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Exercise 7.11

Question 1:

_[3 cos” xdx

Answer 1:
I= Eco§ xdx (1)
=[= f cos’ [g—x)dr (_r"_/‘(x)dx = J"'f(a—.r)dr)

=] = fsinz xax «(2)
Adding (1) and (2), we obtain

2] = : sin’ x + cos’® x jdx
}]

:>21=f|dx

=21 =[x]:
=97=2
2
::al:E
4

Question 2:

P Jsin x
) \/sinx + \/cosx

Answer 2:

dx

qu
J. dx
¢ \/sm,\ + \/cos .

Vsinx

bet!= '['-'2 Vsinx + \/cos;\"hr ~0)
=j'0 : sin[g'x) - 5 (,[f )dx = .(f (a- x)dx)
\/sin[z—x)+\/cos[2—x)
=5 f= J‘«/(E\/:?\/E -(2)
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Adding (1) and (2), we obtain

5 = I‘ Vsinx +ycos x
B » Jsinx ++/cosx

:>21=E|dx

d\'

=21 =[x];
—=27=2
2
n
=>[=—
4
Question 3:
3
* sin? xdy
_(;ﬁ
sin? x+cos’ x
Answer 3:
3
: sin? x
l4et,=j.(l‘ﬁ‘it ...(])

sin? x+cos? x

:>1=j'-: sin2(2"‘J dx (ﬂf(,\-)dxsz:’f(a—x)dx)

0 3 3
sin? | - x |+cos?| T -x

sin 5~ 5

3
2 cos? x
5r=[3 % 4 )
sin? x+cos? x
Adding (1) and (2), we obtain

3 3
*sin? x+cos? x

2[ = I)‘ '—'3—3—{[.\'
sin? x+cos* x

=2/= fldx

=21 =[x]:

==
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Question 4:

5
= CoS” xdx

) sin’ x+cos’ x

Answer 4:
n 3
cos’ x
let/=|>———dx
U sin’ x+cos’ x
s(m
3 cos’| J - x
:>I=j3 = dx
¥ s A L
sin - x |+cos =X
2 2
x s 5
* sin'x
B
o sin® x+cos’ x

Adding (1) and (2), we obtain

*sin’ x+cos’ x

— —ix
b s’ x+cos  x

20=

=>21=f|dx

=2/ =[x];
=9r=X
2
:>l=E
4

Question 5:

f |x - 2| dx
5

Answer 5:

Let/ = [ |x+2dx

(1)

(17 7 (x)ds= [ 7 ()

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) = 0 on [—-2, 5].
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9] 25
- 2—4—'—5+IO]+[£+|0—2+4]
2 )

25 25
=<2444—-10+—+10-2+4
2 2
=29
Question 6:
f|x—5|dx
Answer 6:

Let/ = flx—5| dx

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

= [ ~(x=3)dvs [ (x-5)dv ( [ 7()=[ r(x)+[ f(x))

[~ s 3 -
X" X
=— ——53} +!——JxJ'
2 2 ;
L 2 3

[
. '75—25—2+|o]+{32-40-'7°+25}

-
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Question 7:
I:x(l—x)" dx
Answer 7:
Let/= [ x(1-x)" dx
wd=[(1-x)(1-(1-x)) @
= [(1-x)(x)" ax
= -r_,(x” —.x""')dr

=[§:I| ‘,+2] (£ £(yde= [ 7 (a=x)ax)
=[_'___'_]
n+l n+2
(n+1)(n+2)
|
N (n+1)(n+2)

Question 8:

L‘ log (1+ tan x Jdx

A : i
nswer 8 Let/= L‘ log (1+ tanx)dx (1)
- =L‘ log |:l - tan(%—x)]dx (.[:f(x)dxz I:f(a—x)dx)
x tan n—tanx
:I=L“Iog I+ ———}dx

n
|+tan -~ tanx
4

:>I=L‘I0g {I+II_:%}¢\'

