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Miscellaneous Exercise on Chapter 7 Page: 352
1:
Integrate 3
X=X
Solution:
11 1
x=x* x(1-x)  x(1-x)(1+x)
LA B _C

x(1-x)(1+x) x (1-x) 1+X
=1=A(1-x*)+Bx(1+x)+Cx(1-x)

=1=A—Ax* + Bx+ Bx* +Cx—Cx’
Equating the coefficients of x2, X, and constant term, we obtain

-A+B-C=0
B+C=0

A=1

On solving these equations, we obtain

A=l le, andC:—1
2 2

From equation (1), we obtain

1 1,1 48
X(1-x)1+x) x 2(1-x) 2(1+x)
1 1 1 1 1 1
g Prommrore Ll LT o o

=log|x —% log|(1-x)| —% log|(1+x)|

=log|x|—log (1—x)% —log|(1+ x)%
=log lx T ‘+C
(1-x)2 (1+x)2
) 1
X 2
= log (1_)(2 +C
1 X2
=§Iog = +C
2.
Integrate 1
\/x+a+\/(x+b)
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Solution:
1 _ 1 x«/x+a—»\/x+b
\/x+a+\/(x+b) Ix+a+x+b x+a—-x+b
_Jx+a-+x+b
- (x+a)—(x—b)
(«/x+a—\/x+b)
B a—b

:Ix/x+a+1\/(x+b)dxz aibj(m_m)dx

3

1 [(x+a)z (x+h)
@) 3 3
2 2

3
2

Integrate ;2 {Hint: xzﬂ

Solution:
1
XaJax — x?

a

Letx:%:dx:—t—zdh

:Iﬁm:ja\/a.:_(a)z

t t

1 1
=—j§. T dt

t t?

1 1
i
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Integrate

Solution:
1
3
X (X" +1)*
Multiplying and dividing by x3, we obtain
=3
X X+
3 2,,-3
X2x2(x* +1) XX
-3

(x4 +1)4

o)
A%

1 1
= _x5 (1+—4j
1 dt

Let %:t:——sdx:dt:—sdx:——
X X X

4
3
1 1 1)+
S| ——————dx= 1 dx
Ixz(x4+1)i '[X (erj

ol

X

><m| =

1
_ 1 (1+1t)s ic
a1
4
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5:
Integrate P
X2 +x3
1 1
Hint:——— = : Putx = t®
X2 +x3 x3[1+x6j
Solution:
Let x =t°® = dx = 6t°dt
6t°
Ix1’2+x _It3
_J‘ 6t°
t?( 1+t
3
=6j L

On dividing, we obtain

J-%dx=6j{(t2—t+l)—ﬁ}dt

X2 +x3

g

1 1 1

1
=2x2 —3x3 +6x° —6Iog[1+x6j+c

1 1 1
=2\/§—3x3+6x6—6log(1—x6j+c
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Integrate ———
: (x+1)(x2 +9)
Solution:
Let 5X _ A 4 Bx+C (1)

(x+1)(x*+9) (x+1) (x*+9)
=5x= A(x2 +9)+(BX+C)(X+1)

= 5x=Ax* +9A+Bx* + Bx+Cx+C
Equating the coefficients of x2, x, and constant term, we obtain
A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain
Az—l, le,and C :g
2 2 2
From equation (1), we obtain
x 9
5x -1 5 2
+9

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

)
B -1 (x+9)
-[(x+1 X2 +9 I{ x+1 x +9)}dx

X 9 1
_—Elog|x+]1+§j—x2 +9dx+§j—x2 +9dx

1 1, 2x 9
=—§|Og|X+1|+—Ide+—J-X2+9

1 4 X
:—Elog|x+ﬂ+—log|x +9|+— ~tan 1§

=—%Iog|x+ﬂ+zlog(x2+9)+gtan‘l§+c

7:

sin X
Integrate ——
sin(x—a)

Solution:

sin X
sin(x—a)
Letx—a=t=>dx=dt

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

.[ sin x i J-sin(t+a)dt

sin(x—a) B sint

dt

:Isintcosa+costsina
sint
=_[(cosa+cottsina)dt

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

=sinaloglsin(x—a)|+xcosa+C

8:
Slogx e4Iog><

Integrate —emogx e

Solution:
e5Iogx _e4logx e4|°gx <e|OgX _1)

e3Iogx _e2Iogx = ezlogx (elogx _1)

