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Exercise 7.10

Question 1:

_() 2¢os” xdx

Answer 1:
I= fcosz xdx (1)
= /= fcosz [g—x]dr (_['_/‘(x)dr = ['f(a-.r)dr)
== fsinz xdx «(2)

Adding (1) and (2), we obtain
21 = I: (sin2 x+cos’ x jdx
=2l = fm.r

=20 =[x];

=52l =

(SR

=[="
4

Question 2:

e

Sinx
dx
X+ \/LOS X

[
Answer 2:
wer I" Jsinx .
{

A Jsin X+ Jcosx
Jsinx i (])

Jsinx ++cosx

Let/= I:

1=} Sm[z_x) dx (_[:'f(x)d:wL:'f(a—x)dx)

)
=1l )
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Adding (1) and (2), we obtain

7[__(; sin x ++/cosx
- )

N TV
Jsinx +vcos x
X
=2/ = I)Zldx
L4
=27 =[x]02
=27=L
2
=7=2
4
Question 3:
1
I" sin? xdx
) 3 3
sin? x+cos’ x
Answer 3:
S sin2X
l.et/=-[:—§——.\dx .(])

sin? x+cos* x

=g =J§ sin (2‘3} ) | (j(:f(x)dx-=[:'f(a-x)ca)

; T ‘(&
sm easmly |4 COS” =X
2 2

3

= 1= )

3

sin? x+cos? x

Adding (1) and (2), we obtain
3 3
*sin? x +cos? x
21 = [~ -
sin? x +cos? x

Ix

=2/ = fldx
:>2/=[x]§

=>2l=—

(SR ]
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Question 4:

cos” xdx

sm \‘+COS X

Answer 4:

cos’ x
Let/ = —d (l)
0 sin® x+cos’ x

2 cos’(f—x]

=1=[i— R (I £ ()= [ 1 (a=x)t)
Toosin'x ‘

L T rondts? @)

Adding (1) and (2), we obtain

sm x+cos’ x
2l = Pk
) sin’ x+cos’ x

=2/= fldr
=20 =[x]:

—

oA

:>1=E
4

Question 5:

f ix - 2] dx
5

Answer 5:

Let [ = £ X+ 21(&

It can be seenthat (x + 2) < 0on [-5, —2]and (x + 2) 2 0 on [-2, 5].
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(-2) (-5) 5)’ (-2)
=- ~_2---+2(-2) 7»-2(-5) + (-2-~-+2(>)- --—2——-2(-2)
[ ) 25
- 2-4-*—5+10}+[i+10-2+4]
i 2 2
25 25
==2444—-10+—+10-2+4
2 2
=29
Question 6:
f|.t—5|dx
Answer 6:

Let/ = [[|v=5[ds

It can be seen that (x = 5) < 0on[2, 5]and (x — 5) 2 0 on [5, 8].

I= [} ()t [ (x-5)d ( [ 7()=[ f(x)+] f(x))

[ 2 3 2
X % SR
=—[—=5x| +| —=5x
o T

25 25
=—[—-25-2+10|+|32-40-—+25
| 2 2
=9
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Question 7:

£.r(l—.r)" dx

Answer 7:

Let/ = [ x(1-x)" dv

= [(1-x)(1-(1-%)) @
= [(1-x)(x) o
= ‘[(X"—x"")dr

{5ml (el

=)

(n+2)=(n+1)
(n+1)(n+2)
|

- (n+l')(ﬂ+2)
Question 8:

_[‘ log (1+ tan x)dx

Answer 8: =
W Let l='["4 log (1+tanx)dx (1)

A j‘: log [1 4 mn(’: E .rﬂdx (j:f(x)dx: [”"f(a-x)dx)

x tanl—tan.\'
:>1='["Iog YRR, SN

¢
I+tan;tanx

x - tanx
=/=|*log {1+ X
L’ g{ l+lan}d

=1=|*lo —dx
0 g(l+tanx)

