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EXERCISE 7.3
1.sin? 2x +5)
Solution:-

We have,
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By standard trigonometric identity, sin’x = (1 — cos4x)/2

sin?(2x+5) =

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

5
Taking integrals on both sides, we get,

=[sin? (2x+5)dx =] -

—

Splitting the integrals,

[1.dx - %I cos(4x +10)dx

| —

1 1 .
=_x——[cos(4x +10)dx
2 2 ' '

On integrating, we get,

27 2 4

M,

1 1(sin(4x+10)"
(x 4100,

:lx—lsiﬂMX—klﬁHC
2 3 ' '

2. sin 3x cos 4x
Solution:-

-

—

1—cn:-s[_il:)H—li}:]dX

By standard trigonometric identity sinA cosB = ¥4 {sin(A + B) + cos(A - B)}

[sin3xcosdxdx = é[ {sin (3x +4x )+sin(3x—4x ]}dx

On simplifying,
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- %J{sin Tx +sin (—x }}dx

-

1 ) )
= E,[{sm ?X—smx}dx

Splitting the integrals, we have,

_1 [sin 7xdx — l[ sin xdx
2 2

—

On integrating, we get,

\

_1 ‘ —cosTx
2\ T

—l{—cnsx]+C
5\ .

—cos7xX  cosx
= + +C

14 2

3. cos 2x cos 4x cos 6x
Solution:-
By standard trigonometric identity cosA cosB =2 {cos(A + B) + cos(A - B)}

%{cns[ﬂrx +6% )+cos(4x - 6X ]} idx

-

f cos2xcosdxcosbxdx = f cos2x {

f{ cos 2xcosl0x + cos 2xcos(—2x ]} dx

o | —

We know that, cos(-x) = cos x,

_[ {cos 2xcoslOx + cos” EX} dx

2| =

Again by, standard trigonometric identity cosA cosB = % {cos(A + B) + cos(A -
B)} and cos?2x = (1 + cos4x)/2

1 ]. ) .-h #]_+ 4 \}
f{{;cos[ix-l—lﬂx]-l—cos[2};—10};]|r+‘ g [dX

2 J

W i
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On simplifying, we get,

=_ Hcosl 2X + cos8
4
By integrating,

X +1+cosdx )dx

41 12 3

4.sin® 2x + 1)
Solution:-

Given, sin’(2x+1)

By splitting,

=[sin’ (2x+1)dx =

We know that, sin’x =

[[1 cos[ 2x +1)

1| sml2x sm8x sindx
+ +x+

|+C

[sin® (2x+1).sin (2x +1)dx
1—cos®x

)sm[ 2x +1)dx

Let us assume cos (2x+1) =t

Then,
=> -2sin(2x+1)dx = dt

—dt
=> sin(2x+1)dx = —

sin®(2x+1) = _—II ( 1

t* )dt

Now substitute the value t' in equation,

ILQS[ 2x +1)-

:_?l

cos” (2 K+1]|

s
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_ —cos(2x+1) cos’(2x+1) c
= ; —

5. sin® x cos® x

Solution:-

Given, [sin*xcos’x.dx

By splitting the given function,
= [cos’x.sin “x.sinx.dx

We know that, sin? x =1 — cos® x
= [cos’x (1— cos’x )sinx.dx

So, let us assume cosx =t

Then,
= -sinx X dx = dt

sin®x cos¥x =—[t° [ -t )dt
=—[(t =1 )dt

On integrating, we get,

_ [ e
G

Now substitute the value t’' in equation,

B _I cos'x ~ cosﬁxl
s 6 [+C

§ 4
DS XK cos X
6 4

+C

6. sin x sin 2x sin 3x
Solution:-
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By standard trigonometric identity sinA sinB = - {cos (A + B) - cos (A - B)}