2logx

=€

2

— eIogx
= X2

e5Iogx _e4logx

X3
dx:J'xzdx:E+C

e3Iog X e2logx

9:
X
Integrate _ oA
J4—-sin? x
Solution:
COS X

J4—-sin? x
Let sin X =t = cos x dx = dt
COS X

= dx = at
'[\/4—sin2x I\/(Z)Z—(t)z

= sin‘l(%j+c

= sin‘l(—S'g X)+C
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10:
sin® x —cos® x
Integrate — >
1-2sIn“ XC0s“ X
Solution:

sinx—cos®x (sin* x+cos* x)(sin* x - cos* x)

1-2sin? xcos® x 1—2sin? X + cos® X
(sin4 X + cos" x)(sin2 X + C0S> x)(sin2 X — COS> x)

1-2sin? x + cos? x
) (sin4 X + Cos’ x)(sin2 X — Cos’ x)

1-2sin? x + cos? x
B —(sin4 X +cos* x)(cos2 X —sin’ x)

(sin4 X +cos’ x)
=—C0S 2X

sm2x+c

. I sin® x—cos® x

dx =|—cos2xdx =—
1—2sin® xcos® x I

11:
1

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

Integrate

Solution:
1

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

Multiplying and dividing by sin (a — b), we obtain.

1 sin(a-b) }

sin(a—b)| cos(x+a)cos(x+b)

1 _sin[(x+a)—(x+b)]}

B sin(a—b)| cos(x+a)cos(x+h)

N—"

_ 1 _sin(x+a).cos(x+b)—cos(x+a)sin(x+b)}
sin(a—b)| cos(x+a)cos(x+b)

_ 1 _sin(x+a)_sin(x+b)}
sin(a—b)| cos(x+a) cos(x+b)

—# an(xXx+a)—tan( x+
_sin(a—b)[t ( ) t ( b):l
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1 1
J-cos(x+a)cos(x+b) dX_sin(a—b)

I[tan(x+a)—tan(x+b)] dx

=Wl_b)[—log |cos(x+a)|+log|cos(x+b)[]+C

1 |cos
=— log
sm(a b) ‘cos

%+C

12:

3

Integrate
1-x8

Solution:

X3

J1-x°

Let x* =t = 4x3 dx = dt

:I—d ==

il

:lsin‘ t+C
4

:%sinl(x4)+C

13:

X

(1+ e* )e(Z +ex)

Integrate

Solution:

X

e
(1+ex)(2+ex)
Lete*=t = e*dx =dt

e* dt

:I(1+ex)(2+ex)dx =J-(t+1)(t+2)

ety s

=log|t+1]—log|t+2|+C
t+1
t+2

+C

=log|—
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=log 1+ex +C
2+e

14:
Integrate

I e +4)
Solution:

1 _ Ax+B  Cx+D

TDe)(¢+a) (1) (¢4
:>1:(Ax+ B)(x2 +4)+(Cx+ D)(x2 +1)

=1=AX+4Ax+Bx* +4B+Cx*+Cx+Dx*+D
Equating the coefficients of x3, X, X, and constant term, we obtain

A+C=0

B+D=0

4A+C=0

4B+D=1

On solving these equations, we obtain
1 1

A=0,B==,C=0and D=-=
3 3

From equation (1), we obtain
1 1 1

(x2 +1)(X2 +4) 3(x2 +1) 3(x2 +4)

1 1 1 | 1 1 |
-[(x2+1)(x2+4) OIX:g-[x2+1 X_§Ix2+4 ¢
:%tan‘lx—%.%tan‘lg+c

:ltan’lx—ltan‘1§+c
3 6 2

15:
Integrate cos® xe'®¢*"*

Solution:

cos® xe'9"™ = cos® x x sin X
Letcosx=t= —sinx dx=dt

= Icos3 X9 *gx = _[ cos® xsin xdx

:—jt3dx
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16:
Integrate €**(x* +1)7l

Solution:

3
e3Iogx(x4 +1)71 _ elogx3 (X4 +1)’l _ (X4X 1)