=1 =L;10g2dx—.[“:log (1+ tan x)dx
:»I=L):Iog 2dx -1 [ From (1)]

=2/ =[xlog2]§
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Question 9:
L-.\'\ﬁ —xdx
Answer 9:

Let/ = [ 2 xdx
= [ (2-x)\xds U f(x)dv=]" f(a—x)dx)

1
[~ 1

g,
g
Ni=
|
-
™|

)
o

3 5
82 82

EN
_40\2-242
15
_16V2

15
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Question 10:
f) (2log sin x~logsin 2x) dx

Answer 10:

Let = [*(2log sin x—logsin 2x)dx
=/[= f{Qlog sin x—log(2sinxcosx)} dx
== f{Zlog sinx —logsin.x—logcosx—log Z}dx

X

=>1= I)l{log sinx—logcosx—logZ} dx (l)

It is known that. (ff(x)dx = ff(a—x)dx)

X
=I= f{log cos x =logsin x—log 2| dx (2
)

Adding (1) and (2), we obtain

21 = [*(~log2-log 2)dv
=2]=-2 logZF I d
s
=1=-log2| -
B [2}

:>I=§(—Iog2)

T |

n, |
:1-;Iog;

-~ ~

7 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 7
Class 12 Integrals edukalpclasses.com

Question 11:

Ji sin” xd
Al;swer 11:

Let/ = I sin’ xdx

As sin? (=x) = (sin (—x))? = (—sin x)? = sin?x, therefore, sin?x is an even function.

It is known that if f(x) is an even function, then [ S (x)dx —ZL j x)(lr
=2 fsin xdx

dx

=ZI§l—cos2x

= |*(1-cos2x)dx

[
[e-s2]

Question 12:

J'H .\’d.\'
VI +sinx
Answer 12:
xdx -
let/= o i
5 -r1+sm\ ( )
=T r&d\- ““f(_\')d.\: Jm f(a- \‘)d.\')
o 1+sin(n-x) 9 g i
I (n— X (2
| +sin \

Adding (1) and (2), we obtain
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T
2= Ix
-(Tl+sinx‘1

. (1-sinx)
=2l “nf(HsinX)“"Sinx)‘

| -sinx
=2 = xr ——dx
b costx

X

=: 2= nf{sec: X~ lan ,\'secx}d.\'
X

= 2/ = n[tan x-secx|

=2 =x[2]

=il =x

Question 13:

x
Iz sin’ xdx

Answer 13:
[ptl= _[’n sin’ xdx il l)

As sin’ (=x) = (sin (=x))” = (-sin x)” = —sin’x, therefore, sinx is an odd function.

It is known that, if f(x) is an odd function, then j' f(x)dx=0
sI=[isin’ x k=0

'y

Question 14:

X g

_() cos’ xdx

Answer 14:

Let/ = ‘rr‘COS'< xdx (1)
]

cos’ (2m - x)=cos’ x

It is known that,
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[ 7 (x)de=2[ £ (x)ax. it £ (2a-x)= £ (x)
= 0iff(2a-%)=- (%)

o I= Z-ECOS5 xdx
=1=2(0)=0 [cos‘(n—.r)=—cos‘ x]

Question 15:

sm X—COSX
— dx

’l+sm\cosr

Answer 15:

smr oS X
Let/ = L - (1)
l+sm\L09\ :

. sin[:—t]—cos( J
=1=? . i [ f(x)av={ f(a- ta’x)
1+sm(2—x)cos( —x) (

< ,

COSX—Sinx

I=J‘3.——dx (2)
O 1+sinxcosx

Adding (1) and (2), we obtain

X
: 0

2] = ppP——dX
) ] 48N XCos X

=.I'=0

lJl:l

oS

Question 16:

flog(l +¢08 x)dx

Answer 16:
Let/= flog(l+cosx)d\' (1)

