Chapter - 7
Class 12 Integrals edukalpclasses.com

Exercise 7.3

Find the integrals of the functions in Exercises 1 to 22:
Question 1: sin?(2x + 5)

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

~ P

sin” (2x+5)

= ISin:(?-«\'*'S)d\‘ = J'l-COS(;x+IO)dx
:% J'l dx—%jcos(i\'-ult)) Ve

sin(4x+10)|
B 1(MJ+C

2.5 D 4

=lx—-]—sin(4x+10)+C
2 8

Question 2: sin3x.cos4x

Answer 2:

It is known that, sin AcosB =%{sin(.-‘l +B)+sin( A4~ B)}
Isin 3xcos4x dx = l: J {sin(3x +dx)-+sin(3x- 4x)} dx
= % Hsin Tx+sin (—x)} dx
= % I{sin Tx—sinx} dx
= % Isin Tx d\'—% j'sinx dx

= l( _°°S7XJ —%(—cos x)+C

2 7
—Cos7x cosx
14 2

-

+C
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Question 3: cos 2x cos 4x cos 6x

Answer 3:

It is known that, cos Acos B =l{cos(A +B)+cos(A- B)}
2

Icos 2x(cos4xcosbx)dx = jcos 2.\'[ i {cos(4x +6x)+ cos(4x - 6.\')}:| dx

=— I{cos 2xc0s10x +cos 2xcos(~2x)} dx

o

= ;‘I{mﬂxcoslo“cosz 2"} dx

:%I H%COS(M 10x)+cos(2x -10x)}+(] +0084xﬂ “

2

- %I(cosl?.x +c0s8x+ 14 cos 4x) dx

- ——

12 8 1

1| sinl2x sin8x sindx .
—4 = ket e |+ C

Question 4: sin® (2x + 1)

Answer 4:
Let [= jsin“(2.\'+l)
= [sin’ (2x-+1)dv= [sin® (2x+1)-sin(2x +1)dx
= _‘-(l—cosz(Zx+l))sin(2.r+l)d\'
Letcos(2x+1) =t

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

:>sin(2x+l)dx=——;l
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:I=—?]j(l—rz)dr

3

- %‘{cos(l\w l)__cos" (;’.x+l)}

sl i
: cos(22,\+l)+cos (zx+l)+

Question 5: sin3 x cos3 x

Answer 5:
Let [ = Isin:‘ xcos’ x-dx
= Icos; x-sin® x -sin x «dx
= J'cos" x(l—co§ x)sinx-dx

Letcosx =1t
—> —sinx-dx = dr

= /= ——If"(l —1* )t

R 6
6 . ~
_ COS X . COS X +C
6 4
3 For more study Materials login to

edukalpclasses.com


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

Class 12

Chapter - 7

Question 6: sin x sin 2x sin 3x

Answer 6:

Integrals

It is known that, sin Asin B = l{cos(A - B)-cos(A4+ B)}

2

jsin xsin2xsin3x dv = j [sin x-%{cos( 2x —3.\-)—cos(2x+3x)}

“

tD | — M[—-

fSIN2X
2

!
2
3
4

d\.

[—0052.\}
2

I
2

2

12

_lJ‘Jlsin(

= “c(;sﬁ-i-j(sin 6x +sin(~4x)) dx
_—cost_l'—cos6x+cos4x"

8 4 3 4
_-cost_l_—cos6x+cos4x-

§ 8 3 2

8 3

| [cos 6x cosdx

(sinxcosx—sinxcosSx) dx

-C08 2x} +C

+C

(sinarcos (=) -sina cos 5x) dx

Isin XCO83x dx

+C

] dx

edukalpclasses.com

x+5x)4sm(x—5x)} dx
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Question 7: sin 4x sin 8x
Answer 7: i
It is known that, sin Asin B= ;cos(A ~B)-cos(A4+B)
Isin 4xsin8x dx = I{% cos (4x —8x)—cos(4x + 8x)} dx
|
== J(cos(-4x) ~C0S 12x) dx
= % _[(cos 4x—cos!2x) dx
_ 1| sindx ﬁanx]
2| 4 i |
) 1-cosx
Question 8:
1 +cosx
Answer 8:
1-cosx 2Sin:'7 X R
= = "ZSin.'7=|—cos.\' and 2cos‘;)—=l+cosx:|
1+cosx 2c053x L 2 /!
2
~tan>>

X <
=2mn;—x+c

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 9:

COS X

|+cosx
Answer 9:

