Class XII Chapter 7 - Integrals

Maths

Exercise 7.3

Question 1:

sin” (2x+35)

Answer

—Ul152[21'+ 5] B 1 —c:15[4x+]0]
2 2

I—cus(;xHD}Jx

:%j-] dr—%jc;m[4x+1ﬂ] e

inf{4x+10
zlx_L[MJH;

2 2 4

1
sin” (2x+5) =

= Isin’ (2x+5]dx = I

=L Ldin(ax+10)4C
278

Question 2:
sin 3xcosdx
Answer
. 1. ;
sin Acos B :—{sm[A + H] +sm{A— B]}
It is known that, 2

Isin 3xcosdx dx =% j{sin (3x +4x) +sin (3x - 4x)} d
=% I{sin Tx+sin (—x)} el
:% I{sin 7x—sinx} dx

| 1l r.
=— |sinTx dv—— |sinx dx
2 2

-

ra

= l[ —eos ?x]—l{—cos x)+C
7 2

—cos7x cosx
= + +C
14 2
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Question 3:
COS 2x cos 4x cos 6x

Answer

cos Acos B = l{CDS{A-i- B}+cns[_4—3]}
It is known that, 2

_[:.:us 2x(cosdxcosbu)dy = _[::us EID foos(dx + 6x)+ cos(4x - 61}}} dlx

I cos2x cos10x + cos 2x um(—’?x}} dx

1
=51
; I{cn%? xcosl0x+cos® 2 r} dx
1 ] ] 4.
=—IH s(2x+10x)+cos(2x=10x }} [ﬂﬂ dx
2 2
=%I[cosl7x +cos8x+ 1+cos4t} dx
_ 1 sinl2x  sin8x sin 4. .
+ +X+ +C
4 12 8 4
Question 4:
sin®> (2x + 1)
Answer
et |7 Ism" (2x+1)

= j-sin"(z_rH}dr: fsin’[2x+l]~s[n{2x+l}dt

= I(I —cos” (2x+1))sin (2x+1)dr
Letcos(2x+1) =1
:::—25i11(2x+]}ci‘r=dt

= sin(2x+1)dx = dt

.
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-1 .
:;-.":? (I—r}dr

e

:_TI{CGS{EI+l]‘—msa{?*l]}

A

- —cos(2x+1) cos'(2x+1)
= 5 - c +C

Question 5:
sin® x cos® x
Answer
Let 7 = |sin’ xcos® x-dx

= IcosF x-sin® x-sinx-dv

3 2 .

= Icus :r:{l—cos x}smxdx
Letcosx =1
= —sinx-dy = dl

:>I=—Ir"{l—r3]d:

=—ﬂr“—:’]dr

4 ]
z_[f__f_}m
4 6

g e o
_ cos J_Qﬂbx +C
4 6

6 4
cos"x cos x
== +C
6 4

Question 6:
sin x sin 2x sin 3x

Answer
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sin Asin B = l{cos{ A- B} —cns{_»a‘ + H]}
It is known that, 2

jsin xsin2xsin3x dy = J'[sin x-%{ms{Ex—Bx}— ms[2x+3x}}} e
=lj-{sin_rcns[—x)—sinxms Sx] dx

= lj-{sir'nxu::«cr:wr—sin xcosSx) dx

| ¢sin2x
_ZI 2

=l{_‘3°5h}—%j{%sin[ﬂ Sx}+sin[x—5x]} dx

dx—i 5N xcos3x dy

4 2
=—m52x_lj c.mﬁ:u,+'~:m .:f_r

8
_—cos2x 1 [ cosbx  cos 4::1

+C

8 4
—cos 2x ][—LUEE!‘L‘ {.-0':.4.1'}

8 3
1| cos ﬁx cosdx
8 3 2

+C

- mzr}c

Question 7:
sin 4x sin 8x
Answer

sin Asinﬁ':lcns{/‘f B} cns(A ; B}
It is known that, 2
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_[sin 4xsin8x dx = H%cosﬂx—&r] —cos (4x + Bx]} dx
= % f(-::ﬂs{—rix] ~cos| Zx] dx

= % ﬂms 4x—cos12x) dx

a9

4 12

! {sindx simzx}

Question 8:

l-cosx

|+ cos x

Answer

. 2sin
l-cosx [2 .
= sin

l+cosx

e =

Question 9:

COs X

|+ cos x

Answer

L X
=1—-cosx and 2cos” 5 =1+cosx

}
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cos® X —sin ¥
— 5
COos X X L. x L X
| B 2 - 2 [cos:«-:ms‘ > —sin” 5 and cosx=2¢08" 3 —I}
+C0s, 3] 2
cosx 2¢cos

2
1[ :.r}
=—|1-tan
2 2

B I e
1+cosx 2 2

X
] tanr}
=—|2x———=|+C
2 1
2
:,r—tan£+f_?
2

Question 10:
sin® x

Answer
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Bl F . . J
Sll'lII xX= H-lI'I‘Z xrsm-x