[ sinxsin 2xsin3xdx = Isinxé[{cns (2x —3x)—cos(2x + 3x ]} |dx

i

On simplifying, we get,

= % .f{sinxcns[_ X )- sinxcosﬁx} dx

—

We know that, cos(-x) = cos x,

1

— [{SIIIXCDSX - SlllXCDSﬁX}dX
2

Splitting the integrals, by using sin 2x = 2sinx cosx, we get,

sin2x 1. .
=_| dx — —f sinxcosSxdx
3 3 a2

- - -

On integrating the first term, and substituting sinA cosB = % {s.|in[ﬂ. + B) +sin (A
- B)}

—cos? |
_1|—cos2x cos2x f[—3u1{X+iX]+3111[X ‘5X]|dX
1" 2 2 |2 J

- ?—%Hshﬁx%—sin[—iﬁ ))dx

Computing and simplifying, we get,

—cos2x 1] —cos6x cosdx |
= + +C
8 4 3 4
—cos2x 1] —cos6x cosdx |
= + +C
8 3 3 2 |

—cos2x i+C

_ 1/ cosbx cosdx
8 3 2

7. sin 4x sin 8x
Solution:-

https://byjus.com


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

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App

By standard trigonometric identity sinA sinB = -% {cos (A + B) - cos (A - B)}

Then,

[sin4xsin8xdx = f[% cos(4x —8x )—cos(4x +8x) |(dx

'

= éf{cns (—4x )—cos12xdx
We know that, cos (-x) = cos x,

f{cus AX — cos 12x}dx

b | —

On integrating we get,

+C

-

—

l sindx B sinl2x
4 12

| —cosx
8.

| +cosx
Solution:-
By standard trigonometric identity, we have,

()

(]
II-le
S

l—cosx

1+ cosx

()

L2
L
o
e

b | (| e

We know that, (Sin x/cos x) = tan x

= 2tan”

b |

Also, we know that, tan™ x = sec x

i -\X
= sec‘——l]
2

5
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Integrating both the sides, we get,

1— cosx foax
f—dxz” sec‘——l]dx
1+ cosx \ 2

. _
tan;
= = —-x [+C

b | —

X
= -tan;—x +C

-

COsS x

1+ cos x
Solution:-

By standard trigonometric identity, we have,

1 X . 1 X

COs™ — — s8I~ —

COSX 2 7
- X
1+ cosx Zcos‘;

We know that, (Sin x/cos x) = tan x and takeout ¥ as common, we get

= l{l— tan” i
2

B |

Integrating both the sides, we get,

.[ﬁdx = [l 1—tan” = idx
1+ cosx 2 2 |

Using standard trigonometric identity tan? x + 1 = sec? (x)

= l_[{i‘,— sec” z idx
2 2
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On integrating, we get,
.
tan —
5
2x — = |+ C

2| —

2| =

X
:X—tan;+C

—

10. sin* x
Solution:-
By splitting the given function, we get,

sin*x = sin®x sin’x

By standard trigonometric identity, we have, sin? x = (1 — cos2x)/2

o "

‘ l—cos2x
< , 3

*, - AN -

_ ‘ 1—cos2x

1 2
=—(l—cos2x |
1 .
By using the formula (a - b)? = a* — 2ab + b?, we get,
]. . B
= —[1 +cos 2X —2cos2x |
4 |

From the standard trigonometric identity, cos?2x = (1 + cos4x)/2

,

1 1+ cosd
=_ 1-|-| TTeosER —Ecosixl
4 \ 2
o _
=— l—l—l-l—lcc-sﬂrx—_cosixi
4 2 2 i

On simplifying, we get,
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— l[é +lcos4x —2cos2x i
412 2

—

Integrating on both the sides,

[sin“xdx = lf{i+lcos4x —2cos2x idx
4 12 2

"

1|3 1(sindx "\ 2sin2x
127207 ) T2

By simplifying,

1 (sind o
=—| 3x -I—‘ i —2sm2x l-l—C
8 L4

h

x 1 . 1 .