+
Let X* +1=t = 4x3dx = dt
:>J'e3'°gx :(x4 +1)_l dx=J‘ﬁdx

+

_lpdt
4t
=%Iog|t|+c

:%Iog‘x4+1‘+c

=%Iog(x4 +1)+C

17:
Integrate f'(ax+b)|[ f (aX+b):|n

Solution:
f'(ax+b)[ f (ax+b)]’
Let f(ax+b)=t=af (ax+b)dx=dt

= [ f'(ax+b)[ f (ax+b)] dx:%jt“dt

_l tn+1
ajn+1

1 n+l
a1 (f(ax+b)) +C

N—

18:
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Integrate

\/sins xsin(x+a)

Solution:
1 ~ 1
- 3 - - - 3 - -
\/sm xsm(x+a) \/sm x(smx005a+cosxsma)
B 1
Jsin® xcos & +sin® xcos xsin o
B 1
=— :
sin? x+/CoS ¢ + cot Xsin &
cosec?x

Jcosa +cot xsin «
Let cos« +cot xsina =t = —cosec?xsin adx = dt
1 cosec’x

dx = dx.
J\/sin3xsin(x+a) ‘[x/COSa+COtXSina

smaj
[2{}0

_ 1 [2\/c05a +cot xsin a]+C
sina

-2 cos Xsin ¢
=—— Jcosa+———+C
sina sin X

sma

+C

=2 \/sin XCOS & +COS XSin &
sina sin x
—2 [sin(x+a)

=— - +C
sina sin x

19:
sint/x —cost/x .

sin?/x +costx

Integrate €[0,1]

Solution:
sin\x —cos /X
Let | :J — ——=ax
SiN"" /X 4+ C0S~ \/x

It is known that, sin”* /X +cos*/x :%
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(72[ —cos /X j —cos X

:>I:_[ = dx
2

2¢(x

== || =-2cos™x |dx
ﬁI(Z Vx

_ 2 4 -1

=— Ej.l.dx—;jcos ﬁdx

= x—ij‘cos’lx/;dx -1

T
Let I, :jcos’lﬁdx

Also. let /x =t = dx = 2t dt
=1, = ZICOS’%.t dt

=2 cos‘lt—— —dt
{ IJlt 2 }
=t?cost+

i

1-t? —1
J1- t2
1
=t?cos*t— [1-t3dt+ dt
vl

2c0s” t——xll tz——sm t+sin't

=t° cos’lt—l 1-t2 +Esin‘1t
2 2

N—

N—"

=t?cos 't — J'

From equation (1), we obtain

I =x—£{t2 cos‘lt—1 1-t2 +lsin‘1t}
T 2 2

= x—i xcoslﬁ—g\/l—x +%Sinl \/;}

i ’ 2
_x-2 x(z—sin‘lﬁ)— X=X ZsintJx
T 2 2 2

4x . 2 2 .
= x—2X+Zsin T X + Ex—x2 = Zsintx
T T

T

=—x+£[(2x—1)sin’1 &}LE\/X—XZ +C
T T
= 2(2)(_1)sin‘l x+g«/x—x2 -x+C

T T
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20:
1-x
1+«/7

Integrate

Solution:
1-x
1+\/7

Let x =cos?* @ = dx=-2sindcosHdé
| = ‘/1_(:056 (—2sin@cos@)do
1+cos@

2 sin260do@

| = dx

:—Itan%.Zsin&costH

.0
sin—

=—2j—2[23ingcosgjcosed9
o 2 2
cos

=—4Isinzgcosed0
2

= —4_[sin2 Q.(Zcos2 9_ jde
2 2

= —4j 2sin? Qcosz g—sinz dee
2 2 2
= —8J‘sin2 Q.cos2 gd9+4jsin2 Qda
2 2 2
= —2.|‘sin2 0d9+4jsin2gd9
2

1-cos26 1-cosé
=—2j(Tjde+4j ,——do

_ Q_smze w4 Q_sme ‘C
2 4 2 2

sin 26

=-0+ +20-2sin@+C

sin 260

=0+ +2sin@+C

2sindcos @
+—

=0 —-2sin@+C
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— 0 +1—cos? 6.c0s 9 —2J1—cos? @ +C
—cos X+ - xx—2y1-x+C

