Exercise 4.5

Answer 1E.

There are various technigues to evaluate the integral.
Cne of the techniques is the method of substitution.

In the method of substitution, an expression is substituted for one variable in order to simplify
the integrand so that it is brought into a form that is easy to evaluate.

Consider the integral:

!sin ( fr:r}ir

Make the substitution as shown below:
AX=U

ady = du

dy = i du
o

So. the integral becomes:
. . |
x)dx = —d
fsm(:frr]a’). j[sm::r}(}T u]
l ¢ .
- ;rjsm{“)d”

|
=—(—cosu)+C
~(~cosu)

1
==——cosax+_
T

Hence, the final expression is _lcgs;-;,x+c' :
T




Answer 2E.

1679-4.5-2E RID: 1411| 16/01/2016

Consider the integral,

_‘-:ﬁ1 (2 +x4}5 de,u=2+x".

Use substitution rule: Let ,, =2 4 4*

Differentiate to each side. then the derivative of uis.
du = 4x* dx

—du = x*dx
4
So, the integral can be evaluated as,

I,\'J[E +xt }5 dx=jrrsldu Use y=2+x"* and ldﬂ = oy
4 4

= &[uidu

&
=l L +C
4\ 6
_u
24

=—2-IH(2+,1:‘]'q +C

+C

Therefore, _[:H (2 +x“f dx = 2%[2 +x* }“ +C|.

Answer 3E.
"We have to evaluate J-f * +1dx

Put u=x +1 then du=3x"dx or i

Thus, J-J(2 JE +H1dxr = %J-umdu

1 172+1
—| = LiE
3l 17241
L2 e
3 3

= é[f +1)m+r_’f

Answer 4E.
't
(1-62)"
Let 1-6f =u = —6df = du

3iven _[

= df = jdu
)



Substituting in above integral

:>.|' _cff, =%1.I-i4dﬂ

+

%
1+C",.32¢—1]

H+

1 1
=— +0 (ru=1-6¢
Far O )

Therefore I L —i L +C

Answer 5E.

"We have to evaluate [cos3 Gsin 848
Let cos&=u then —snfdf=du or 5infdB=—du

Thus I cos’ Jsin 9= —I (uf o't

)

= —lcos45+C
4

Answer 6E.

. el -‘! I— !
Given Jr e dx
V43

.Tj can be brought up to the numerator as .\‘_3 giving you

2f
|

r ] —2 .
| sec —,Wx it s (1)
x
letu=1/x or ,~!  therefore du= _.r—: dx 9 —du= r—: dx
substituting u and du in (1)

=i scc'{\ﬂ du

F

= —tan(u)+C
= (1Y 4c answer
B g i ;
tdnik\ : J
Answer 7E.

e hawve to evaluate Ixsin IZxQ:I ax
Let z°=u then 2xedx = du

Thus Ixsin (xz) dx = %Isinudﬂ

= —lcosu—i-C'
2

= —%cos(x2)+c




Answer 8E.

Jiven .I-xz cos[xE)dx
Let ¥ =u = 3x%dx=du

= xidr= leu

_[x cos( )dx— Icosudu

=%.sinu+6’ ('.'Icos xdx = sin x+C)

k]

J-xzcos I[x3)::¢'x=@+ﬂ’

Answer 9E.

iven I(l—Ex)gcfx
Let 1-Z2x=u = 0-2dx=du

:>dx=_—]du
2
=
= [{1-2xYdx = — [u°2
I[ x) Y : Iu 14
_1 " +1
T2 941 [I
Bt
210
=g
[(1-2xfax= =22
20
Answer 10E.
Given [(3¢+2)"" dx
Tet 3% +2=5 = 3¢ =du
=>d£=ldu
3
j (3+2)° =—[
1 2
302441
11{3'4
=+
334
T
102
42yt
Therefore I(Bﬁ + 2:]2'4 dx = u+ o
102

(+u=7)

+

2
( Since _I-x”a!’x =

n+l1

(Sincew =3 42)

+C n= —1]



Answer 11E.

Consider the following integral:
J-(:,r+ l‘_}\J'Z_r+x2dx

Let, y = 2x+x%.

