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Exercise 7.3 Page: 307

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

1.
sin?(2x + 5)

Solution:
The given function can be rewritten as

1-c0s2(2x+5) ~ 1—-cos(4x+10)
2 - 2

= jsin2 (2x+5)dx = J-l—cos(24x+10) dx

= %Ildx—%_[cos(4x+10)dx

ZEXJ(M}C\

sin® (2x+5) =

2 2 4
1 1. .
=—x——sin(4x+10)+C
278 :

2.
Sin3x.cos4x

Solution:

It is known that, sin Acos B =%{sin(A+ B)-+sin(A-B)}
jsin 3xcos 4xdx = %I{sin (3x+4x)+sin (3x—4x)} dx
=%I{sin 7x+sin(—x)}dx

=%j{sin 7x—sinx}dx

= %jsin 7xdx — %jsin xdx

= l(_(x)87)(j—1(—cosx)+c
2 7 2

—COS7X COSX
= + +C
14 2
where C is an arbitrary constant.

3.
COS 2X c0s 4X cos 6X

Solution:
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It is known that, cos AcosB = %{cos(A+ B)+cos(A— B}
.[cos 2x(cos4xcos6x)dx = Icos ZXE{cos(4x+6x)+cos(4x—6x)}}dx

I COS 2X COS 10X +COS 2X COS (— 2x)} dx

I c0s 2X C0S10X + COS 2x} dx

{
{

J.H;cos 2x+10x)+cos(2x—10x )} (1+COS4XHdX
(

2

j 0512X + 038X +1+cos4x) dx

l[smlzx sin8x sin4x }
+C

= + + X+
41 12 8 4

where C is an arbitrary constant.

4,
Integrate sin®(2x+1)

Solution:
Let 1 =Isin3(2x+1)dx

:>J'sin3(2x+l)dx:Isin2(2x+1).sin(2x+1)dx

= j(l—cosz (2x-+1))sin(2x+1)dx
Let cos(2x+1)=t
= —2sin(2x+1)dx =dt

= sin(2x+1)dx =_7dt

= =_—1j 1-t?)dt
3
l{t —t—}+C
2 3
3
=_?1{cos(2x +1)—W}+C

_ —cos(2x+1) . cos’ (2x+1) ic

2 6
where C is an arbitrary constant.
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o.
Integrate sin® xcos® x

Solution:
Let | =_|‘sin3xcos3 x.dx

=J‘cos3 X.sin? x.sin x.dx
- _[coss x(l—cos2 x)sin x.dx
Let cosx =t

= -sinx.dx = dt
= =—jt3(1—t2)dt

=] (f—t:)dt
:_{%_%}w

4 6
__ COS X_COS X +C
4 6

cos® x cos* x
= - +C
6 4

where C is an arbitrary constant.

6.
Integrate sin xsin 2xsin3x

Solution:

It is known that, sin Asin B =%{cos(A— B)-—cos(A+ B)}
.[sin xsin 2xsin3xdx = I[Sin x.%{cos(2x—3x)—cos(2x+3x)}} dx
1 ] ]
:Ej(sm xcos(—x)—sin xcosSx)dx

= %J'(sin C0S X —Sin X cos5x ) dx

1 ¢sin2x
:Ej 2

=%{_C0252X} —%J%{sin(x+5x) +sin(x —5x) }dx

_—cos2x 1 (sin 6x+sin(—4x))dx
8 4

dx—lfsin X €0s5xdx
2
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—C0s2X 1| —cos6x cos4x
= —— + +C
8 4 6 4
—C0S2X 1| —cos6x cos4x
= -— + +C
8 8 3 2
B E{COSGX cos4x
8 3 2

where C is an arbitrary constant.

- cost} +C

1.
Integrate sin4xsin8x

Solution:

It is known that, sin Asin B =%cos(A— B)—cos(A+B)
J'sin 4xsin8xdx = J'{%cos(4x—8x)—cos(4x+8x)}dx
1
= E.|‘(cos(—4x)—coslzx)dx

= %I(cos 4x —cos12x)dx

1|sin4x sinl2x
== - +C
2| 4 12

where C is an arbitrary constant.

8.
1-cosx

Integrate
1+cos x

Solution:
Consider,

1-cosx 2
1+cosx

” {Zsin2 X —1—cosx and 2¢os® > =1+cosx }
2co0s* = 2 2
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1-cosx ) X
J' dx=J'(sec —— }ix
1+cosx 2
tan X
= TZ_X +C
2
—2tan 2 —x+C
2

where C is an arbitrary constant.

9.
COS X

1+cosx

Integrate

Solution:

cos? X —sin? X
COS X 2

1+cosx

X . ,X X
2 {cosx:cosza—smziand cosx:2cosz——1}
2co0s? 5

I cosXx dx=1J' 1—tan2 2 ldx

1+cosx 2 2
=lj(1—seczﬁ+1jdx
2 2

=lj(2—sec2 ijdx
2 2

X
1 tan =
==y hc
7
2
:x—tan5+C
2

where C is an arbitrary constant.

