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CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Exercise 7.3

Find the integrals of the following functions in Exercises 1 to 9.
1. sin”(2x+5|

Ans. |sin®(2x+5) dx

- 1 . I
= |—r1—c05 2[21’+:~|} dx

151 . i
Using sin®6 = 1_C2°S20

| =

[ [l—CDS ['_—1_1’+1E|_'I} dx

l|_ [1 dx— [cns (4x+10) dx |
5L | . ) @x |

sin(az+b)
a

Using [ cos(az + b)dz = +c

N|—

[CU B sin(4z+10)] Te

1 I—lﬁiﬂ [4x+10)+c Ans.
2 8 ' '

2. sin 3xcosdx

Ans. |5in3rcu:|5—1xa::.-".1’: |25in31’|:|:|5—11’c:".1’

b | =

== 2 [{sin(4z + 3z) —sin(4z — 3x)}de  Using 2sinB cosA=sin(A+B)-sin(A-B)

Material downloaded from myCBSEguide.com. 1/21


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

(sin Tx—sinx) dx

1
o | —
F—-.

= _|_ | sin 7o dx— | sin X ti.'"l’_!
T L . .

1/ —cosTx .
5T —|—cosx)|+c

-1
= — 05/ 1:+; cosx+¢ Ans.

3. cos 2xcosdxcosbx

Ans. | cos 2xcos dxcosbx dx

| =

| 2(cosbxcosdx)coslx dx

;i | {CGSIDI+ COS 21’} cos2x dx |

Using 2cosA cosB=cos(A+B)+cos(A-B)

T

= ;I |[|:|:|51[]T|:|:|5’*1’+|:D 2x| dx |

—
-

= —| | (2cos10xcos2 T]+”n:|:| }a‘r'

| | [cosl2x+cos8x+1+ cnﬁ—h’_'] dx |

Using 2cosA cosB=cos(A+B)+cos(A-B)

and 2cos20 = 1 + cos26

= %I_ | cosllx de+ | cosSx dv+ | cosdx dv+ | 1 a:z".x’_i
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1/sin12x sin8x sindx
= — + + +x +c Ans.
4. 12 8 4 )

-

4. sin” (2x+1)

Ans. |sin® (2x+1) dx

-

- 3 . o1 .
= | Zsin(2x+1)——sin3(2x+1) | dx

LS -

B sin® @ =_sin 8——sin 38 |
4 4 |

-

Y o1 .
= | Zsin(2x+1)——sin(6x+3) | dx
el | _]_ : : _1. ’ _.l

LS

[sin['_21’+1_'] 4:::".1’—% |‘5i11['_l'5x+3_'] dx

dee | s

3/ —cos(2x+1)) 1/ —cos(6x+3) |

—_ +
4 2 4 .15 — Coeff. of X )

= __3|:|:|5['21’+1']+i|:|:|5['51’+3']+f.
3 . Y . .

Another Method _ |sin” (2x+1) dx

= [Sin*(2z + 1) Sin (2z + 1)dz
= [ (1 — cos?(2z + 1)) Sin (2z + 1)dz
Using sin’f = 1 — cos?0

let cos(2z+1) =t

therefore —2sin(2z + 1)dz = dt
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thus sin(2z 4 1)dz = — 1 dt
—2 [(1—¢)dt
= — < ([f1dt — [t2dt)

=—1 (t——>—|—c

= —%005(2513 +1) + %Cos‘o’ (2z+1)+c Ans

3. sin” xcos” x

Ans. | sin” xcos” x dx

= |(sin xcosx)” dx

1.
g| | 2sin x cos 1’] ax
1, 3
§I [5111 1’] dx
e s
= EI sin” 2x
- 1 AW
—| —5111 2x——sinbx | dx
8-\ 4 J
3 - ) 1 - i
= | sin 2x dx—— | sin bx dx
32- 32°
—3cos2x 1 —cos "51'“:
= — —_ I+
32 2 320 6 J
—3 1
= —coslxy+——cosbx+c
64 192
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Another method let 1= | sin xcos¥ x dx

I = [(1—cos’z)cos®zsinzdz
= [(cos’z — cos®z) sinzdx
let cosx=t

-sinx dx=dt

sinx dx = -dt

- f @

I= [ —t)dt

t6
— E-—--{—c
_ 0256 . Cos4 + ¢ ans.

