Class XII Chapter 7 - Integrals Maths

Exercise 7.11

Question 1:

x

_(3 cos” xdx
Il

Answer

= L:Tcnsz xdx {1}

=[= Ecasz [g—x]d&c [Ilf(‘f}fff = J.,ff[”_-r]d’:)
=/[= _l.?sin2 xcx -(2)

Adding (1) and (2), we obtain

x
ry | %

21 = I—' (sm“ X+ Cos x}dx
]

=2 = L’—’Idx
=21 =[x];
—27="

2
:;.’:E

4

Question 2:

f /8N x
' Jsin x ++Jcos x

Answer

dx
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WEINnx .

o
J" Jsin.x + Jcns.x

Let/= > sinx

Y \.'rﬁinx+\|'[cmxdx {])

fgn[g—x]

::-!:j3 \

fEERE=EN

+ COS

———lX I
A/ C0s + 4/sinx { }
Adding (1) and (2), we obtain

27 = f WJSInx ++/cosx
]

(17 ()ete= s (a-x)as)

::-I:J'E

—_—

WSInx ++Jcosx
=27 = [*ld
=20 =[x];
—27="

2
:':-!’:E

4

Question 3:
F sin? xely
o 3 3
sin® x+cos? x

Answer
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3

m P

= 5in‘ x

Iaet .l: = I“‘ ﬁ dx
sin x +cos’ x

L
. sin- -x
: 2
=1=]" dx
. T S| m

t.:n:-s,-2
= [= j
sin® x+cos? x
Adding (1) and (2), we obtain
2] = _L sin® x+cos? x "

sin® x+cos? x

:.zfzfldx
jz;:[x]g
—27="

2
===

4

Question 4:
_(: cos” xex
= 5 g
" 8InT X 4+cos X

Answer

(2)
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Let 7= j de

' sin® x+cos’ x

i
- cos L

.~ !
B

SI]"I X
— j o
l'-ZII'] .I-I-Lﬂﬂ

Adding (1) and (2), we obtain

Ix.}q“-"l

dx

x _=:=_5 3
L SINT X+ C08 X

2] = J’ — —
' 8InT x4 C08" X

:>2!—_El-n’x

= 2f= [x]j

—27="
2

—7==
4

f\. X+ 2| dx
Answer

Let / = [ x+2lde

(1)

(L: S (x)dx= j‘r:’ fa- .r]dx)

(2)

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) 2 0 on [-2, 5].
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i :j-__:—[x+2;'|dx+fz{x+2]cir (j-t’f(x] =j-rf{x]+ff[x})

; -2 . 5
f=— Jf—+23r + x—+23r
2 " 2 "
= 2

A )
=—{2—4—‘—5+10}+[2—”+m—2+4}
2 3

25 25
=2+4+—-10+—+10-2+4
2 2

=29

Question 6:

E|x—5|ﬂ’x

Answer
Let/ = [ |x—5[dx

It can be seenthat (x = 5) <0on[2,5]and (x — 5) 2 0 on [5, 8].

[ = [~ (x=5)de+ [} (x=5) ([ r)=[r@+] @)
o] o]
=—{§—25—2+ I{1}+{32—4{J—§+25}
=0

Question 7:

Ez‘(l—.r]" elx

Answer
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Let = [ x(1-x)" dv
wd=[(1=x)(1-(1-x)) ax
= [(1-x)(x)" ax
= [(x—x")ax

[ral (£ [ o214

I 1
_Lr+1_n+2J

_ (n+2)—(n+1)
(n+1)(n+2)

B l

C(ne1)(n+2)

L‘ log [1 + tan .r}c.".r

Answer
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Let /= _[“: log (1+tan x)dx (1)
o= L:log [1 + tan(f— xﬂdx (jlj_f(.f)dx - [:’f{fr— x];ix)

. .
x tan ——tanx t
= I ='[\"log I+ 4 dx

n
| +tan -~ tan x
4

l—tan x

:!:I:_:*lug {l+ Tt | e

* 2
— |4 ;
:>I_L log [I+tanx}£h

— /= J'* log?2 dx — J' log (1+ tan x) dx

== J'* log 2dx 1 [From (1)]
=2/ = [xlogE];