=1=|*lo -
o o8 (1+tanx)

=/ =L;I0g2dx—fl;log (1+tanx)dx
=1 =L:I0g 2dx—1 [ From (1) ]

=27 =[xlog2]§
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Question 9:
[ /2 —xax
Answer 9:
Let/= _““’ X2 - xdx
1= (2-xWxdx (I:'f(.r)dx=£'f(a-x)d\-)

1l
C—y
O e

——A—

g

-

| -
|

-

™~ e

-

I
o

_40N2-24\2
15

=16\/§

15
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Question 10:

’(2log sin x —log sin 2x ) dx
)

VRS

Answer 10:

Let /= [*(2log sin x~logsin 2x)dx

X

=1I= f{Zlog sin x —log (2sin xcos x)} dx

X

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

X

== I)l {log sin x—logcos x—log 2} dx (1)

It is known that, (ff(x)dx = J"Ij'(a—x)dr)

=5 L= f{log cos x—logsin x —log 2} dx «(2)

Adding (1) and (2), we obtain

21 = [*(~log2 - log2 )
[}(~log2-log2)

:>21=—2|og2_l;zldx

T
=/=-log2|—
. [2}
:>I=E(—Iog2)
2
n 1
:I—Elo L3
=32 %3
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Question 11:
J?ﬂ sin® xdx

Answer 11:
Let/ = [, sin® xdy

As sin? (—x) = (sin (—x))? = (—sin x)? = sin?x, therefore, sinx is an even function.

It is known that if f(x) is an even function, then [ S (x)dx = 2£Jj'(.r)dx
X
I= 2£3 sin® xdx
=g [ploeos2r

i

= 3 1—9092\')(1\'

[ ]

er-l

Question 12:
f xdx
' 1+sinx

Answer 12:

Let]= J"]:S‘fl‘] - (1)
5 SR LS S
=S F= j md\ (J’) f(.\)dx—J‘” j(a—.\)a’.\)
= (n-x) %
:I_-[*' l+sin.\'d‘ He)

Adding (1) and (2), we obtain
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n

2= Ix

£l+sin\ ;
5 f (1-sinx) ;
sl =T - ax

' (1+sinx)(1-sinx)

:>21=n1'""5’,""'¢x-
b ocosTx

=2 = _r {sec: X — tan xsec x} dx
)
X
=2/ =xtanx —secx]|
= = n[?_]

= =n

Question 13:

X
Izn sin’ xdx

™y

Answer 13:
Let /= [2sin” xds (1)

As sin” (=x) = (sin (—x))” = (—sin x)” = —sin’x, therefore, sin?x is an odd function.

It is known that, if f(x) is an odd function, then [' f(x)dx=0
A= [sin’ x de=0

>

Question 14:

fxcosi xdx

Answer 14:

Let /= I' cos” xdx (1)
cos’ (2m - x)=cos’ x

It is known that,
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f“f(x)d.\' = fo(x)dx. iff(2a—x)=f(x)
=0iff(2a-x)=—1(x)
Sl 7fcoss xdx

=1=2(0)=0 [cos (m—x)= —cos’ .\']

Question 15:

) 1 +sin xcos x

e
S SINX—COSX
(oo,

Answer 15:

® sinx—cosx
Let/=[f————— (1)
I+sinxcosx

. (m
. Sin| — —x [—cos
3 2

A

_x) dx (I:f(x)dx= J::'f(a—x)dx)

T
1+sin| — —x |cos| ——x
2 2
=5, pafa cos.x—smx 2 (2)
O 1+sinxcosx
Adding (1) and (2), we obtain

X
- 0

2] = P———dx
b 1+sIin xcosx

=1=0

Question 16:
flog(l +cos.x ) dx

Answer 16:

Let/= flog(l+cosx)dw (1)
=I= rlog(l+cos(7t—x))d\' (‘[,f(x)a’.\f f.f(a-.\')dr)
=J= flog(l ~ 08 X ) dx (2)

