 370 4sec”x—3

x Az 2

:”:_l[x]nglJ'z dsec” x I

3 370 4(1+ta112x)—3

m 2¢% 2sec’x
S l=-Eis .
6 37 l+4tan”x

I% 2sec” x
Consider, 0 1+4tan® x

Put, 2tanx =¢ = 2sec’ xdx = dt

(1)

T
Xx==t=»
When X =0,7=0and when 2

T 2
J-E 2sec ch dx=r a"r7
0 [+4tan” x 0+t

[ ]
= [tfm'1 (o) —tan™ (0)]

Therefore, from (1), we get

T 2{?1 T T 7
I=—_-+-— —_— = E——_——=
6 3|2 3 6 6
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J% sinx+cosx ,
T .

= W/sin2x

Solution:

J/sin2x

. .
Zsinx+cosx
I=|} ———dx
Consider, 6

n . n .
T SINX+cCosx -y SINX+COSX
== ;—_dx:w:j,s . d
] *(*SlﬂZx) A \/~(—l+l~25mcosx)
T .
s sinx +cos x
=il = |8

i L2 2
6 \/l—(sinx~cosx)

Let (sinx—cosx)=tﬁ(sinx—fcosx)d,x:dt

T [1—\/5} T [ﬁ—l}
x=—,1=| —— X=—,t=| ——
When 6 2 and when 3 2

= 1
2 2
As \/l _(_‘ ) Vi-1 , therefore, \1-¢* is an even function

faf(x)dx =2_[naf(x)dx
We know that if / (*) is an even function, then

V31
=] ¢ 4
0 1_1,'2

= [ZSin"' IT%:I

0

=2sin”"' (E]
2
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="

Solution:

bi =I'L
Consider, o JT+x—x

]—J‘l (m-l"\/;]dx
T (Trx ) (rxe)
J.(\/l-l-_x+\/_)

I+x—x
=L\/E¢r+j Jxdx

L] 0]

=-§[(z)3 -1}%[1]

3 22\/—
-2
2
3
Question 30:

J-E sin x +cos x
- X
0 9416sin2x

Solution:

_ (5 sinx+cosx
Consider, 0 9+16sin2x

Put, sinx—cosx:t:>(cosx+sinx)dx:dt

ﬁ *
When X=0,/=-1 and when x_Z’t_O 60 C’}}O


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

:(sin)c—(:{:»sx)2 =
= sin’ x+cos’ x—2sinxcosx =1
=1-sin2x=t¢>
=sin2x=1-1
0 dt

.'.I=J'_]m
=IUL

-194+16-16°
=J'0 dt =JU dt
125-1682 -1 (5) —(4t)

|
]

5+44¢
5—4¢

Il 1

= %[Iog (1)-log

1
=—1I1og?9
40 5

Question 31:

4
E sin 2xtan "' (sin x )dx

Solution:

— 'Z' i o & ] . % . b
Consider, I-L sin 2x tan (smx)dx—_[0 2sin xcosxtan~ (sin x)dx
Put, sinx=t= cosxdx=dt

T
When X =0,7=0and when x_E’t_l
1)

:I:2j;ttan" (1) dt o

[t.tan™ rdt = tan™ zjtdr—j{%(tan‘l t)jtdz}dt

Consider

— -1 ﬁ_ 1 3‘2 * @
=tan 1. J'IHE.Edt 60 \§)
_rztan"t_ljrzﬂ—ld < (OQ
T2 2 <

1+t2t «@Q
_ttant 1 1c 1 Jo)
=r— 2_[1.dt+zjl+tzdr %\
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|
From equation (l), we get

——+—tan't
2. 2

2 - !
:2jut.tan‘ltdt=2[r L W ]

=[£_,+£]=£_1
4 4] 2

Question 32:

0

r xtan x /
0

Ssecx+tan x

Solution:

T xtanx
—dx ...(1
Let -fﬂ secx+tan x ( )

pllemE ) b (e e

~Jo sec(m —x)+ tan(x —x)

7| —(r-x)tanx
=1= {(—m)}“’
7 (r—x)tanx
| im0

Adding (1) and (2), we get
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|@“
LIONS
S1n x
= rmtanx T
2= — == x—o2l=g| —L8O8X g
0 secx+tanx o 1 sin x