Then, du=(2+2x)dx.s0 [.r+l}dx=%duaﬁd j-(x+l)\.|'2.r+.\'3d.r=%J'J;d:r.

I
=%Iu§du
l- %"” n+l
==|2_l4C since fx"a'.r=x e
2 _l+| n+l
2
[ s
1| u?
_5 T +C
| 2
=—ui+C

.
=%(2x+x1)2 +C Since y=2x+x°

bk | e

Therefore, the result is J.(I+1}*I'I2X+Izdx=%[2x+x3) +Cl-

Answer 12E.
Consider the following integral:
[sec” 26040
Evaluate the indefinite integral by using the substitution method.

Substitution rule: If y =g(x) is a differentiable function whose range is an interval / and ris

continuous on [, then

[ /(2(x))e"(x)dv= [ f (u) e
State the given integral.
[sec” 2640

Apply the substitution rule.

Let y=280=du=2d0
S s i
2
Substitute the values and solve the integral.

_fs.f:ac:2 29d9=%jseczydu Since y=2¢ and dg:%d,,
=%.1anu+C Use fseczxdx:tanx+c

- %.tan 28+ C Re-substitute =28

tan26'+c

J'secz 26048 =




Answer 13E.

Hven IsecSﬁtan il
Let 3f=wu = 5 = du

=t = ldu
3

:>Isec3£tan 3idi = l.l-secutanudu
3

= %.secu + ('.'Isec xtan xdx = sec x+C’)

sec 3f

Isec?;itan?;idfz +

Answer 14E.

iven Iu 11— du
Tet 1-u? =¢ = 0— Pudu = dt

rudy = —di
2

:Iu«.}l—uza?u = _?l_l-\fﬁ_dﬁ
1

_] zﬁ {
= +e
2 I
2
El
7
3
SEh At
3
-1 3
=—(1-e*T+0  (ve=1-4F)

_[u 1—2idu= —?1(1_”2 :lé +

Answer 15E.

Consider the indefinite integral j a+bx

Evaluate the given indefinite integral.

The substitution rule for integrals states that it

—_—x.
V3ax + by’

['.'u = 33)

g(x) is a differentiable function on interval

jand fiscontinuous on j then I_f'{g(_r}}g'{.1‘]dt=I_f{u}dH :

Lel = 3ax+by'then
du=d (Su.r + by’ )

=3a+3bx’ dx
= {3:: +3hy? } e

%E—F = (u +bx’ }ci‘r



The indefinite integral becomes after substituting above values,

o

_[ a+bx’ TSJ-L[@J
Vax+bx® Jul 3
:;—ju" * du

11241 nel
) fad +C [Sincc!.r" dx = x__'_{,]

| =
J
—

+1 n+l
L2
3 1
L 2
:%H'J+('
3
i u+C
3

= % Viar+ b +C {Since:r =3ax + by’ )

Hence, the value of indefinite integral is §\f3a_\-+m-‘ 4

Answer 16E.

Given I de

x
1
Let ﬁ=u;‘> dr = du
24
=>de= Jedrs
x

ij%x=lsinu.?du
x

= 2Isinudu
=2 —cosu+C ( _[sin xdx = —n:osx+C)
=—2cosu+C

=—2cos\f.¥+C" ('.'uzq'r;)

I@dxz—2cosw{;+c’

N

Answer 17E.

Given .I-secz Stan® 848
Let tan & = = sec’ d8 = du
= .I-sec2 Htan® 848 = Iu3du
3+ +

2
=2 _+0 |v]rdr= St Cne-
341 n+1

=Eoq
4

1
[ sec® Otan’ a6 = ta’;—g+ c




Answer 18E.
Given I cost Gsin 848

Let cosf=u = —cinBdf = du
sin 8d 8 = —du

= I cost Fsin Hdd = —_I-zﬁdu

cos’ & i

.I-cos" Gsin 8d8=—

Answer 19E.
Given I-IC:Jr2 +1) [x3 + 3:!::]4 dx
Let x°+3x=wu :[3x2+3)dx=du
3(x* +1)dx = du
3 <25
[x +l:ldx— z

::>_I-(;r2 -HJ (x3+3x:l4 dr= %Iu"dﬂ

(x3+3x:ls

St +1)(+3) @ =40

Answer 20E.