10.
Integrate sin® x

Solution:
Consider sin* x =sin? xsin® x
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_(1—0032x)(1—cos ZXJ
2 2

==(1-cos 2x)2

- —[1+ cos® 2X —2¢os 2x]

1+(%)— 2C0s ZX}

1+1+lcos4x—2c052x}
2 2

Al DM MNP NP KNP
} 1 1T

§+1cos4x—20052x}

2 2

.'.J‘sin4 xdx=l'f §+1cos4x—2c052x dx
4712 2

1|3 1(sindx) 2sin2x
=—| X+ - +C
412 2\ 4 2

=1{3x+sm 4x
8

—2sin 2x}+C

:ﬁ—isin 2x+isin4x+C
8 4

where C is an arbitrary constant.

11.
Integrate cos’ 2x

Solution:
4 2 2
cos* 2x = (cos 2x)

_(1+ cos4xj2
2

- —[1+ cos® 4x + Zcos4x]

1+(@} +2C0S 4x}

1 cos8x
1+§+

+2c0s 4x}

Cc0os8x

A, MNPE NEFE N
[ 1T

g+ +Zcos4x}

'[cos“ 2XdX = I 3 + Cos8x + 905 ax X
8 8 2
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3_ sin8x sin4x
=—X+ + +C
8 64 8

where C is an arbitrary constant.

12.
2

sin® x
Integrate
1+cos x

Solution:

2
., (Zsinxcosxj
sin“x 2 2

B X
1+cosx 200325

sinx:25in§cos§;cosx:200525—1
2 2 2

X X
4sin? £ cos® =
2 2

2c0s2 X
2

= 2sin? >
2

=1-Cos X

¢ sin®x

"I1+cosx

dx = I(l— cos x)dx

=X—sinx+C
where C is an arbitrary constant.

13.
COS2X —CO0S 2¢x
Integrate
COS X —COS &
Solution:
Consider,
_osin 2X+2a sin 2X—2a
Cos2x—cos2a: _ X2+a X_i {cosC—cosDz—ZsinC+DsinC;D}
COSX—COSx _osin : sin .

sin(x+a)sin(x-a)

{5 Jon( %)
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[l ol )5
el

X
2 2 2
= 2[ cos(x)+cosa |
=2C0SX+2C0Sx
.,.jcoszx—cosza dx:12cosx+2c05a

COS X —COS
= 2[sin x+x005a]+C

where C is an arbitrary constant.

14.
COS X —Sin x

Integrate -
1+sin2x

Solution:
cosx—sinx cosX —sinx

. =— . _ [ sin® x+cos” x =1;sin 2x = 2sin xcosx |
1+sin2x (sm X + COS x)+23|nxcosx

_ COsX-—sinx
~ (sinX + cos X)?
Let sinx+cosx =t
~.(cosx—sinx)dx = dt
jcosx—sinx _ [ cosx-—sinx
1+sin2x smx+cosx)

dt
g
- It’zdt
=—t"'+C

:—}+C
t

dx

B -1
Sin X +C0S X
where C is an arbitrary constant.

+C
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15.
Integrate tan® 2xsec2x

Solution:
tan® 2xsec 2x = tan® 2x tan 2xsec 2x

= (sec2 2% —1) tan 2xsec 2Xx
=sec’ 2x.tan 2xsec 2x —tan 2xsec 2x

jtan3 2xsec2xdx = J‘sec2 2x.tan 2xsec 2xdx —Itan 2xsec 2xdx

= J.sec2 2X.tan 2xsec 2x dx — sec2x +C
Letsec2x =t
c.2sec2xtan 2xdx = dt
jtan3 2xsec2xdx = %J‘tzdt _ secax +C
3
_ P sec 2X c
6 2
3
sec” 2x
_ _ Sec 2X LC
6 2

where C is an arbitrary constant.

16.
Integrate tan* x

Solution:

tan* x

=tan® x.tan® x

- (sec2 x—l) tan® x

=sec? xtan® x—tan? x

— sec? xtan? x—(sec2 x—l)

=sec’® xtan® x—sec? x+1

J‘tan4 xdx = J‘sec2 xtan? xdx—J‘sec2 xdx+fldx
=J‘seczxtan2 xdx —tan x+x+C (1)

Consider _f sec’ x tan® xdx

Let tan x =1 = sec? xdx = dt

tan® x

3
:>'[sec2 xtan? xdx = jtzdt =t§:

From equation (1), we obtain
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1
J‘tan4 xdx:gtan3x—tan X+X+C

where C is an arbitrary constant.