=—— ——sm2x +—smdx+C
s 4 32

11. cos* 2x

Solution:-

By splitting the given function,
cos*2x = (cos?2x)?

By standard trigonometric identity, we have, cos® 2x = (1 + cos4x)/2

-
L "
i

:‘ l+cosdx |
) )

%, —

On simplifying, we get,
]. . B
= —[1+c05‘ 4x —2cosdx |
4 .

By standard trigonometric identity, we have, cos? 2x = (1 + cos4x)/2

"

1 (14 cos8
{1+‘ $ + 2cosdx l

\,
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= l|:l+l+lCDSSX+2CDS4X I
4 2 2

By simplifying,

= l{i—klmﬂ&;—kicusﬂfx I
4 i) i

- -

Integrating both side,

[cos* 2xdx =] i—l—lr:-:-séﬂx +lcos4x idx

8 8 2 |
23—X+isi118x+lsi114x+(f
8 64 8

-2
12, sin X

1+ cosx
Solution:-
By standard trigonometric identity, we have,

-

2511 — Ccos —

smx | 2 2,
1+ cosx -2 X
2cos™ —
2

X 5, X

4sin” —cos” —
< 9

p— i i

-

2cos

b |

On simplifying, we get,

.o X
= 2s1n° —
.

'

From the standard trigonometric identity, we have, 1 — cosx = 2sin”

=1-cosx
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On integrating both the sides, we get,

L[Hd);:f[l— cosx )dx
1+ cosx ' '
=x—sinx+C

Ccos 2x —cos 2
13.

COS X —COS ¥
Solution:-
By using the trigonometry identity i.e.,

A+4+B -
cos A —cos B= —2sin + siz:n""!!L B

So, we have,

cos2x —cos2a

COSX — COsU X+a X—a

I~

By simplifying, we get,

sin(x+a)sin(x—a)

r e

x40} . [x—«
3111‘

sin‘

', - z 5, -

Then,

From the identity sin 2x = 2 sin X cos X, we have

-

.y (X 4+a (x +a .y (x—a X —a
_sm‘ cns‘ | _sm‘ cos‘ |
| e ) e ) 2 2

%, el ry %, %,

NCERT Solutions for Class 12 Maths Chapter 7 -
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- ", -

. (X+a
5111|

W il

sin‘

I_.-'X_&\.
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On simplifying, we get,

(x40 (x —qo
= 4c05‘ cns‘

", - A h

By using the trigonometry identity 2 cos A cos B = cos (A + B) + cos (A - B), we
have

= 2[cos(x) +cosa]
= 2c0sX + 2 cosa
Then,
Integrating on both the sides,

cos2xX —cos2u :
_[ dx :,[ (2cosx + 2cosa )dx

COSX — COSd
We have,

= 2[sinx + xcosa] + C

COS X — SIN X
4.

| +sin 2x
Solution:-

i COSX — SINX
Given= ——

1+sm2x
By using the standard trigonometric identity, (1 + sin2x) = sin’x + cos’x +

25INXCOSX.

Then,

COSX —sinNX

(sin‘x +Ccos’x }+ 251X COSX

COSX — six

(sinx + cosx )
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Now,
Let us assume that, sinx+ cosx =1t

And also, (cosx-sinx)dx = dt

Integrating on both the sides and substitute the value of (cosx — sinx) dx and

(sinx + cosx) we get,

COSX — sINX COSX — SINX
_jeossosin 4 _dx
1+sm2x (sinx + cosx )

d
=[5

"
=t1+C
=—24C

t

-1
= +C
SINX 4+ cosx

15. tan® 2x sec 2x

Solution:-

By splitting the given function, we have,

tan2x sec2x = tan?2x tan2x sec2x

From the standard trigonometric identity, tan® 2x = sec? 2x — 1,
= (sec?2x -1) tan2x sec2x

By multiplying, we get,
= (sec?2x x tan2xsec2x) — (tan2xsec2x)