=-2J1-x +cos™ x+,fx(1—x)+C
= 21— x+cos T x+x=x2 +C

21:
2+sin2x
e

Integrate
1+ cos2x

Solution:
= J-(2+sin 2xjex
1+cos2x
_ I(2+25in X COS xjex
2c0s° X

1+sm X COS X
cos? x

sec X+tan X)%

Let f(x)=tanx= f'(x)=sec’x
:j(f (x)+ f(x))e"dx

=e*f (x)+C

=e“tanx+C

22:

2
Integrate X+2—X+1
(x+1)"(x+2)

Solution:
X2 +x+1 A N B N C 1)
(x+1)"(x+2) (x+1) (x+1)" (x+2) )
:>x2+x+l:A(x+1)(x+2)+B(x+2)+C(x2+2x+1)

=X+ X+1= A(x2 +3x+2)+ B(x+2)+C(x2 +2x+1)
= X" +X+1=(A+C)x*+(3A+B+2C)x+(2A+2B+C)
Equating the coefficients of x?, x and constant term, we obtain

A+C=1
3A+B+2C=1
2A+2B+C=1

hittps:/byjus.com
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On solving these equations, we obtain
A=-2B=1,andC=3
From equation (1), we obtain

X2+ x+1 _ 2 3 1
(x+1)"(x+2) (x+1) (x+2) (x+1)

2
IX+2—)(+1dx=—2 idx+3j. 1 ox+ %dx
(x+1)"(x+2) X+1 (x+2) (x+1)
:—2Iog|x+]4+3Iog|x+2|—(xil)+C
23:
Integrate tan™* 1-x

1+x

Solution:

| = tan™? ll—_x
1+x

Let Xx=cos@ = dx=-sin6d@

| = .[tan‘l‘ ’1_(:056 —(singdo)
1+cos@

20

2sin
:—J'tan‘l t%’sin 6deo
2cos’

2
= —J‘tan‘l tang.sin odo

:—ljasined&
2

1
:—5[0.(—0059)—I1.(—c056)de}
:—%[—Gcose+sim9]
=+10c030—15in0

2 2
:lcos‘1 x.x—1 1-x?+C

2 2

_Xeos oL imx 4C
2 2

:%(xcoslx—»\ll—xz)+c

hittps:/byjus.com
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24:

\/m[log(x2 +1)—2log X]

X4

Integrate

Solution:

\,/m[log(x2 +1) 2log x} NN

x* x*

(]

[Iog(x +1)~log xz’]

X2

Let l+i—t:>—dx dt

I_I Jl?log(u—j
:—E_Nflogtdt

1.1
__—|t2
= zjt Jogtdt

Integrating by parts, we obtain

| =—%{Iogt.jti.dt—{(%Iogtjjtidt}dt}

3 3
1 t2 .1 t2
L 2 2
1[2.2 2.1
=—=| Zt2logt—= | t2dt
2|3 g 3I }
3 3
_ 1 gtzlogt 4 }
2|3
1.2 2.3

= —ZtZlogt+=t2
30 9Ty

1.2 2
=—=t?|logt—-—=
3¢ oot 5]
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3
1 1) 1) 2
=—=|1+= | |log|1+= |-= |+C
3[ xz}{ g( ij 3}
25:
Ja;rex(l—smxjdx
3 1-cosx
Solution:
I :j,’,rex(l_smxjdx
5 \1-cosx

. X X
1-2sin—cos—

:jﬁex 2X 2 dx
2 2sin® =
2
2 X
;[ cosec” —

:J‘ﬁ 2 ot |ax
> 2 2

Let f(x):—cotg

= f '(X)=—(—lcosec2 5j=lcosec25
2 2) 2 2

b= [rer (F(x)+ F(x))x

2

= e f(x)dx |,

—_|emcotZ—ez.cotZ
2 4

=_ e”.O—ez.l}

26:

T

4 Sin X Cos X
Ji o
0 cos* x+sin® x

Solution:

hitps:ibyjus.com
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Let | = [+ STXOB% gy
0 cos*x+sin*x
(sin xcos x)
z a4
—1=(= cos* x dx
jo (cos“x+sin4x)
cos* x
K3 2
IZJ-4tanxse<i de
0 1+tan™ X
Let tan® x =t = 2tan xsec® xdx = dt
When x =0, t = 0 and when x:%,tzl
_l 1 dt
2901412
~Llant]
_EI: an :'o
= i[tanflltan’1 O]
2
_im
21 4
_r
8
27:
J-’; cos” xdx
0 cos® X +4sin’ X
Solution:
K4 2
et 1=[7 O X gy
0 cOS” X+4sIn® X
z cos? x
=1=]2 dx
IO coszx+4(1—cos2 x)
L=z cos’ X
0 cos® X+4—4c0s? X
_ z _ 2
:>|:_1 5 24 3cosx2 dx
3 70 cos® x+4—4cos” X
_ A 2 z
iAo s 4,
3 70 4-3cos” X 370 4-3cos” X
_1 .= r 2
:>|:_1 2 1dx 17 4sec™x