B []—cnsix)[l—cns?x]
2 2

] -
= —[l —cos 2x)
4

1 4
= —[l +eos” 2x—2cos Ex]

l+[$]—2mszxj|

l l+l+lcns4r—2c052x}
4, 2 2

1
4

E+ la.:i::rs-'-lx —2cos Ex}
2 2

Iﬂin"xdx:l E+l(:lns;d‘-.'r:—2:::15;2.1r ax
442 2

13 I(sin4x] 2sin2x
=—|=x+— - +C
4[2 21 4 2

1 sindx . )
= —|:3x+ a —2sin Ex}+ C

8
3 1 1
=—r——sin2x+—sin4x+t‘
8 4 32
Question 11:
cos* 2x
Answer
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.
cos’ 2x = (cos“ E_r]

14+ cosdx ]z
2

[l +cos” dx+2cos 4x]

(l—rmsﬂx“ 1
| 4| L EEX

J +2cosdx
Y,

cos8x

I+l+ +Ecos4x}
2

1|3 cos8x

—| =+

412 2

; 4
" ’[c:ms4 2x dx = J‘(%Jjosﬁt , cos x]u’x

+2cos 4x:|

8 2
sin8x sindx
+

x4 +C
8 64 8

Question 12:
Pl >
SN x
1+ cos x
Answer
2
. X X
s 2sin " cos
sin” x 2 2 . . x x 2
I = 2 51nx=25|n5c055;c051=2m5'
=) o] x
+Ccosx 2 cos’

. X
4sin’ = cos’
_ 2

2cos’
2

LA X
=2sin’ =
2

=l—cosx

_[ sin’ x dy = J'(l—cos_r)dx

1+ cosx
=x—sinx+C

b | =

:
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Question 13:

cos 2x —cos 2er

COS ¥ —COs

Answer

cos 2x —cos 2ar ~2sin 2Jl-Zzwsin 2'\:2“ CiD . C=D
cm;_r—cos; - Y+ cx J[‘—Er {COS('F_CDS‘F-)=_251“ 2 —sin 5 : :|

—25in - 5in
2 2

_sinfx+a)sin(x-a)

 (x+a) . [(x-o
gim 11l
[5%)n(5)
. X+x X+ . X—x X—ir
2s8n Ccos 25 cos
_{[2](2H{ (2]{2]}
- (xta). (x-a
5in sin
(37 (*3)
(.r+af] [.r—rx]
=4¢os cos
2 2

X+o ¥Y—o X+a ¥—co
= 2| cos + +C05 -
|: [ 2 2 ] 2 2 }

cos(x)+cose |

=2
2cosx+2cos
cos 2y —cos 2o
j fix:_[2ctrsx+2mﬁrx
COSX—COos5cx
= 2[sinx+xc05a]+C

Question 14:
COSX—5inx
1 +sin2x

Answer
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Cosx—sinx COS X —8inx

1+sin2x (sin! _r+mszx)+231'nxmsx

[Sin3 x+cos’x=1; sin2x= Esin,xcusx:l
~ cosx—sinx
=
(sinx+cosx)
Let sinx+cosx=1{
" (cosx—sinx)dx =dr
jwbx bm ,“ r.,mx sinx
I +sin2x (sin x+cos x}
dt
—
2
=3
=jr 2dt
=-1'+C
|

:——-|-C
!

:_—]+C

SN X +COsXx

Question 15:
tan’ 2xsec2x

Answer
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tan” 2xsec2x = tan® 2x tan 2xsec 2x
= (sm:2 2x— l)tan 2xsec2x
= sec” 2x-tan 2xsec2x - tan 2xsec2x
J-ran': 2xsecy dv = J-s.f:a:,2 2xtan 2xsec 2y dv - _[ran 2xsec 2y dx

sec2x

= |sec” 2x tan 2xsec2x dy— 5 +C
Let sec2x=+¢
So2sec2xtan 2x dx = ot
3 | sec2x
J-tarf 2xsec2x dr = j.-za’r - +C
2 2
£ sec2x
=—= +C
6 2
sec2x)  sec2x |
= { ) - +C
6 2
Question 16:
tan’x
Answer
tan* x
=tan’ x-tan’ x
={seclx—1)lan2_r
:seclean"x-lzmjx
=sec:xtanz.r—[sec3x—l]
=sec’ xtan’ x—sec’ x+1
_[tanJ xdr= jsec: xtan® x dv— j's.ec2 x de+ Il-dx
= I&ECE xtan® x dx—tanx+x+C (1)

Consider J.ye{.,‘ xtan® x dx
Let tanx =1 = sec’ x dr=dt

2 2 2 £ tan’x
= fsec‘ xtan® xdx = If‘df =—=
3

-
3
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From equation (1), we obtain