6. sin xsin 2xsin 3x

Ans. | sif1 Xsin 2xsin 33 oy

| | 2sin 3xsin 2 TISlﬂTﬂ'T

ulv—-

| [CDS x—cosdx Jsin x dx

ulv—-

1

Using 2sin A sin B=cos (A-B) - cos (A+B)

= = [(coszsinz — cosbzsinz)dz)

-2

= %f (2coszsinz — 2cosbxsinx)dz)

== % f(2 sinzcosz — {sin(5z + ) — sin(bz — z)}) dx

using 2cosA sinB=sin(A+B)-sin(A-B)
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e | =

|sin 2x—sin 6x+sin 4x) dx

= —| |sin2x dx

1 + [Siﬂ 4x cix’—[ﬁin B a"x_l

— b
s /sin(aw +b)dz = cos(az +b)

a

1/ —coslx

1 L g

cosdx cosbx

+ +¢ Ans
2 4 6 |

7. sindxsin 8x
Ans. | sin dxsin 8x v

| 2sin 4xsin 8x dx

| =

N

[ (cos(4z — 8z) — cos(4z + 8z)) dz

b | =

| [ cos (—dx)- cosl2x)| dx

b | =

| (cos4x—cos12x) dx

As cos(-x)=cosx

iy | cos dx dx— | cosl2x dx |
1/ sindx sinllx)

_ +¢ Ans.
20 4 12 )
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l—cosx
l+cosx
-l—cosx .
Ans. | — g
“l+cosx
1
Jsin® —
- oI
= |—- ,ﬂ'_‘k"
= - .-'I.-
2cost —
2
50
2511125 =1 — cosf
As
50
2cos 3 =1+ cosf
R
= |tan‘— i
- 2
a..-. 7 :II.F l\..h:
= | sec” =—1| dx
L) 2 |
'y :."u.' . 'y .
= |5ec — m:—|ldx
o 2 o
As [sec? (az + b)dz = tonfazth) |
S ax T = - C

7 *
= Ztan ; —x+¢ Ans.

COSs X

l+cosx

s COsX .
Ans. | —— ax

“l+cosx

sl+cosx—1 .
= | —— ax
= l+cosx
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-1+cosx 1 )
_ &'_-'la—
“l+cosx l+cosx

= | l-— | dx
J 1 X |

2)

S e

As 2005222 =1+ cosé

i . 1‘ 1 X,
= |ladx—=|sec” = dx
- 2" 2
¢ b
asfsec2(ax+b)da::$m+)—l—c
t -
19y
=X—= =+c
7 1
2

Find the integrals of the following functions in Exercises 10 to 18.
10. s5in” x

-
Ans. |5111 x dx

[ [ sin’ ."{:] : dx

as 2sin’60 = 1 — cos26
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_ +(l—cos2x) |
= l . . o
7

I (14 cos® 2x—2cos 2x| dx

-L-I'-—'

A

- [ ':1+l."_l.'_'154.1’~'
|<!1+_ — l—”cns X

" - S

dx

e |

Lt

u

as 2cos2260 = 1 + cos46

-(2+1+cosdx—4dcos x| |
l 2 ! @

-L-I*—'-

[3+|:|:|5 dx—4coslx) dx

m||-—-

= éIFE [1 dyx+ [CDE dx dv—4 | cos2x cix’_i

1 sindx  dsin2x |
= — 3x+ - |Te
g/ 4 2

sin(az+b)
a

As [cos(az + b)dz = +c

1

x+—sindx——sin2x+¢ Ans

2
g 32

4
11. cps™ 2x

c _
Ans. ||:|:|5 2x dx

.
=
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As 2co0s220 = 1 + cos46

«(1+cos —1.1"]:

= l X . ﬂl.-'l.-

- 4

1 e,

—|[1+|:|:|5 —h’+”n:n:u5—h’] dx

_1_., 3

1¢[, MM+cos8) |
:—|<!l+ S +”|:|:|5—h'| dx

440 L2 ) ]

LS

as 2cos2460 = 1 + cos86

17 2+1+cos8x+4cosdx|
—| ax
440 2 ),

1 -

§I (3+cos8x+4cosdx) dx

= éI_E [1 e+ [CUS Bx dx+4 | cosdx a"x_i

1] sin8x  4sin 4x |

= = 3x+ + |+|:

3| 8 4 |

) sin(az+b)
using [cos(az+b)de = —— +¢

3 1 . .
:§1’+—51ﬂ81’+—51ﬂ—11’+|ﬂ Ans.
1g. S0 x

1+ cosx
Ans. [ *
“1l+cosx
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o l—cos®x |
= | ﬂ'."f
“ 1+cosx

_ | (1-cosx)(1+cosx)|

. l+cosx

[['_1 —cos x| dx

[1 dr— | COs X dx

x—sinx+¢ Ans.

Cos 2x—cos 2
13.

COSX—COs

A -cosly—cosla
ns. | o
Y COSX—COSCE

.[”CDE x— 1]—[”0::5 o — 1] )
- | dx
. COS X —COS &

using cos 20 = 2cos?0 — 1

_rleosTx—1—2cos o+l
= l odx
- COS X — COS &

-2cos x—2cosT o .
= l ax
*  COSX—COS&

,}‘CDE‘I—CDE‘Q i
= -l ﬂ'_"f
* COSX—COs

(cosx—cosa|(cosx+cosc)

|
-
Fo—

|cosx—cos)

= 2| (cosx+cosa) dx
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= 2| |cosx e+ | cos & x|

= 2| 5i11.1:+|:|:|5ﬂ:|1|+|:

= 2| sinx+cosex ['_T']_l +c

=Jainx+2yxcosa+c

COSX—Sin X
4.

1+sin 2x

- COS X—SInX .
Ans. LetI = | e

< 1+sin 2x

- COSX—Sifn X )
= | ——= , dx
“cos x+sinT x+ 2sin xcosxy

using identity 1 = sin?6 + cos26

- COs—sin X )
= |- — aX (i)
" |cosx+sin x|

Putting cosx+sin x =71

dt

ax

— —sinxX+Ccosx=

= (cosx—sinx) dx=dt

- dt
~. Fromeq. (i), 1= | -
- I-"
= | gt
-1
- —+c
-1
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-1
— =+
I

-1
= —+cC
COs X+sinx

15. tan” 2xsec2x

Ans. LetI = | tan” 2xsec2x dx

= | tan” 2xtan 2xsec 2y ax

= l[.SEC 2x—1|tan 2xsec2x dx

Putting sec 2x=1¢
d .. . dt
— seclxtan Jx—(dx|=—
ax 0 ax

= Jseclxtan2x dx=dft

.. From eq. (i),

1= ~[({-1) ar

| =

Lip g o fo o)
‘;'._'I dr—Jldr.]
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sec” 2x——seclyx+c

1
3] 2
16. ta_-[]__" i
c .
Ans. |tan x dx
= | tan® xtan® x dx

= |‘tan: .'l.’[.EEl:: x—1) ax

= [tan: xsec’ x dx— [[.SEE: x—1] dx

= [tan: xsec” x drx— [SEC: x dx —[1 F7 s O @)

Putting tan x=1

; dr
= st Xx=—

ax
= sec’ x dr=dr
;. From eq. (),
= J.r: df—tan x+x+c

I_:
T ——tanx+x+c

3

= —tan': x—tanx+x+c

sin® x+cos” x
17.

=

sin” xcos X
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~5in” X+ Ccos X .

Ans. | — _ e

* sin” xcos X
s osnTx cos” x J
- = = Bl = = -'l--

“sin T xcosT X sin xcos X

- Sin X COsSX .
= T ax

“cosTx sinTx

- sin X Cos X )
= | +— ax
- COSXCOSX Sif XCOSX

| (tan xsecx+cotxcos ec x| dx

| tan xsec x dv+ | cos ec xcot x dx

= SECX—COSec X+

cos 2x+2sin” x

18. -
o
~coslx+2sinT x|
Ans. - ax
- cos” X
W 1-2sin" x|+ 2sin"x
- | . = ax
- cos” x

using cos26 = 1 — 2sin®6

- 1 i
[ e
*cos X

= [SEC: X dx

=lanx+co
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Integrate the following functions in Exercises 19 to 22.