—27= ElogE

s
= [ ="log2
3 g

Question 9:
fxv'E — xelx

Answer
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Let! = f,}ﬂcﬁ
1= [} (2 x) Vs (J; 7 ()= [} 1 (a=x)ax)

=R\."'2; RJEJ

3 5

Question 10:

|

Answer

(SR}

(2log sin x —logsin 2x ) dx
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Let /= f(zlog sin x —log sin 2x ) dx

= /= E{Elog sin.x —log(2sin xcos:r]} dx

T

= J= E{Elog sin x —logsin x —log cos x —log 2} dx

T

== LJ {log sin x—logcos x—log 2} dx

It is known that, [J'Ij_f'[.x]dx = fj'(a—x}cix]

=I= E{It‘:g cos x—logsinx—log 2| dx (2)

Adding (1) and (2), we obtain

m

21 = [*(~log2~log2
[ (~log2~log2)dx

:}2!:—210g2_[11dx

T
= [ =—log2| —
o [2}

s
if—g{—logE}

n 1
=1 =E[Iog£}
=1 =£I-::gl

2 72

Question 11:

x
. %
J‘fﬂ sin” xdx

%

Answer

Let/ = [ sin® xdx

As sin? (—=x) = (sin (=x))? = (=sin x)? = sin’x, therefore, sin’x is an even function.
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x}dx =2 Ef{.r]dx

1 f
It is known that if f(x) is an even function, then L {

1=2 E sin® x v

" 1—cos 2x
:EL- — dx

= L (1-cos2x)dx

=[ __sinh}!
2 i

=

b | =

f- xdx
' 1 +sinx
Answer

Let/= [ xdx (1)

1+sinx

=1 g ® (1= [ (a0

sin (- x)

« (n-x)
= J = dx A2
j | +sinx { }

Adding (1) and (2), we obtain
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2= .(- r iy

"4 siny

l—sinx
(1-sinx) dx
I +sinx)(1-sinx)

:;»2!—1!_[-'(

| —sinx
_>zf=nj' = dx
R o s
=2f=x jr {sec: x— Lallxﬁecx} dx
LY
:>2!=n[tan.r—scc.t]
=2/ =n[2]

=/=x

T
]

.
2

-[3 sin’ xdx
Answer
Let = [}, sin’ xdx (1)

As sin’ (=x) = (sin (=x))’ = (=sin x)’” =

It is known that, if f(x) is an odd function, then [”f(

= J-T sin' x dx=0

-

T =
_( cos” xelv

Answer

Let f = j: cos” xex

—
i
e

cos (2m-x)=cos’ x

It is known that,

—sin’x, therefore, sin®x is an odd function.

x}cﬁ’: 0
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[“ 7 (x)ax=2["f(x)e.iff (2a-x) = f (x)
=0iff(2a-x)=—71(x)

=2 fcof Xl

— [=2(0)=0 [ cos®(m—x)=—cos’ x|

Question 15:

. .
Sin x — Ccosx
P el

b 1+sinxcosx
Answer
T .
S sinx—Ccosx
Let/= [> == de (1)
' 14+sinxcosxy

:;.,r=‘[; sin[;_x]_“’s@_xj d (L:’f(x)dx=£:'f(a—x]dx)

s §-xoos(5 -
1+sin| ——x cos| — —x
2 2

F cosx—sinx
J=)r 20 7 A2
-L l+sinxcosx { }

Adding (1) and (2), we obtain

u 0
2= —ix
b l+sinxcosx

= I =10

Question 16:
flog[l +cosx ) dy
Answer

Let /= rlog{1+0051-}cir (1)

= I = flug{l+ms[n—x}}dr (_rf(x}ci\‘ = _rf{u—x]d:c)

== _rlﬂg[l —cos x ) dx 2)
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Adding (1) and (2), we obtain