1
!tan“lx dngtanjx—tanx+x+c

Question 17:
gin® x+cos’ x
sin” xcos’ x

Answer

sin® x+cos’ x sin’ x . cos’ x

sin“xcos’x  sin  xcos'x  sin’ xcos x
sinx  cosx

- T
COs X 5N X
= [an x sec¢ x + col xcosec x

sin’ x+cos’ x
j-_j—, dy = ![Ianxsccx + cot xcosec x
sin” xcos” x

seecx—cosec x+C

Question 18:
cos 2x + 2sin’ x
cos’ x

Answer
cos2x + 2sin’ x

cos’ x
~ cos2x +(1-cos 2x)

- [caslx=l—255n2x:|
Cos™ x

cos’ x
=sec’ x
s 2
cos2x+2sIn” x .
J‘—ﬁ iy = J‘sechdx:tanx+(,
Cos™ X

Question 19:
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1
sin x cos’ x
Answer

1 sin” x+cos” x

sinxcos'x  sinxcos x
sinx 1
1 + ®
cos’x  sinxcosx

lcos’ x

= tan xsec’ x+——
sin x cos x
cos’ x

SCC X

= tan xsec’ x +
lan x

sec’ x
lan x

dx

;d‘c= Itanxsec?x i+ J-

sinxcos” x
Let tanx =7 = sec’ x dx = dt

1 1
= [————dv= [+ [~di
SINXCOs X f

{2
= 5+ |'Dg i +C

= %Ian?x+log|tanx|+(3

Question 20:
cos2x

. 2

(cosx +sinx)

Answer
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cos 2x cos2x cos2x

) 2 2 . 2 p = .
[cn$x+5[n_);] cos” x+sin” x+2sinxcosxy  l+sin2x
I cos 2x __j cos2x
(cosx +sinx)’ {I+5m’?x)

Let 1+sin2x=¢
= 2c0s2x de=dr

St

CO5 X+ 511N .1

=llﬂg|f|+C
2
=%I0g|l +sin2x/+C

o|(sinx + casx}z‘+ C

= log|sin x+cos x|+ C

Question 21:
sin™! (cos x)
Answer

sin”' (cos x)
Let cosx=t¢

Then, sinx =+1—1°

Maths
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= {—sinx)dv=dt

dx = —-(ﬂrlr
simx
idr = il

Sy

J-7
- I-v'in-I{‘Cl'l‘i T}!_I: jx'rj_n'llrf‘ —ll ‘
sm”f
=‘_[ el

NI-i

Let sin” ' f=u

1

_[E{in_l (cosx )y = jnl.:fu

= ot = du

[sin gms:.r}] 0 ()

It is known that,

. 1 1 I;r[
5N X+ Cos .'{':E

Ny
. 8in ‘{cnsx}=§—cos '(cosx]=[‘ —:cJ
b

k2|

Substituting in equation (1), we obtain
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ad

[sin™! (cos x) dx =u+c

2

Question 22:

1
m:-s[x—a]m:-s[x—b]

Answer

1 1

=—l £+xz—mc +
21 2
!
8

cos(x—a)cos(x—b) " sin (a-b)
1

[ sin(a—b)

cos(x—a)cos(x—b) |

" sin (a—b)

[Sin[{x—b}—{x— a}]_

cos(x—a)cos(x—b)

[sin{x —b)cos(x—a)—cos(x—b)sin(x —a}]

" sin (a-b)

" sin (a—b)

cos (x—a)cos(x-b)

[tan {_r— E:}— tan [x —a]]

1
dx =
- -[ms(x—a}ms[x—b) sin

R
sin(a—b)

[;_h] [[tan(x—b)—tan(x—a) dx

[— log |cos (x )|+ log cos(x - ”}H

] [lu
sin(a—b) £

cos(x— a}q C

cos(x —b]|
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Isnr_r?x—mf:' x dr
Sin” xCos” x is equal to

A.tan x + cot x + C

B. tan x + cosec x + C

C.—-tanx +cotx+C

D. tan x + sec x + C

Answer

sin” x —cos” x sin” x cos” x
f—ﬁ dr = S dx

sin” xcos” x sin” xcos” x  sin® xcos’ x
= j{sec” X— cosec”x] dx
tan x+cotx+C

Hence, the correct Answer is A.

e 1+x
(00,
cos’(e'x)

equals
A. — cot (ex*) + C
B. tan (x&*) + C
C.tan () + C
D. cot (¢¥) + C

Answer

1+ 3
J-C { +T] ":r

cos” {L’T,\')

Letex* =t
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:»{(—?'T x+e’ -l)c.h‘ =dr

e (x+1)dx =dlt

df
cos” t

e (1+x)
: ICGSE (e‘x} b= '[
= Jscc]: dt
=tant+C
=tan{r:‘ -.r]+ C

Hence, the correct Answer is B.
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