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Definite Integrals Ex 20.4A Q1
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Mote: Answer given in the book is incorrect.
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We have,
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We have,
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We have,
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T
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[
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—
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L1
.LE'II=f dx
0 wayas—x

Let x = asing
dy = 3ms&dg
Mow, x=0=&=0
¥=a3=4&=

T
2

Focos@ds
F5ing +acos8

z
I=]
]
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x
Z
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u]

S0,
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2 2
I=] fof]
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2 2

_ ? sin & i)
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Adding (i) & (ii) we get
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o7 = I|::|:|5 +5?n
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I
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Put # = tand
= @ = sec” 6qe
If x=08=10
If W =uwm, 8= T
2
= logx
I= ax
l|:|1+)¢'2
% og{tang) sec® 49
0 1+tan“g
=z .
= = [ log(tan &) ds -—-{i)
o
3
= I ]Iu:lgtan{ SJG'-S'
4 2
3 )
= I= jlugcut[ﬁ'}dﬁ' - -~ {ii)
adding (i} and (i}, we get
:
= [ {logtang +logcot &)de
o
: :
= = [loglxds = [0 =dy =0
o o
= I=10
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Letxy =tan&

=
If

If

ax = sec’ 648
¥=0 8=0
¥=1, 6=21
4

tlog(l+x)
————ax
o l+x

=
I=[log{l+taneps

o

4 P
I= llug{1+tan{——9J}jS

5 4

—
I
o
[lw]

1-t
pyiztand g
1+ tangd
2
g| ——— @2
1+ tang

by
Il

oO—f|ly o—R|y O—p|y
o

I= {IDgE—IDg[1+tan5‘]}dE
4 P
2l = [log2=xd8 ==log2
o 4
n
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o g
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X

[1+x]{1 +x2} w

I=]
o

Let,

X A B+

{1+X}{1+X2:] TT1ex 1+x°

=X = A{1+x2)+[.8x+c][l+;(]

Equating coeffcients, we get

A+E=0=4=-8
E+C=1=-24=1
A+C=0=4=-C

."q=—l_||5=l_|c=l
2 2 2
50,
1
P o lx2+1 o
ol 1+x 2 x<+1
=1 g 1= x 1= gy
=[-= to | —=——adv+ -] -
0 Z2l+x Zox+1 20l+x
= —llng|1+x|+ilug|)r2+l|+l tan L x
2 4 2 0
—0+0+240-0-0D
4
_JT
4
- b T
[ dw = —
D[1+X}{1+X2) 4
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We hawve,

I—f & tanx
L SECKX COSECX
W sifx
f‘f cos & i
el
cosx Jhsiny
I=fx5inzxdx kT
o
I=f{r—x]5in2[;r—x:ldx [-.-Tf[x]a‘fo[a—x]dx}
o o o
7= {r - x)sin® x ax e
o

add iy and {iiy, we get

2 . 21— cosEx i i 2
23=[{ﬂ]5mzxdx=ﬂj—dx=£X—SIHEX =£[JT—|:|—|:|+|:|:|=H—
o o 2 2 2 |y 2 2
z 2
SfxEny g A
0 SBCK COSBC XY 4
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Let 7= jx5inx.u:054xdx - =i}
0

=Tu

I= f[}r—X}Siﬂ[ﬂ—X}.CDS4[JT—X]G"X
0

(7 - x)sinx. cas® i g

X
msinx. costx dy - [ & sinx.cost e dx
o

[ | o— &

So from equation (i)
I=[asinx.costxdy -1
o
2r =z]5inx.c054xdx
o

Let #=cosxdx

gt = -sin & dy

As,
N =0 t=1
MN=x =-1
Hence
1
+1 £ 1 1
2f=ﬂlf4dt=f— = —+ =
1 g E &
=T
g
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Let 7= fx sin® e

(7 -sx)sin®{r - x)ax -.-1f[x]dx=lf[a—x]a‘x}

(e ls

—-JCcosx+

cos EXT
o

[—3 Ccos & + CDS:JT] - [—3 cos0 + CD; DH

_fla-l,5.1

4 3 3
Tl 2
4 3

r 16 4

= — W — = —

4 3 3
3
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We have,

I=

o=—u

xlogsiny dx = f[;r - x}logsin{s - x}dx
o
I= ;r?lugsin{x}dx— Txlogsinxdx
o a

2 = r|logsiny Qs
o

Since fx) = Fl-x}, f{x) is an even function,
3z
2l =2x[logsiny ax
il
z :
I=nx[logsinydy ey
0
2 z )
=57 =ﬂ[|0g5|n[5—x]dx =a[logoosxdy L (i)
o 0