Integrating both sides,

Itan'“ 2xsecl2xdx = [ sec” 2xtan2xsec2xdx — [ tan 2xsec2xdx

seclx
2

-

= [ sec” 2xtan2xsec2xdx — +C

Then,

Let us assume sec2x =t
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And also assume 2sec2x tan2x dx = dt

) | seclx
Itan' 2xsec2xdx = = ft‘dt -

— -

+C

On simplifying, we get,

Laa

t”  sec2x
=—- +C
6 2
[ seclx :I sec2x
=2 / _ +C
6 2
16. tan* x
Solution:-

By splitting the given function, we have,

tan*x = tan’x X tan’x

Then,

From trigonometric identity, tan> x = sec? x — 1
= (sec’x -1) tan’x

By multiplying, we get,
= sec’x tan’x - tan’x

Again by using trigonometric identity, tan’ x = sec? x — 1
= sec’x tan’x- (sec’x-1)
= sec’x tan’x- sec’x+1

Now, integrating on both sides we get,

[tan“xdx = [sec xtan "xdx — | sec™xdx — [1.dx

= [sec’xtan’xdx — tanx +x + C
Then, let us assume tanx =t

And also assume sec’x dx =dt

2 vt tan’x
[sec’xtan*xdx = [t*dt = — =

; 1 .
Il’ﬂl’l_}id}l = g tan"x —tanx +x +C

.3 3
17, Si” x +cos” x

. 9 2
S1IN” X COS™ Xx
Solution:-
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By splitting up the given function,

sin“X +cos’Xx | sIn'X . COs'X

S111°XCOSs X S XCOS X SI1°XCO0S X
By simplifying, we get,

SINX CosX
+

cos’x  sin’x
We know that, (sinx/cosx) = tanx and (1/cosx) = secx.
Again, we have (cosx/sinx) = cotx and (1/sinx) = cosecx
= tanx secx + cotx cosecx

Integrating on both the sides, we get

sin’x +cos’x .
[Z—= ~ = dx = [(tanx secx + cotxcosecx )dx
S11°XCOS X ' '

=secx —cosecx + C

. 3
Cos 2x + 2sin"x
3
COS™ x

Solution:-

18

By using the standard trigonometric identity, 2sin’x = (1 — cos2x)

cos2x +2sin"x 082X +(1—cos2x )

cos X cos x
By simplification, we get,
1
cos x
We know that, (1/cos” x) = sec’x
= sec’x

Integrating on both sides, we get,

cos2x +2sin’x .
_[ . dx = I sec xdx

COs X
=tanx+C

https://byjus.com
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sin x cos>x

Solution:-
For further simplification, the given function can be written as,

19.

1 SINX 1
p ] ] +—
SINIXCOS X COS X SINXCOSX
Divide both numerator and denominator by cos? x

1

= fanxsec x + &
SIMXCOSX

cos X
On simplification, we get,

2 sec’x
= tanxsec X +

tanx
By applying the integrals, we get,

1 -
| — —dx = [tanxsec'xdx +]
SIMXCos X tanx

Let us assume that, tanx =t
Then, sec’x dx = dt

By substituting above values, we get,

I ;dx —Jtdt+Lat
SMIXCOS X t

On integrating,

S2CX

dx

=L log t|+C
2

Now, by substituting the value of ‘t’ we get,

= %tanjx +log [tanx [+ C

-

20. CcoS 2x

(cos x +sin x)’

Solution:-
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We know that, (cosx + sinx)? = cos?x + sin®x + 2sinxcosx

Ccos2x COs2X

(cosx +sinx)” ©€OS™X +sin"x +2sinxcosx

And also we know that, cos? x + sin? x = 1 and 2sinx cosx = sin 2x,

Then,
Ccos2x

1+sm2x

By applying the integrals, we get,
[ Cos2X

(cosx +sinx

[ cos2x

Tdx =

" 14+sin2x

Let us assume that, 1 +sin2x =t
So, 2cos2x dx = dt
By substituting above values, we get,