COSX COSX

asinx+1-1 e

o Jl4sinx

=3 T=

=53 F =7:Jl:l.dx-ar 1T—1abc

© 1+sinx
(1-sinx)
1+ sinx)(l —sin x)

szfzxjo”l.dx—nj:( e

xl—sinx

dx

:>2]=?r[x]:—frju =
= 2r =?r2—7r_[:(seczx—tanxsecx)dx
:>21=Jr2—7:[tanx-secx]z

= 2] =n"-x[tanw —secw —tan 0 +sec (]
=20 =7 -x[0-(-1)-0+1]

=2/ =n"-2r

=2/ =n(x-2)

1=%(:¢F2)

Question 33:
J The=tbe =2+ e=3(Je

Solution:

4
Consider, 1=.[| [|x—1|+|x—2‘+|x—3‘]dx
4 4 4
:>{:_[1 |x—l|dx+L \34:+2}dx+J.l |x + 3ldx

I=L+L+1  .(1)
4 4 4
Where. L =J.] ‘x—l‘dx,]z =I] \x+2|dx and =J] |x+3|dx
4
1= Jx-1]dx
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4
I, = |v-24x
x—220 for 2<x<4andx—-2<0 for 1Sx<2
1= (2-x)dv+ [ (x—2)ds

272

vl 2 4
=1, =[2x~%] +|:x?-2x:| =1, =[4—2—2+%:|+[8—8—2+4]
1 2

=L, =1+2 )
2 2
=1, = [ pe=3]dx

x—320 for3<x<4and x-3<0 for1<x<2

o dy= [ (3-x)+ [ (x-3)ax

2 PP 2 E
=1,=3-2 | 4|1 -3«
2 1 2 3
:>13=[9—2—3+1}+[8—12—2+9}
2 2 2

:,;3:[6_4]{%]:; - (4)

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

9 5 5 19
I=—4—F—=—
2 2 2 2
Question 34:
a2 e %]
-[1 xz(x+l)_3+10g3 60 &\Cj
< L

Solution: 6
N
3 dx (b
Consider, L X (x+1) %\ %.
L 4,8, C RS
Let, xz(x+l) x x* x+1 *\\\ ®®
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%
:>1=Ax(x+l)+3(x+l)+C(x2)
= 1=Ax> + Ax+Bx+B+Cx’

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

B=1
On solving these equations, we get

A=-1
C=1
B=1
D U
TE) xF (ee)

:>1=f{ % lz (x+l)}d logx——+log(x+l)I

o [X_H]_i o [ﬂ]___k, [2}1
. g X X 1_ & 3 3 & 1

=log4—log3—log2+§

= log2—log3+§

=lo (EJ +=
& 3
Hence proved.

Question 35:
Il xe'dx=1
0

Solution:

1= xe'd
Let "~ .[n e
Using integration by parts, we get @

I=x[ e'dv-| {(%(x)] | e‘dx}dx @60 (3;\\0

=[xe'],~ [ e'ar S
I 2R

=[x ][], S
—e—e+l OQ &Q

Eénce proved. ‘\\\ ®®
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Question 36:

1
I Ix” cos’ xdx =0

Solution:

1
o :I x'" cos” xdx
Consider, -1

Let flx)==" cos’ x
= f(-x)= (—x)” cos’ (—x)=-x"" cos* x =— f(x)

f (x)is an odd function.

a

We know that if / (¥) is an odd function, then L:f (x)
al= _"_llx” cos’ xdx=0
Hence proved.

dx=0

Question 37:
z, 2
f2 sin’ xdv ==
0 3
Solution:
I= Jf sin® xdx

Consider,

"
I= I; sin’ x.sin xdx
- F (1 —cos’ x)sin xdlx
0

w F 3
= I ? sinxdwa‘2 cos® x.sin xdx
] {

b
=[—cosx]% _{005312
9 3

]

1 1 2
=14-[-1]=1-==2

3[ ] 3 3
Hence proved.
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uestion 38:

Iﬂziltan3 xdx=1-log?2

Solution:

. _[Fon
Consider, .[0 2o sy

I :I§2tan2 x.tanxdx=2j§(sec2—l)tanxdx

= 2]03 sec” xtan xdx —2 jj tan xdx

2T ;
:2['[&1; x:| +2[10gcosx]ﬂ§ :1+2{logcos%—l@g0050]
0
1
=1+2|log—=—logl |=1-log2-logl=1-log?2
[ gﬁ g] g 4 g
Hence proved.
Question 39:
j]sin" xdv =2 —1
0 9,
Solution:
1, .
Let Lsm xdx

Lo
= Lsm x.1.dx
Using integration by parts, we get

_ sy 1 I 1
I —[Sln x.xl}—J-U mxdx
- 1 1 g (_2X)
= - dx
[xsm xl} - > Js \m
Put, 1-x* =t = —2xdx=dt
When x=0,z=1and when x=L¢=0

I=[xsin"x1+%jﬂl% 60 "\\OQ
=[xsin” =] +2[2V0] Q" o

o2 1 &% Q
=sin” (1)+[ 1] <0

» 9
=i NN
Hence proved. ,\\\O Q(&
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Question 40:

L oaag

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

Solution:

_ 1 2-3x
Let A= .[ o dx
We know that,

jjf(x)dx:(b—a)LgEi[f(a)+f(a+h)+...+f(a+(n—1)k)]
b—a
Where, h:T
Here, @ =0,b=1and f(x):e
1-0

:>h:—:l
A A

2-3x

J‘:ez_sxdx:uo)lﬁé[f(ohf(0+h)+...+f(0+(nl)h)]

.1 3 1 _ . _ T
—lim=| &+ 1.1 &N l)h]:hm—[ez{bre3h+eﬁh+egh+...+83( l)hﬂ

P10 n7 H%wn

) n L
BT i G N G Y S
n—wo B 1*(8_3}1) nse g 1767%

1—>c0 n _

Question 41: (&% Q
el S
e" +e " 1s equal to
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% |
A. tan” '(e“)
B.tan™(e™)+C

C.log(e'—¢™)+C
D. log(ex +e"‘)+ C

Solution:

i I [
Consider, e +e” e’ +1

Put, ¢* =1 = e'dx=dt

ol J.1+r

=tan"'t+C
=tan™ (ex)+C

Thus, the correct option is A.

Question 42:

J- cos2x dx

(sinx-i—cos .!r)2 is
-1

A4 ———+C
sinx +cosx

B. log|sin x +cosx|+C

C. Iog‘sin X —Cos x| +C

, P N,
(sinx+cosx)
Equals to
Solution: 60 &)g
- cos2x J- cos’ x —sin’ x @ Q
Consider, (sinx+cos x) (sinx+cosx ) K‘@

:j-(cosx+sinx)(cosx—sinx)dx:Icosx—smxdx

(sin x +cos Jc)2 COS X +sin x %
Let cosx+sinx:t:»(cosx—sinx)dx:dr Q &Q
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L IONS

dt

dd = |—

I
=loglt|+C

= log|cosx+ sin x| +C

Thus, the correct option is B.

Question 43:

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

A a;bj‘:f(b—x)dx

B. a;bjjf(b+x)fx

bh—

(i zajjf(x)dx
a+b b
D. 5 Lf(x)dx

Solution:
Consider, | [ (e ()

1=['(a+b-x)f(a+b-x)x (jff(x)dx=jjf(a+b—x)dx)
=1=[ (a+b-x)f(x)dr

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

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

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

:Iz[a;b}ﬁf(x)dx 60 (’;\}O

Thus, the correct option is D. @

weston 44 <
Quest 44J;m1[ - ]dXiS %\’b <

The value of 1+ x—x°

Al ,\'\\O @fb
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Solution:

1 =J]tan"' [ -l 2]cﬁlx
Consider, v I+x—x

s [P et x—(l—x)
3I—Ltan [1+x(1—x)}{x
= 7= [tan" x—tan” (1-x)]dx ...(1)
= 1= [tan™ (1-x)~tan™ (1~ 1+x) v
=1 :Jﬂl[tan'I (l—x)—tan"1 _x]dx
= 1= [tan™ (1-x)~ tan (x) Jax -(2)
Adding (1) and (2), we get
=% 21=J;(tan_' x—tan™' (1—x)—tan™ (1—x)—tan"' x)a'x

=27=0

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