Mow adding (i % (i) we get

2l =x

o—ral b

x

. =
logsiny dv + x| logoosx dy = 7

0

oy

l x x

2

doa 2 :
= 27 =x[log [M}dx =7 |D'§l[5m22XJG'X= ﬂ?logsinz)rdx— ﬂflngde
g o a D

X
H

Mow let [ = [logsin2y dy
0

Putting 2x = ¢ we get

X ks
a gt 1= . 1 .z . 2 .
I, = [logsint — = = [logsin#dt = —xzf[logsintdt =7 lagsinx ox = 7
0 2 20n 2 u} ul

So from (iii) we get

27 =7- zZlog2
32 g

I
I=-—log2
5 g
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T wging

Let 7= ' e
ol+siny
= (o - x)sinfa - x) 2 2
= | - lol's v F(x ) = [F{a- x)dy
o 1+siny ] 0
T gEina T osina
I=] il S, | S '
ol+siny ol+sinx
o = 7 — % gy
ol+siny
T ooinN 1-sinx
2 =nxf _ x{ . ]
pl+siny  l-sinx)
Tginx -sintx
0 1+s5n°x
= (Sinx - Sir'IEX)
2 = x| = (ol
0 cost
2 = x| {tanx.Secx - tanzx)dx
]
2 = x| [tanx.Secx - {SECEX - 1:]]0';(
]
2l = {SECX.tEIr'IX - sec? ¥ + l)a'x
al
2f = 7| {SECX.tEIr'IX -sec? X + l)a'x
al
27 = m[secx-tanx+x ],

2F = JT[{SECJT— tans + ) - [secO - tanEI+EI]:|
2l =n[f-1-0+a)-{1-0+0]]
2l =afr-1-1)

f=§[ﬂ—2]

T xsink
P RS P L |
ol+siny 2
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We have

I = & ——{i]l
pl+cosmsinsy
) El
wF{wyax =] Ffa-x)dx
u] 0
= - &) a - x)dx N
I=1 - ] _j =) . - =(ii}
pl+cosmsinfs-x) ol+omsasing
Adding (i & (i we get
=] — T gy
pl+cosa. siny
Etani
Substituting sinx = —— =2
1+tan2i
z2
= SEEEﬁ = sec? ia‘x
2l =ax| 2 aw =] 2
o 0

1+tan2ﬁ2c05¢c.tani
2 2

1
Let tani= F= Zsect ia‘x= adt
z2 z2 2

When =0 ¢=0
F = t=c

G gt

27 = 5
0 {1+ I:DSZQ:) + [l:l:uS.:c +t]

dx =

2
Sif

2
Sif
2

1+ cos

1 -
27, e | tan ™t
2|5C

[i - tan™! cote
2

—[l::l:nt'1 [I:Dt::c}]

Sinc

i
= =

Sif e
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)

z
1-cos% e + [I:I:ISGC. tan g]

e

cosm+1

1+cos

2

2

I



Let [ =[x cos?xdy
o

I= f[z—x]cDSZ[ﬁ—x]dx
0

f z ? z
I=xloos® xdy - [xcos” xdy
o 0

2

sinZ2.r 5ir‘|EI:|
- -0+

Definite Integrals Ex 20.4B Q18

%0

- |

A 1+DDt%><
[_ TE sin%x dx
%Sin%x+o:us%x

%
-
%sin% [g - XJ +cos% g - x]

% Sin%x %

o +

dx

dw =

L2l =

Since cos®x =

sin%[%— x] 5,

zf{x:p'x = lf[a—){]dx}

1+ cos 2y

2

ms%(x) I

cos’? [x)

%ms%[xhsin%[x)

d

;/E_sin%x+cms%><

% dr¥rcos
H=-|-SIT'I HACOE e
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%cr:@%[xhsin%[x]



n
2
f=_[—ai'x

tan? x+n::otT x

I

(1]

—_

[ -1

7
tah”™ x

[
Ll
Il

n::ot? x

&%

tan? x+|::ot? x

[
—
Il
.
b

i)
—
I
ro| o] =il o—in P

I
=g

tan? x+|::ot? x
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—

—
|

-

I

X

o

++f10—x

Jio—@r2-x)