27 = f{log{]+cosx}+]og{l —cosx)|dx
= 2= f]og[l —cos” x )dx

=2/= f]ugsinfxm-

=27 = 1_[' log sin x dx

=I= Elogsinxdx

sin (N — x) = sin x

ol = z[_: log sin x dx

I ]r T
= /=2 logsin| —=x [dx=2 | logcosxdx
Frogsin| F-x Jar=2 [ loge
Adding (4) and (5), we obtain

Jﬁ (logsin x + log cos x ) dx

2i=2
== Ilf[logsin x+logcosx+log2 —log 2 )dx

= [ = If[l-::g 2sinxcosx —log2)dx
== II logsin 2x dx — If log 2dx

Let 2x = t O 2dx = dt

Whenx=0,t=0andwhen- 2

Im .
oo :E flugslnm’}' —Elﬂgi
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1 \1'; e

' Jr+Ja-x

Answer

Let/ = J:Ltﬁ: (1)

Jx +a-x
_(:I fx)dx= E_f{a—x}a’x)

It is known that, (

| = LL& -(2)

Ja-x+x

Adding (1) and (2), we obtain

Jx +Ja—
2!:[:\"‘“_ a—x

dx
\."';+~..ua—x
—>2f=f'1ﬂfx
=21 =[x],
—=2f=qa
=2
2

f|.\:—||dx

Answer

I=[|x—1dx

It can beseenthat, (x —1)<0Owhen0<x<land(x—-1)>20whenl<x<4
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1= [+ [e-1ax ([7)=[r()+ [ 7))
= E—(x— I}.:ir+ Ll(x—l}dr

1 1 1 4
X x
=|x- + -X
|: 2 :|I'I |:2 :|'I

=|—l+ﬁ—4—l+1
2 2
=1- : +8-4- : +1
2 2
=35
Question 19:
Show that _Cf'(x]g[x}dr: Q-EE"{[I}{&’ if fand g are defined as f(x)= J]Ir{u_'ﬂand
g(x)+gla-x)=4
Answer
et 1= [ £(x)g(x)ds Q)
=1=[fla=x)g(a-x)a ([ r(x)dx=[ 7(a-v)ah)
== _(:‘f{.r]g[a—x}ah- {2}

Adding (1) and (2), we obtain
21 = [{f(x)g(x)+f(x)g(a~x)}dx

=21 = [ f(x){g(x)+g(a—x)}dx

=21 = [ f(x)x4dx [g(x)+g(a-x)=4]

= 1=2[ f(x)d

Question 20:
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[N ]

: {r'; + X COS X + tan” xvl)u’x
The value of is
A.0
B.2
C.n
D.1

Answer

Let [ = ET(x"’ +xcosx+tan’ x +1)dx

<

i i X X

2 tan” xdx + F” l-dx

= 1= If v + Ifxc05x+

P
"

t—

"

It is known that if f(x) is an even function, then
Cf(x)de=0
if f(x) is an odd function, then [”_f( }

!:U+U+U+2{3I-dr

Hence, the correct Answer is C.

o (4+3sinx
L" IngLJ— fx
The value of 4+3cosx /) g
A.2
3
B. 4
C.0
D. 2

—r S (x)dx = 21: f(x)dx .

Page 174 of 216



Class XII Chapter 7 - Integrals Maths

Answer
. 4+3sinx
Let/= | log| ————— |d 1
“ '[ ng[4+3c03x] g ()
) 4+35in[;—x]
== Izlug dx (‘[f(x}cix: ff(a—x]cir)
] E ]
4+3cns[ —x)
z 4+ 3cosx
== |"log| ——— |dx el 2
L 0g(4+35inxj ( }

Adding (1) and (2), we obtain

Efz-[: lﬂg[4+33mx]+I0g(4+3c'_)sxj e
) 4+3cosx 4+3sinx

T _Lzlﬂg[4+33mxx4+3c?5x]dx
d+3cosx 4+ 3sinx

=2 = Lﬂlogldx

::rZI:IfEleir
= [ =1

Hence, the correct Answer is C.
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