AT
cos” _——sin" =~
2

cosx s
= 2 — [cosx oS’ = —sm and ¢0S.x =2¢0s" == 1]

|+cosx 2 2 2 2

> 3
2¢08" =

1 X
= [I - tan® —]
2 2

'II:(:::);\J——'[[ }
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Question 10:
sin® x
Answer 10:
sin' x =sin’ xsin” x
_(1-cos2x l—cos2x)
w2 N 2
=l(l—cos2x)2
4
=l'l+cos32x—2co.s~2x;|
4_
=l I+[l+0054x)-2¢os2x]
4 2
1 [ i 1
=—|14=4—cosd4x—-2cos2x¢
4|92 2
=l §+-1-COS4.\‘—ZCOS?J}
422
A 143 1
Iqm x dx=— || =+—cosdx~2cos2x | dx
442 2
1[3 l(sin4x) 2sin2x}
S| 2k - +C
412 2\ 4 2
=% 3x+s'"4x-2sin2x}+c
=3i—lsin2x+Lsin4x+C
8 4 32
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Question 11: cos* 2x

Answer 11:

4

cos* 2x = (cos® 2.r)'
_(1+cosdx j:
2

[I +cos” 4x+2cos 4.\']

1+ [E—CS@ ] +2cos 4.\']

-

Bl—_— |-

| | cos8x
=l 1+=+
4 2 2

(3 cos8x :|

+2¢0s 4x]

( S

=—|=+——=42C054x
412 2

I cos' 2x dx = J.(i’-+ Fos0x il 4x }dx
8 8 2

3  sin8x sindx
¢ +

8 04 8

+C

. sin’ x
Question 12: ———
| +cos x

Answer 12:

a\l

(2sin <! cos s
9. 9

sin’ x 2 . e R
—= {smszsm—cos;:c05x=2cos“;—l}
1+ cosx 2 cos? X 2 2 2
2
4sin® ¥ cos? *
2 2 2
2cos >
2
=2sin? >
2
=1-cosx
sin’ x
dx = |(l-cosx
-[I+cosx J( )dt
=x—sinx+C
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cos2x —cos2a
COS X —COS

Question 13:

Answer 13:

2x+2a & 2x=2a

-2sin - —sin ———--- ' v
7 = —
PO 2 2 cos( =¢cos L) =-2sin (D sin el
COS X —COs & —”sinx+gsinx—a 2 2

X+a X—a e Y
=2|cos T+-7— S R

=2[ cos(x)+cos |

=2¢08x+2¢0s

.'._[M«trzjécos.whosa

COSX—COS
= 2[sinx+xcosa]+C
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Question 14:

COSX —Sinx
1 +sin2x

Answer 14:

COSX=S$INX €0S X~ $in X

I+sin 2x (sin2 X+ 08 x) +28inxcosx
{sin’ x+cos’ x=1. sin2x=2sin xcos x]

COS X —SIny
. 4
(sinx +cosx)

Let sinx+cosx=t
*.(cosx—sinx)dx =dr
COSX=SINX , ¢ €OSX-SInX
 [on-sinz, M- WD
l+sin2x  “(simx+cosx)

e df

= 4C
SINX+COSX
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Question 15:

3
tan” 2xsec2x

Answer 15:

tan’ 2xsec2x = tan’ 2x tan 2x 560 2y
= (scc2 2x~l)tan 2xsec 2x
= sec” 20 an 2 sec 2.~ lan 2vsec 2%
j tan’ 2vsec2x dx = J sec’ 2 tan 2xscc 2x v — J'tan 2xsec2x dv

2 see2x
= Jsec 2x tan2xsec 2x dr= - 24

Let sec2x =1
s 2sec2xtan 2x dx = dtf

J'tanJ 2xsec2x dx = | J-'J({’_sec2§+c
2 2
=t' _scc2x+c
6 2

~ (SCC 2.?)3 s 2y
6 2

+(C
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Question 16: tan*x
Answer 16:

tan’ x

=tan’ x-tan’ x

=(sec2 x—l)tanzx

=sec’ xtan’ x—tan’ x
=sec’ xtanzx—(seczx—l)

=sec’ xtan’ x—sec’ x+1

Itan‘ X dx= J.sec" xtap® x dx - |sec’ x dx+ Il'd.\‘

= Isec“ xtan®x dx - tan x +x+C (1)

Consider Isecz xtan® xdx

Let tanx =1 = sec’ x dx = dr

tan® x

3

& r
= Iscc‘ xtan® xdx = Il’dt =—=
Fo |
From equation (1), we obtain
k.5 3
Itan‘x dx=§tan x—tanx +x+C
sin’ x+cos’ x