Jx
Jx 10—
Jx

I

X

by
I
b C— 00 gy — D0, M— 0

[~
-
Il

i
(B+2-x) +,/10-(8+2-x)

J10—x

-2
by
Il
O B Se— 00 b e 0
&
w fﬁ

b—y  [-2
1
L

+
+: 10— 1 fr+fl0-x

ax
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II
xsinxcos® xdx = I(H— XendI-x)cos* (TI- x)dx
0

II
- 2 - 2
xsin xcos” xdx = I(H— Xisin xcos” xdx
D

[ T o =L — Y S

II II
- 2 - 2 - 2
X 5N XCos mﬂ’leﬂsmxn:os xcfx—_[xsm xcos” xdx
0

I1
- 2 - 2
2[xs1nxcos xdr =|Ilan xcos” xdfx
0

ro | oy @

1:,!—.":'

- 2 - 2
ran xeos” xdr = s xcos” xdx

ow

sin xcos’ xdx

Let cosx=t
sin xdy = —dff

-1
—_Il.fg.:i.f
1

1

j'z:‘.:fr.
i

Lal o

a
. T
Ixsmxcosz iy = = %
5 2

Ll =
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-
Z xsinx. COSX .

= | ———————dx - ={i)
osin? v +cost

E{E—XJCDSX.SH'IX
2|2 ..
I=] 3 — aw - =(ii}
o cosTx +s5inTw
adding (i) & (i
Z sinx.cosx
21 = L] = —ax
2 gcost w4+ sinx
E .
o7 =£I ESJHX.E:QS::( e
4 poos® x4+ sinTx
Let t=sin‘x
1
—2r=2j 12 ot
41::[:1—1“] +2°
1
—er=2j ! ¢
=]

—or="y E[tan‘l[zt— 1}]
5

r|lr I JT2
=l=—|—+— = —
8[4 4} 16
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H
Let 7= |
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| &

i
sin® s v = 27 sin® x dv [ zin®

X 15 an even funu::tin:un]
x ]
z

]
]

sin? x zdx
[sin” )

Il
]
o—rlu O—m|u

2
[1 - IIISEXJ i
2

(1- cos 2X]2 o

1]
[l
1 O —r

|
ot b

{1 +0os%2x - 2cos EX) s

o i

]
O —pra| b

[1—2CDSE)¢’+ﬂ]

[l
T

{3 - 4rcos2x + Cos 4){] o

NS
o —ralu

X

if dgin 2w Sir'|4xr
Ix— t

4| 2 4
1] (3 . 1.
= 2|42 Cocing+ Zsings -{0-0+0}
4|2 4
1[3
=——H—|:|+I:I =lx3_ﬂ
4| 2 2
_3;?
a3
2
]5in4xdx=3—f
x a8
3
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We have,

1 2 X
I=11 A
_11 Og[2+}(]

. 2 - [-x) 2-xV :
Since, Iog{m}=—log[mJ . Thisis an odd functon,

Hence,
=10



Definite Integrals Ex 20.4B Q26

sin x is even function.

Hence,

A 41— cos2x o %
I=2]5|n2xdx=gj e A o B X_SIHEX

o 0 2 o 2 .

sinx dy =

M| =

E
4

|
_p_lh‘—nMN
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27 .
—_— 5

I T

HE—D+5ir'|EI
2



I= flug[l— Cos X ) dy
o

= z[rllzug[ESin2 i]a‘x
] 2
= Tlugzdx+ilug5in2£dx
o ] 2
= T|Dg2dx+2?|ﬂg5iﬂ£dx
a a 2
I=I|:|g2|:)r:|’+4?lug5inm't put t=2 = ar=Lax
o 0 2 2
I=rxlog2+4] kD
z )
I = [logsintadt ey
o
3
= [logcos¢d? AT
0

Adding (i) & (i) we get

Il
O —ta| bl

5 .
logsint.costdt = [IDQ[SIZEt]dt
o

O —ra|u

2 = IDgSiﬂEtdt—%ngE

b b
we know the property [ £x) = [ (¢)
&

a
ki
2.:.?-1 = .|.ir1 —§|Dg2
:>Il=—glug2 LTS
Putting the value from {iv) to (i)
I= legE+4{—%ngEJ= qlog?2 - 2rlog2 = -xlogl

I=-xlog2
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4 2 -sinx
= || o)
I, Dg{2+5inxJ ~

Let fix) = Iug( Siru']