=N E flog(l+cos(n—x))d\' (.[’j'(X)d,\': _['f(a-,\-)dx)
== flog(l ~€osx)dx -(2)

Adding (1) and (2), we obtain
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21:2]

=2]= flog(l—cos:.\')cl.\'
=2/ = flogsinfm-
=2[=2 J“ log sin x dx

=1= [Iogsin xdx

sin (N — x) = sin x

= 2_[3 logsin x dx

Adding (4) and (5), we obtain

(3¢

X

== If(]og 2sinxcosx=log 2 ) dx

== [3 logsin 2x dy — I’ log 2dx

Let 2x = t = 2dx = dt
Whenx =0,t=0

R £ - N
..I-Eflogsmrdl ElogZ

17}
=] -]
=1 5 2|0g-

=>—=-—log2
2 2 &
= [ =-nlog2
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= f{log(l+cos.\')+log(l—cos.\‘)}dx

x \ I
S |

=/= 2f~ Iogsm(-’ -x ‘d.\' =2flogcosxdx
) J
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Question 17:

e

Answer 17:

Ny

Let/= [ ‘/_—+\/ﬁdt (1)

It is known that, (rf(x)d\'z ff(a—.\')dx)
] Lﬂ 2)

Adding (1) and (2), we obtain fﬁhj_
Ok

=2 = J' dx
—. | =[\]Q
=s 21+
=<4
2
Question 18:
1]
Answer 18:

fa= £|x— I|d.\'

It can be seenthat, (x — 1) <0Owhen0<x<land(x—-1)>0whenl1<x<4

l=mx—ldx+f|x—l|dr (ff(x)=£f(.¥)+ff(-*))
= [~(x-1)dv+ [ (x-1)dx

| L. O
2 2
L Y
2 2
=5
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Question 19:
Show that ff(x)g(x)dx= Zf_/'(x)a'.\', if f and g are defined as f(x)= f(a—x)and

g(x)+g(a-x)=4

Answer 19:

Let/ = [ f(x)g(x)d (1)

== ff(a—x)g(a—x)d\' (ff(x)d\: ff(a—x)dr)
=1=[ f(x)g(a-x)dr -(2)

Adding (1) and (2), we obtain

2= r g(x)+7(: )g(a——x)}dx

=2 = ff( t-g(a--x)}d\'

=2]= f f(x)x4dx [g(x)-ig(a-- x)=4]

=1=2[ f(x)dx

Question 20: 3.
The value of _[ln(.\"‘ +XCOS X+ tan” X + l‘)d.\' is

A. 0
B. 2
C.n
D. 1
Answer 20:
n
Let [ = [3n(,\"’+xcosx+tan‘x+l)dr
X v B x
=>1= P,, Xdx+ F‘ cos.wrj:x tan” xex + J-’n | dx
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It is known that if f(x) is an even function, then _[ S(x)dx= fo(x)dx

if f(x) is an odd function, then [‘ f(x)dx=0
and

I=O+O+O+ZL3I-J.\‘

T

o )
A ]6

o
—_—

o
oy

=
Hence, the correct Answer is C.

Question 21:

; 4 4+3sinx .
The value of I, log ol s
4+3cos x

A. 2
B. >
4
C.0
D. -2
Answer 21:
2 4 +3sinx
Let/ = ?log| —— |d ol
¢ '[ Oé[4+3cos.\'J‘ ! ( )
. 4+35in(2—xJ :
= /= I3 log 2 |dx (_rf(.v)dx= ff(a—.\')cir)
) n 1) |
4+3cos( —.\')
2
— I3 log(m)dx +(2)
4 4+3sinx

Adding (1) and (2), we obtain
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21=Ij log[4+3smx]+log(4+3c?sx) -
) 4+3cosx 4+3sinx
4+3sinx 4+3cosx]

X — |dx
4+3cosx 4+3sinx

=2l = I: log(
=2/ = Elogldx

= 2] = f()dv

=I=0
Hence, the correct Answer is C.
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