Ccos2X 1.1
I —dx=—[-dt
(cosx +sinx )" 2t
On integrating,
1
= —log|t|+C
2

Now, by substituting the value of 't we get,

:llog|1+si112X|+C
5

—

1
=—log
2

(cosx +sinx )|+ C

= log|sinx + cosx| + C

21. sin! (cos x)

Solution:-

Given, sin’!(cosx)

Let us assume cosx =t

Then, substitute ‘t’ in place of cosx

... [equation (i)]
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= Sin (1)

Sinx = ¥1—t°

So, now differentiating both sides of (i), we get,
(-sinx)dx = dt

_ —dt
0%
dx= V1 t

By applying the integrals, we get,

dx

[sin™ (cosx ]dxzfsin_"t‘ _dt1 ]
1=t
_psint o

Let us assume that, sin* t=v

dt

1t
[sin}(cosx) dx = - [vdv
On integrating,

=dv

2
=——+C
-

Now, by substituting the value of V' and ‘t’, we get,

R
:_[sm ) c

2

_ _(3111 '[:nsx _}) L

... [equation (ii)]
As we know that,

2| A

sin-1x + cos-1x =

https://byjus.com
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1
22. _
COS (x —a)cos (x — b)
Solution:-
Multiplying and dividing by sin (a - b) to given function, we get,
1 B 1 sin{a—Db) }
cos(x—a)cos(x—Db) sin(a—Db)| cos(x—a)cos(x—D)

For further simplification, the given function can be written as,
1 Sin[[_x—b]—[_x—a]_l

sin(a—b)| cos(x—a)cos(x—b)

Using sin (A - B) =sin A cos B — cos A sin B formula, we get,

1 [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)

= o

sm(a—b)| cos(x—a)cos(x—b)

We know that, sinx/cosx = tan x by applying this formula we get,

:Wl_b[tan[_x—b}—tan[_x—a]:l

Taking integrals,

[ ,1 ,dx—;[[tau[x b]—tau[x—a]ldx
cos(x —a)cos(x—Db) sinfa—Db

On integrating,

= ﬁ[—lng ‘cos[x -b ]‘ +log ‘cus[x —a ][I

We know that, log (a/b) = log a — log b, using in above equation, we get,

1
=— -| log
sin [_a—b_]{

Choose the correct answer in Exercises 23 and 24.

":-l[] Y—LUS X
23. J

cos(x—a)

'. I+C

cos(x—D)

dx 1s equal to

sin x cos? x
(A) tanx + cot x + C (B) tan x + cosec x + C
(C) —tanx +cotx + C (D) tan x + sec x + C
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Solution:-
(A) tanx + cot x + C
By splitting the denominators of given equation,

SN X —rcos™x ( siif:x c?os:x )
.[ 3 ] ﬂ&:: [‘ 9 e - O e ﬂf‘\,
SN Xcos X  SITXCOS™X  SINXCOS™X
On simplifying, we get,
= f[sec‘x— cosecx ) av

As we know that,
[sec’xdx=tanx+c
Jcosec’™x dx =- cot x +C
=tanx + cotx + C

24. Jé (+x dx equals

cos’ (e"x)
(A) — cot (ex¥) + C (B) tan (xe*) + C
(C) tan (&) + C (D) cot (¢') + C
Solution:-

(B) tan (xe¥) + C

Let us assume that, (xe*) =t
Differentiating both sides we get,
((e*xx)+(e*x 1)) dx=dt

eX(x + 1)=dt
Applying integrals,

' (1+x .
_[u,ﬁ-: [ dt

cos”|e'x) cos”t

We know that, (1/cos’t) = sec® t
= [ sec’t.dr
=tant+C
Substituting the value of ‘',
=tan (e*x)+ C
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