2+ siny
Then,
2 - sinf-x) 2 -sinx
Fl-xY=lag| ——* "2 | = | - f
() Dg[2+5ir‘|[—x]] Dg{2+5inxJ ()
Thus, f{x3is an odd function.
= ]4|Dg{2_5inXJG"X=EI
= 2+ 5Ny
g
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[ 2><(1+5|r‘|><jd
o 1+ oozt x
T 2% T oZ2xsinx
[= | —— o q
_-[1+t:osa>< +_'[1+COSE>< 8
I=0+ _|' 2XSINX iz is an odd function
1+ oos? x 1+ 0os™ x
I = Efﬂ dx [ 2><s—|r‘|j< is an even ﬁ_mction}
o 1+ Cos® % 1+ cosx
I=4I XSIFD: d
n 1+ 05" %
sinx T a
[=2 d “Flxlde = =|f[x)dx
E'!:1+QZJSZ>< [ -! () -[(:l }

Put cosx = t then -sinx dx = dt

4y .
1=—2u! ot
I = —2:r|:[tar‘|'1 t—f
[ =x®
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[_ dI a—sinBJ 46
ICQ[EH Sing

it}

Let f(&)= Iog[a_ S?HBJ

a+ sing
F(-g) = Iog[%m] - —|og[%:23 - -f(e)

. f(8) = Iog[z_ E:EZJ is an odd function.
+

1= lo ‘5"5”‘5] de=0
;[ g[.5|+ singe
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I=j-3><]+2|><|+1 dx
Lot x|+l

j- j- 2= +1
2><1+|>-<|+1 zxz |><|+1
2 ]
I=D+IM dx........ EL iz an odd function
LS+ x| +1 x| +1
2= [+1 M is an even functon
><+|><|+1 et el |

1

[ ><+|><|+1):|

= 2[log(4+ 2+ 1) -log(1)]
I=2Iogﬂ[ ]
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—xiZ

I = I {Siﬂ2(31r|:+ X1+ [+ X)B} i
gl

Substitute 1+ % =0 then dx = du

I = ‘_i'z {sinf(2m+ L)+ (W} du
—=/2
=2

I = _[ {sinf(u)+ (U} du

f= j_ { 2 x} \fgd_\*

S LR
_{4 2x? - x? J[fi!c

!

Iy
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(_[Tj'{_r}fir = ‘[T fla- x}ﬂ’x)



a
Applying the property, f flx f fla —x)dx

Thus, | flogl— 1 —x)dx — flog

=f |0g[1—1+x]dx—f log(x)dx
0 0
1 1
=1 | dx— | | d
f(; og(x)dx f(; og(x)dx
=0
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1
[ = _[|><c::osa1:><|d><
4

Let f(x) = [xcos nx|

Fl-x) = |—><r:oa —Tx |= |—><cz:us T |= [xcos x| = f[x)

1= _|'|><cr:us:n:><|d>< = 2_|'|><o::5:n:><|d><
-1

Moy,

xcosm,ifDExi%

Fx) = |x cos x| = i
—xoosarx,ifz ax el

1
S 2_|'|:>< oS :r|:><|d><
a

1
=2 ixcosm dw + | —xcosmx dx
u}

é‘- % 1 !
= Sinme + —ECOSTEX - —SIT‘ITD(+TCOSTEX
i I T 1
.
o3 | I 2 I D
2r w° ™ 21
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[ e T

gl

RN



f1+2t5ﬂ Xseczxdx----------{--- Tf(x)dx = 2ff(><)d><, if f(2a - x]= ﬂ:x)}

u] u]
Let tanx = v

dv = ser:zx dx
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I=I;dx
L1+ cosmsinx

Then,

_ ) dx
1+ oc:-sw,sm[ - x)

dx
1+ cosasin

]
[

2= n.[;_dx
41+ cosasinx
. 1+ tanz[é]
d=x dx
4 2 X ®
1+ tan [_J +2cosatar‘|[_]
Z 2
i secz[f]
=" = dx

2% tar® [;J + ECDSDLTZEIFI[EJ +1

Put tan [%J =t then secz[g]dx = 2dt

v=0=t=0Dandx=1=1t=c

ET 2
2ot +2toosa+ 1

T 1

[=x

dt

n[t+ CDSDL:I2+|[1—CDSZDL:I
[=mx 12 dt
o(t+ooso]” +sin‘a

[ = [t+ CC'SDL]
sino S

I =

Sino
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We know
j F(Xdx =j F(x) +j F(2a - x)dx
i] i} 1]