— . X
37 370 4sec” x—3
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V4 i 2
= | =_—1[x]05+1 2 45602 X dx
3 3% 4(1+tan”x)-3
K 2
S (1)
6 370 1+4tan°Xx
Consider, _[ ﬂd
1+4tan® x

Let 2 tanx = t = 2sec®xdx = dt

When x =0, t =0 and when x = %,t:oo

.[Z 2sec’x o _ (- dt
0 1+4tan®x 0 14t

Therefore, from (1), we obtain

T 2 T T
|l=—"4+= —-=
6 3[2} 3 6 6

I Zsin X+COSX

6 \/sm 2X

Solution:
Sin X+ CoS X
Let | = |3 —————dXx
IG Jsin 2x
o =j,,3(sm x+cosx)dx
5 \J—(—sin2x)
:>|=I;r§ Sin X 4+ Cos X dx

5 \/—(—1+1— 2sincosx)

(sinx+cosx) d

\fl—(sinz X Cos? X — 2sin X cos x)
Z (sinx+cosx)dx

I_ 3
\fl sinx— cosx)

Let (sinx—cosx)=t=(sinx+cosx)dx = dt

hittps:/byjus.com
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when x=%,t:[1_£/§J and when x = %t:(\/_sT_lj
B gt
I =, 2
R
=1=|2
-[_ %J 1_t2

As ! == ! =, therefore, % is an even function.

\/1_(4) J1-t 1-t

j: f (x)dx:2j‘0a f (x)dx

It is known that if f(x) is an even function, then

= =2jﬁ21 at
0 1_t2
=[23in‘1t]f21

=2sin*t (\/_3—_1J
2

MT NF

Solution:

Let | —I

JlT I
( 1+x+\/§)

dx

_ ! 1 %
L) )
( 1+x+x/_)

-[ 1+ x—X

= IO Jh_xdx + jo »\/;dx
_ E(u x)i}: [%(x)i}:

2

:5[(z)§ -1}%[1]
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2.2\2
3
_42

3

30:
Ij Sin X +Cos X
—— X
0 9+165sIn2X

Solution:
% sin X +Cos X
Letl= _[4—_ X
0 9+16sIn2x
Also let sin X —cos X =t = (cos X + sinx) dx = dt

When x =0, t=-1 and when x = t=0

T
4’
= (sin x—cosx)2 =t?

= sin®+cos’—2sin xcos X = t?
=1-sin2x=t>

=sin2x=1-t*

Il9+161 (1-1%)

:_[ dt
-19 +16 16t?

_Ilzs 16t2 _I ( ty

_1 5+4t|
4 I5- at| |
Io —lo 1
40 g 99 9
=—Io 9
40 g
31:

Fsin 2xtan™ (sin x) dx
0

Solution:

Let | = _ffsin 2xtan™ (sinx)dx = J?Zsin xcos xtan™ (sin x)dx

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

Also, letsinx =t = cos x dx = dt
When x =0, t =0 and when x = %,tzl

| =2j1ttan—1(t)dt (D

Consider jt tan—ltdt—tan—ltjtdt j{ (tan” tjtdt}dt

1 t°
- t__I1+t2 2
_t tan‘lt__J-t +1-1,
2 1+12
=t2tanlt—3j1dt+lj Lot
2 207 291447
_fentt 1,01
2 2

——+—tan"—"t
2 2 2

2 ] 1
:j:t.tan—ltdt{t tn 't t 1 —1}

0

32:
J‘n xtan x 5
0 sec X +tan x
Solution:
z  Xtan X
(1)

Let | —————dx
0 secX+tan x

|=j;{se(”_x)ta”(”_x) }dx (1 )ax=[f (a- xdx)

c(7—x)+tan(z—x)