1

19 ——
SIf1 X COs X

- 1 i
Ans.Letl= | ———— @l v )
* SIN XCOSs X

Dividing numerator and denominator by cos*6

f 1/cos*xdzx
~ J sin :1:/ cos T

I — f sectzdz

tan x

_orsect xsect x|
= l oax
- tan x

1+tan :r sec?zdx
1=

tanx

Putting tan x=1

; dr

= seCT x=—
ax

= sec’ x dr=dr

. From eq. (ii),

N ET
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log |I|+;+|:

= log |tan .T|+ltan: x+¢
9

cos 2x
20. - Y.
| cos x+sin x)

r coslx )
Ans. LetI = I _ — QX
" |cosx+sin x|

- costx—sintx
= = . 2 &l:':
" |cosx+sin x)

»(Ccos x+sinx|(cosx—sin x|

* (cosx +sinx)( cosx+sin x|

-(cosx—sinx)
= | = — <~ dx o, @)
" |cosx+sinx|

Putting cos x+sin x =

dt

ax

= —sinx+Ccosx=

= (cosx—sinx) dx=dr

~. From eq. (1),
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= 1Dg|z.‘|+|:

= 1Dg||:|:|5 x+sin J:|+|:

21. sin™ |cos x|

Ans. |sin™'{cosx) dx

‘|‘ sin”" sin _

e ) s .
=—|1a‘x—|xa‘x

2. o
T x
T —=—x——+c

2 2

1

22.

cos(x—a)cos(x—b|

1

cos(x—a)cos(x—b) dx

Ans. LetI = I

Multiplying and dividing by
sin(b—a ) as (x—a)—(x—b)=b—a,

1 . sin(b—a|

— -

i sin(b—a) - cos(x—a)cos(x—b]|
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1 -Sin[['_x—c:r_']—['_x—.’;i_']]

-

sin(b—a)* cos(x—a)cos(x—b)|

1 -sin (x—a|cos(x—b)—cos(x—a|sin|x—b)| p

sin(b—a)- cos(x—a)cos (x—b)

using sin(A-B)=sinAcosB-cosAsinB

1 -| sin(x—a)cos(x—>d) cos(x—a)sin(x—5)

sin(b—a)*| cos(x—a)cos(x—b) cos(x—a)cos(x—b] |

1 - : . A
= —|| tﬂ.ﬂ[."f—ﬂf]—tﬂﬂ[l’—b] | ﬂ'-_'lf
sin|b—a)- - ' ' -
= fl_—lng ||:|:|5 | J:—c;r']|+1|:ug|n:|:|5 | J:—.E:']|_I+ c
sin(b—a) - ' : : o

1 ||:|:|5[' x—bh)|
— -log - —|+¢
sin|b—a| ||:|:|5[_J:—c:r_]

Choose the correct answer in Exercise 23 and 24.

-sin®x—cos x . .
23. o 1s equal to:

. | al

“ sin” xcos X

(A) tan x+cotx+C
(B) tan x+cosec x+C
(© —tan x+cotx+C
(D) tan x+secx+C

-sin’x—cos*x .
Ans. l oy

;) 3

* sin” xcos X
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_ T sin” x cos” X
“sin”xcos X osin” xcos X
- 1 1 i

= | - dx

“cosTx sinTx

| sec” x—cosec x dy

[SEC: xdx— | cosec-x dx

tan x—(—cotx)+C

tan x+cot x+C

Therefore, option (A) is correct.

- g (1+x) |
24. | —=——— @X is equal to:
" cos e x|

(A) —cot ['_ Ef_'] +C
(B) tan ['_J:E: :] +C
(© tan (e |+ C
(D) cot [._E‘r _'] +C

e (1+x]

Ans. LetI = I —  dx ...

cos (e x|
Putting o* =7
dt

= g l+xe" =—
ax
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= ¢ (1+x) dx=dt
. From eq. (1),

dt

=
&

= |
= cos't

[EEC: tdt

tanr+ C

tan [ xe* |+ C

Therefore, option (B) is correct.
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