Also here
Jix)=f(2ll-x)

S0

i II
.10 101 . 100 101
[ = I sin’ o Acos xdx = EI sin xcost xdx
0 0

II
I= 2[ sin™(TI- %) cos™® (TI- x)dx
i}
II

. 100 101
f:—E_I-sm xocos  xdx
o
Hence

2/=0
I=0
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i

I ?asinx+bcosx
0 SINxX+ Ccosx
Then,

%asin{ﬁ—x]+bcc&[ﬁ—x]
I = 2 2 dx

I— :
u Sir‘{z— x]+ oos[i— XJ

i!'éalr:msx+I::u3ir‘|><
- |
u]

i

COSY + sinx

T .
5 fasmx+boos><dx+ .5|<:-::us><+bsmxd><

T SINX 4+ 00SX o COSX+ sinx

SiNX + 005 X
2 =[a+ b)?_—dx
T SINX + 005X

[_(a+b)
2

ir?élni:l
l X

+
Ll

(8+b)

]

[ =
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23
where, I, = [ Flx)dx
&

Let 23 -t =x then dy = -dt
If t=a=x=23
If t=2a=x=10

2 0 o
L= [ Flx)de = [fl2a-t)[-dt) = -| F[2a-¢)at
0 ] &
L =Tf{za—t]dt= ff[za—x]dx
0 o
L i= ff[x]dx +Tf[2&—x]dx
o o

P=TF{x)ax o Flx)ax -2l ) ax [Flza-x) = Fix)]
o o o
Hence Proved,
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We have,

I= zjaf[x:]a'x = Tf{x}a‘x +zjaf[;(]dx
u} ]

]
0 — R

Fl)aw + 1

Let 2a-#=x then dx =-dt
t=3 x=23
t=22 x =10

Cl

f{x)=[f{2a-t)[-at)

o—1
L1}

0
= -[f[2a-¢t)adt

=T;"'[Ea— tyqe = TF‘-I:EE—X:]G"X
)

?f[x]a‘x +T f{2a-x)dy
o o
I=]f{x)ax -] Fix) [ F{2a-x) = —F )]
o o
f=0
Hence,

2
| Fix)dy =10
0
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{in We have,
I= T f[:xz)u:"x
—&
Clearly ;"'(xz:] is an even function,

=Tu

Ire)- zzf[t]

I= ETf(xz)dx
o

(i We have,

_ 2
I= _jaxf{x )a‘x
Clearly, Xf{):’z) is odd function.
So, =0
T 2 _
L _jaxf{x )G"X =10
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We hawve from LHS,

23 ) 23
= [fx)dr=]f[x)dx+ [ Fx)ax
u} u} ]

Let x =2a3-%, then dv = -dt
¥=a=t=3 andx=2a=t=0

23 u]
L[ flx)ax = -] (23~ t)at
u] E

:>Ejaf{x]dx=Tf[Ea—t]G‘t
o o

:?f[x]dx=?f[2&—x]dx
o o

Substituting | 7 {x)dx = | £ {23 - x ) in (i)
n] u}

we get,

zfef[x]dx =Tf[x]dx+?f[2&—x]a‘x
0 0 0

=y Ej: fx)dx = TD{;F[X] +F[2a- x)ax
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I
T

>-<
o

—
W

—_—
j
s

=1 =f[a+b—xjf[a+b—x)dx

=1= f[a+ b-x)f(x)dx........[ Given that f{a + b - x) = F(x}]
=1- _!'D[a+ bjf[xjdx—ixf[xj dx

=1=[(a+b)F(x)dx—T
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We have,

I= T f )= [D f[x}dx+ff[x}dx
-z -z u}

Let x = -t then dx = -t
N¥=—a3=t=23
¥=0=t=10

T Far = [F-) (-dt) = -] F (-t) gt
= | Fx)ax = [ F(-t)ar
-3 u]
= ID ) ax = Tf[—x}a‘x
u}

—-a

T fx)dx= ? f-x)ax +? fx)ax
Za o 0

Hence,
if[x]dx = TD{T-[:—X] + f[x]}n:"x

Prowed



Definite Integrals Ex 20.4B Q46

I= T xf (sin x)dx

H o

I

[ @1 ) (@1 x))dx

H o

I

[ @1-x)7 sin x)dx

o

2l = THf(sin x)dx

II
EI F (sin x)dx
2%