Adding (1) and (2), we obtain
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2] = f{log(l+cos.\')+|og(l—cos.\:)}dx
=2l = flog(l —cos” x)dx
=2= flogsin: xdx

=27 =2 [ logsin xdx
1]

=d'= flogsin.\'dx «(3)
sin (N — x) = sin x

s 1=2 [*logsin xdy -(4)
=1[=2 [ log Sin(--’zE - .\')ci\' =2 [ log cos x dx «(5)

Adding (4) and (5), we obtain

= i

2= 2‘[ (logsin x +log cos x ) dx

X
= I = |*(logsin x +logcos x +log 2 —log 2)dx
)

£l

== If(log2sin xcosx—log2)dx
== If logsin 2x dx - I3 log 2 dx
) )
Let 2x = t = 2dx = dt
Whenx =0,t=0

I
".Iz—rlo sintdt ——log?2
5 b g 5 g

1
T - 2
=1 ,ﬁ 2log‘_
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Question 17:
. Wx
— v
’J;+Ja—x
Answer 17:
A
Let/=| ————=dx el
e (1
It is known that, (ff(.\')dx= ff(a—..\:)a'x)
1 Na-x
= | —~=dx w2
e (2)
Adding (1) and (2), we obtain
y=f£+q“m
" Jx+a—-x
=2I=["ldx
=21 =[x],
=2/=a
1=
2

Question 18:

f|.\' - l|dx

Answer 18:

I= L‘|x—l|dx

It can be seen that, (x — 1) <Owhen0<x<1land(x—-1)>=0whenl<x<4
= [le-tldrs [e-tlde ([ 7= 7+ [ 1)
. I:—(x—l)zt\:+ f(x—l)d\-

sl

:l__l..+.£‘_‘_)_._ __1_ 1
2 2 2
=1-248-4-141
2
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Question 19:
Show that ff(x)g(x)a’x = 2[1_/'(x)dx, if f and g are defined as f(x)= f(a—x)and

g(x)+gla-x)=4

Answer 19:

Let/ = [ f(x)g(x)dx (1)
== ff(a—x)g(a—x)dv (ff(x)d\' = ff(a—x)dr)
= 1= [ f(x)g(a-x)dx «(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

=2I= [ f( x)x4dx [g(x)+g(a-x)=4]
=1=2[ f(x)ax

Question 20: -

The value of J'_:n(-"" +xcos x+tan” x + I)dx is
A. 0 :

B. 2

C.n

D.1

Answer 20:

m
Let [ = B(x'" +xcosx-+tan’ x+1)dx

L3 L3 X X
=>I= Iﬂ, Xdy+ Iﬂ Cos X + J‘i tan” xdy + ﬁ, -dx
3 2 2 3
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It is known that if f(x) is an even function, then _['J./'(x)dx = 2£‘j"(.r)dx

if f(x) is an odd function, then _[ _/'(x)d\- =0
and

1=0+0+0+2L2|-d.\~

n

xJ;

o o
o |y A
b -

=
Hence, the correct Answer is C.

Question 21:

The value of f Iog(iﬁsin_x X s
) 4+3cosx )
A. 2

B.
C.0
D.
Answer 21:
: 4 +3sinx
Let/ = | log| ———— |d& (1
¢ '[ OE[4+3cosx]” ()
\
- 4+3Si"[2_xJ ,
= I:log dx (‘r./‘(—\f)‘b.: rf(a—.\')cir)
) n [ h
4+3cos( —x)
2
=>1= I log(—4+3cf)sx)dt 5:(2)
v 4+ 3sin x

Adding (1) and (2), we obtain
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2] _[ [4+3smr}+log(4+3c?sx] -
4+ 3cosx 4+4+3sinx

T Izlog(4+3smxx4+3c?sx]dr
D 4+43cosx 4+3sinx

=2I= I): log ldx

=2 = f()dv

=1=0
Hence, the correct Answer is C.
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