:Izj.ﬁ —(7—x)tan x o

0 | —(secx+tanx)

S LN (2)
0 sec X+ tan x

Adding (1) and (2), we obtain
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ol =I” mtan X
0 sec X+ tan X
sin x
_ - [*___cosx
=2 _7[-[0 1 +sinx
COSX COSX
= 2| =7zj”s"‘x—Jf1_1dx
0 14sinX
=2l =7[ 1dx-7| Lo
0 0 1+sinX
=2l Zﬂ[X]”—ﬂ ﬁl_smxdx

0 “Jo cos®x
=21 =7° —;r'[:(sec2 X —tan xsec x ) dx
= 2| =7 —r[tan x—secx];
=2l =z* —x[tan 7 —sec 7 —tan 0+secO]
=2l =7°—z[0—(-1)-0+1]

=2l =r*-2r
=2l :72'(7r—2)

= =%(7z—2)

33:

_[14[|x—]4+|x—2|+|x—3|]dx

Solution:

Let 1= ['[|x=1+|x—2+|x~3Jix

=1 =f|x—]4dx+j14|x—2|dx+_[l4|x—3|dx

I=1+1,+1, (1)

where, I, =J.14|x—]4dx, L, :.[14|x—2|dx,and I :j14|x—3|dx

4
l, :L |x—1]dx

(x-1)>0 for1<x<4

= [ (x -1
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=1, :{8—4—£+1}=
2

I2=L4|x—2|dx
Xx—2>0 for 2<x<4and x—2<0 forl<x<2

o :IZ(Z—X dx+j4 (x—2)dx

o fe 2] £
B

5
I, = == (3
=1, 5 2 ()

4
I3=L|x—3|dx
Xx—3>0 for 3<x<4and x—3<0 for1l<x<3

= I13(3—x)d>:+ I:(X—S)ix
ot [ a]
|

:>I3=[6—4]+{§}=§ -(4)

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

N | ©

(2)

| = 9 5 5_19

2 2 24
34:

dx 2 2

Prove I T+1)—§+|og§
Solution:
Let 1= | %
Also, let 2# :é+%+i

X (x+1)  x x* x+1
= 1= Ax(x+1)+B(x+1)+C(x)

=1= AX®* + AX+Bx+B+Cx?
Equating the coefficients of x2, X, and constant term, we obtain
A+C=0
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A+B=0

B=1

On solving these equations, we obtain
A=-1,C=1,and B=1

b+ A1, 1
Ux(x+1) x X2 (x+1)

3] 1 1 1
1=[]-24= d
= L{ x+x2+(x+1)} X

3

:{—Iogx—%+|09(x+1)}

o]
-3l

:Iog4—logB—Iog2+§

1

:I092—I093+§

:log(gj+g
3) 3

Hence, the given result is proved.

35:

4
Prove IO xe¥dx =1

Solution:
4
Letl= j xe*dx
0

Integrating by parts, we obtain

| = x_[:exdx—.[:{(%(x)ﬁexdx}dx

Hence, the given result is proved.
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36:

Lo 4
Prove le cos” xdx =0

Solution:
Let | = _[ " X7 cos® xdx
-1
Also, let f (x)=x"cos"x
= f (—x)=(—x)" cos* (—x) =—x"" cos* x =—f (X)
Therefore, f (X) is an odd function.
It is known that if f(x) is an odd function, then f f(x)dx=0

1
o =I1x17 cos* xdx =0

Hence, the given result is proved.

37:

z 2
Prove _[2 sin® xdx ==

0 3
Solution:
Let | :Fsin3 xdx

0
| = Fsinz x.sin xdx
0
=J‘5(l—cos2 x)sin xdx
0

T T
= IOZ sin xdx —_[02 cos? x.sin xdx

= | cos®Xx 2
=[—cosx]z + E

0

1l 22
3 3 3

Hence, the given result is proved.

38:

Prove J.OZ 2tan® xdx =1-1log 2

Solution:

Let | = J?Ztang’ xdx
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| = _[OZ 2tan? x tan xdx = 2_[;4r(sec2 x—l) tan xdx

= 2.|'Z sec? x tan xdx — 2_|'Z tan xdx
0 0

2 % 4
- Z{tanz X} +2[logcos x|
0

=1+ Z{Iog cos%— log coso}

1
=1+ Z[Iog——logl
J2 }

=1-log2—-logl=1-log2
Hence, the given result is proved.