17.
a3 3
sin® X +cos® X
Integl‘ate —
sin“ Xcos” X
Solution:
] 3 =3 3
sin® X +cos® X sin® x CoS” X
- 2y 2 VLY 2
Sin“ XCoS“ X  SiN“ XCOS” X  SiN“ XCOS” X
_sinx  Ccosx
cos® x  sin®x
= tan xsec X + cot X coS ecx

] 3
sin® x+cos® x

_[— _ _ dx:j(tan Xsec X +cot xcosecx ) dx
sin® xcos” x

=Sec X—cosecX+C
where C is an arbitrary constant.

18.
COS 2X + 2sin’ X

Integrate >
COS” X

Solution:
COS 2X + 2sin® x
Cos® X
_ cos2x+(1-cos2x)
- cos? X

[cos 2x=1-2sin’ x]
1

" cos? X

=sec’ X

[0S 2X+2sin* X
' I cos’ X
where C is an arbitrary constant.

dx = Isecz xdx =tan x+C

19.

Integrate —
SiN X oS~ X

Solution:
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1 sin’x+cos’x
sinxcos®*x  sinxcos® x
sin X 1
= 3 =+ -
cos’x  sinxcosx
,  1/cos®x
=tan xsec’ X+ ———
sin xcos x
cos® X
. Sec’x
=tan xsec” X +
tan x
1 sec? X
j—3 dx = _[tan XSec xdx+j dx
sin xcos® X tan x

Let tan x =1 = sec? xdx = dt

:j—smxcos de jtdt+j dt

:E+Iog|t|+C

:%tanz x+log|tan x|+C

where C is an arbitrary constant.

20.

Integrate cos 2_X 5
(cosx+sinx)

Solution:

Cos2X COS 2X COS 2X

(cos x+sin x)’  00S% X+Sin% X+2sin XcosX  14sin2x

.[ COS 2X _I COS 2X
(cosx+sinx)’ (1+5|n2x)

Let 1+sin2x =t

= 2c0s 2xdx = dt

.-.jszdxij}dt
(cosx+sin x)2 t

=%Iog|t|+C

= % log[L+sin2x|+C
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:%Iog‘(sin X +C0S x)2‘+C

=log sin x+cos x| +C
where C is an arbitrary constant.

21.
Integrate sin™ (cosx)

Solution:

sin”*(cos x)

Let cosx =t

Then, sin x = /1—t2

= (—sinx)dx =dt

SIn X
dx — —dt
1—t?

- [sin”* (cos x)dx = Jsin_l{ —ft J

_psinT't 4
__I /1_t2
Let sin*t=u
~_1 dt—du
J1-t2
_[sin‘l(cos x)dx =—_f4du
2
_ e
2
- 1.)\2
- t
h (5|2n )+C

_ ~[sin (cosx) | e

> (1)

It is known that,
sinx+costx="2
2
~.sin™(cosx) = % —cos*(cosx)= (% _ Xj

Substituting in equation (1), we obtain

hitps:ibyjus.com



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

’
m !?LYJLQE NCERT Solutions for Class 12 Maths Chapter 7- Integrals
2
i1
Isin’l(cos X)dx = 5 +C
2
=—%(—+x2 —7Z'Xj+c
2 2
:—7[———+£7rx+C
8 2
2 2
:ﬂ-_X_X_+ C_ﬂ-_
2 2 8
2
22.
1
Integrate
J cos(x—a)cos(x—b)
Solution:

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

1 [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]

N—"

:sin(a—b) cos(x—a)cos(x—b)
= Sin(;_b)[tan(x—b)—tan(x—a)]
:ICOS(X_a)lcos(x—b) dx = sin(i—b) I[tan(x—b)—tan(x—a)]dx
L sin(;—b) [ —log|cos(x~b)|+log|cos(x—a))]

= 1 {Iog
sin(a—b)

where C is an arbitrary constant.

Chose the correct answer in Exercises 23 and 24.
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sin’ x—cos®
j—dx is equal to

sin” xcos” X
(A)tanx+cotx+C (B) tanx + cosec x + C
(C)-tanx+cotx+C (D) tanx +secx+C
Solution:

sin® X —cos? X sin? x cos® X
j 2 2 dXZI =2 2y win2 7, [X
sin? xcos? x sin? xcos? x  sin? xcos? x
= J' (sec2 x—coseczx)dx

=tan x+cotx+C
Hence, the correct Answer is A.

24,
j de equals
cos (e x)
(A) —cot (ex) + C (B) tan (xe*) + C
(C)tan(e¥) + C (D) cot (¢¥) + C
Solution:
J- e (21+ X) i
cos (exx)
Letex*=t
:>(e X+e* 1)dx dt
ex(x 1)dx =dt
cos (exx) cos?t
= J sec? tdt
=tant+C

= tan(ex.x)+C

Hence, the correct Answer is B.
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