Question 17: = :
sin” xcos” x

Answer 17:

sin’x+cos'x  sin’x cos’ x

sin“xcos’x  sin®xcos’x sin’ xcos’x

sinx  Ccosx
-f-

cos’x sin’x
= tan x $ec X +Cot Xcosec X

sin’ x+cos’ x
I—, dx = I (tan xsec x +cot xcosec x jd

sin’ xcos” x
=secx—cosec x+C
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Question 18: cos2x +2sin’ x

cos’ x
Answer 18:
cos 2x +2sin’ x
cos’ x
_ 05 2x +(1-cos 2x)
- cos’ x

[cos 2x =1-2sin’ x]
.. 1
cos’ x

=sec’ x
J~cos 2x+2sin’ x

: dy= J'sw:c2 X dx = tanx+ C
cos” x

Question 19:

sinxcos’ x
Answer 19:
1 B sin® x+¢os” x
sinxcos’'x  sinxcos v
sin x |
= T )
cos’ x sinxcosx
2 lcos” x
=tan xseC it =
Sitl X COS.X
cos’ x
, . sec’ X
= tan xsec’ x+
lan x
] sec’ x
—— —dx= Itan.\'seczx dx+I dx
sinxcos” x

tan x

Let tanx=7r=sec’ x dx=dt
| |

= ﬂx = Ifdl + I— dt
SINXCOS X f

¢
—7+logI+C

=%tan’x+log}(anx{+(‘,
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Question 20:

cos 2x

(cosx+ sinx):

Answer 20:

cos 2x cos 2x cos2x

- 2 2 A o FY PR Seonil LR s
(cosx+smx) Cos” x4sin x+ 2sinxcosx |+sin2x

v ) ’) o
3 J' 08 2x : dx=j coi...x .
(cosx+sinx) (1+sin2x)
Let 1+sin2x =t
= 2¢08 2x dx =t
) I cos 2x e =J Iﬁh
(cosx+sinx) 2
_Q
_Elog,l|+C
=llogil+sin‘2x’+C
2
=%Iog‘(sinx+cosx):‘+C
= log|sin x+cos x|+ C
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Question 21: sin™! (cos x)

Answer 21:

sin”' (cos x)

Let cosx =1

Then, sinx =1-°
= (-sinx)dx = dt

—dt
dx =——
sinxy
—dt
A= -
Vi=1
£ \
: Isin"(cm v lx = jsin"(ll - ,___(h J
VIEE
sin_'
== _dt
vi—1

Let sin"'r=u

!
N-r

Isin" (cosx)dy = J.-Lvlu

= dt = du

) —Lsin"icns.\'u_ - )

It is known that,

sin'x+cos'x=

to| =

: n n
~sin' (cosx) = 5 o '(cos x) =[;—.\')

Substituting in equation (1), we obtain
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jsin" (cosx) dx =

Question 22:

Answer 22:

Chapter - 7
Integrals

cos(x=a)cos(x-b)

cos(x—a)cos(x—b) 3

|

1 [ sim(ab). ||

sin (a—b){ cos \"-a}oos(x-b)_
_ {sm[ B(x4 a)]—
sin(a—b)| cosfx< a)sos(t ~b)

| l_sm(t

" sin (a-—b)

cos(x—a) cos(v b)sin(x-a)]

cos (x=a)cos(x-b)

= [tan(x b)-tan(x-a) ]

sm(

:Icos(x—a)cos(x—b)

16

[ tan (x—b)—tan(x—a) |dx

~sin(a- b)v[

= (‘ll_b)[— log|cos (x~b)|+ Iog%cos(x-a)]]
I cos(x—a)
=sin(a b [I }cos(r b)HJrC
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Question 23:

sin’ x-cos’x
I - dx is equal to

sin’ xcos’ x
(A) tanx + cot x + C (B) tan x + cosec x + C
(C)-tanx+ cotx+C (D)tan x + sec x + C

Answer 23:

sin” x—cos” x sin® x cos” x
IM—,dr= — — - — | dx
sin® xcos’ x sin” xcos” x  sin® xcos’ x

J'( sec’ x— coseczx) dx
tan x +cotx + C

Hence, the correct Answer is A.

Question 24: —(——)dx equals
0s* (e
C

(A) - cot (ex¥) + C (B).tan (xe¥) + C
(CO)tan (e¥) + C (D) cot (&) +C

Answer 24:

] - \
—d\
cos”

Letex* =t
:>(e"-x+e"‘l)d.\' = dt

e'(x+1)dx=dt

J- (I+\)) d\-J dt’

COs (C’ X cos™ ¢
= _[SCC:I dt
=tant+C
=tan(e*-x)+C

Hence, the correct Answer is B.
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