39:

Prove J‘:sin‘1 xdx = % -1

Solution:
1,

Let j sin* xdx
0

=1= Esin‘1 x.1.dx

Integrating by parts, we obtain

I =[sin‘l x.x}z—.[ol\/ll_z.xdx
X

—2x)

=[ xsin™ x| + J.\/l_x

Letl -—x?=t= 2xdx=dt
When x =0, t:1andwhenx:1,t:0
1 cdt

I_ xsm x + J'
:[xsin‘lx]o+§[2\/t_}1
:sin’l(1)+[—\/ﬂ

T
2

Hence, the given result is proved.

40:

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

1 ..
Evaluate _[0 e ¥dx as a limit of a sum.

Solution:

Letl= j:e“xdx

It is known that,

[t (x)dx:(b—a)m%[f (a)+ f (a+h)+...+ f (a+(n-1)h)]

where, h=2—2
n
Here,a=0, b=1 andf (x)= g2
po1=0_1
n n

.~.j:e23de=(1—o)m%[f (0)+ f (0+h)+...+ f (0+(n-1)h) |

_limi[e? et 4 ...+e2‘3(”‘1)“J
I"IA)OOn_
:“ml_ez {1+e—3h+e£h+ef9h+m+ef3(n—l)h}:|
n*)tx)n:
_lim3| 2 1_(67%)
enl | 1-(e™)
i Sen
—lim=|e? 22
%n_ l1-en
~lim= e2(1—e3)]
T 1een
—ez(eS—l)!irgll 31 ]
TMen 1
_3
:eZ(efs _1)!1@0(_:_]3-) _En
en-1
3
:ez(e‘3—1)“m -
S P
—e*(e*-1)
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_—ette?
3

Ae-d

Chose the correct answer in Exercises 41 to 44.

41

j' = ixe‘x is equal to
A. tan'l(ex)+C

B. tan'l(e‘x)+C

C.log(e*—e™)+C
D.log(e* +e™)+C

Solution:
dx e*
Let | = dx = dx
J.ex +e7* Ie2X +1
Also, let * =t = e*dx =dt

dt
- :I1+t2

=tan't+C
- tan‘l(ex)+C
Hence, the correct Answer is A.

42:

j | COS 2X _dx is
(sin x+cosx)

P
Sin X + COS X

B. log|sinx+cosx|+C
C. log|sinx—cosx|+C

D. ;2+C equal to

(sinx+cosx)

Solution:

Let | =J‘szdx
(sinx+cosx)
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J-cos X —sin® X 4
smx+cosx)

J- (cosx+sinx)(cosx—sin X)dx

(sinx+cos x)

Icosx smx
cosx+smx
Let cosx+sinx=t :>(cosx—sin x)dx =dt

dt

t
=log|t|+C
=log|cos x+sinx|+C
Hence, the correct Answer is B.

43:
If f (a+b—x)=f(x), then j x)dx is equal to

A. aTer " f (b—x)dx

a

B. aT+b " f (b+x) ol

C. b;za : f (x)dx

D. a_erb :f(x)dx

Solution:

Let 1= [xf (x)ax | W0

1=["(a+b-x) f (a+b-x)dx (j x)dx=[f (a+b- xdx)
= 1= (a+b-x)f (x)d

= | :(a+b)I: f(x)dx—1 [using (1) ]

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

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

=1 :(aijj: f (x)dx

Hence, the correct Answer is D.
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44: The
value of '[ltan‘l( 2X_12)dx is
0 1+x-X

A1l
B. 0
C. -1
D %~

4
Solution:

Letl='|'ltan‘l 2x-1 dx
0 1+Xx—x2

1, 4 x=(1-x
=1 :Iotan (mjdx
=1 =j:[tan‘1x—tan‘1(1— x)]dx (1)
=1 =I:[tan‘1 (1-x)—tan™(1-1+ x)]dx
= =I:[tan‘1 (1-x)—tan™ (x) ] dx

=1 =[[tan*(1-x)-tan* () Jdx  ..(2)

Adding (1) and (2), we obtain

=2l = J‘:(tan‘1 x—tan™(1-x)—tan™(1-x)—tan™ x)dx
=21=0

=1=0
Hence, the correct Answer is B.
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