We have to evaluate .I-V";sin (H—xm :Idx.
Let 142 =u  then gxmdx =du or «J';dx = %du

Then _I.J;sin |[1+xmjldx= %Isin i

Tszing the formula Isinu dx =—cosu+ T, where C' 15 any constant.

Then .I-a,/f;sin (1+x3x2)dx=—§cosu+c

Putting = = 1+ x** we have

.I-sf;sin (1+f'f2)dx=—%cosl['l+xm:l+c

, where O 1z any constant.



Answer 21E.

Consider the following integral:
Cosx
j-.—jlﬂ"l'
51 x
The objective is to evaluate the integral using substitution rule.
Let y=sinx

Differentiate w with respecttio x.

di = cos xdx

Use the above details to evaluate the integral.

COS X i
J‘fﬁi\' = _[ 3
5N x e

= J-H_:ﬂrff

2+l f o |
+i Use | x"dx =
—2+1 | ¥ w+l )

i

=—+C

= o +C
u
-1 . el
=t ( Resubstitute » = sinx)
sin X

sin x

Hence, the integral is + .

Answer 22E.

"We have to evaluate Im

= xX.
X

Letﬂzz then —Egdxzcﬁ o ichxz—lcfz
7 x x T

Zo we have IMQ’X=—1J-EOS.E:££
& T

L
=——sint+
i
Putting back the value of ¢, we have

Iwcx’x= —lsin [;?Tf x)+C
x i

Answer 23E.

iwen
a 2
.[3 2 dz:I : 1 dz
T (1427775
Let u=1+2°

Then du = 3z°dz

lgilidc=:/,'2|::ai'z
3




Then the integral becomes

2
=z

(142%)% *
=_[ ot
3&;%
= l_l-u_%du

3
1 H—}gu

Bl |
-1

3 AH
us

1
3|2

<]

ZE
'I-'%.frl+z3

+C

Mow substituting the value of w in the above equation, we get

2
[ci—dz=la+%+c

Y1422 2

Answer 24E.

Consider the following integral:

f dt

cos’ {1+ tant

Rewrite the integral as follows:

sec’ et : 1 3
J‘i Since — =sec’ !
Jl+tang cos”
To evaluate the integral value, use Substitution rule.

Let 1+tans=2x

sec’ idf = d
Compute the integral using substitution rule as follows:
_[ dr _J- sec” 1d
cos’r/l+tans  * l+tant

f%

- [

x2 . g I.m
=—++c since I.\' dx =
L n+l

+c

12

:;4.[-
1/2
=2x"* 4¢

=2/l+tant +¢ since x =1+ tan/
Therefore, the value of the integralis 2./ + tans + |-

Answer 25E.

We hawve to evaluate _[ Joot xcse? xdx

Let cotx=u then —csc®xdr=du  or cac® xdx = —du
Then we have

cotxosc? xdr=— \fz:du
R I

5 _.I'Hm g



H+1

Teing the formula Jx”dx = L . where C is any constant and » # -

n+1

RIS
S0 oot x cse? xdx = — +
1
—+1
2
L Zpng
3

Putting & =cotx, we have

2 ;
.I-x,fc:ot xcsct xdx= —g[cot xjm +|, where {5 any constant,

Answer 26.

We have to evaluate Isinz sect [cos.ﬁj dt
Let cosé=x then —smnidi=dx or sint df =—dx
Then .I-sinisecg [cosf)dﬁ = —_I-sec:" xdx

Tzing the formula .I-secz xdx =tan x +C , where T iz any constant.

We have
Isinz sec? (cosﬁjdﬁ =—tanx+

Dutting x = cosé, we have

Isin.ﬁ sec? (cos.ﬁ)dﬁ = —tan [cos.ﬁ) +'|, where ' is any constant.

Answer 27E.
Consider the integral J'sec" xtanx ex.
Evaluate the indefinite integral as shown below:
Rewrite the integral as follows:
3 2
J- sec ytanx dy = ISEC r.secxtanx dx
Let secx=wu then secxtanxdx=du

Substitute these values in the above integral

Js&{;" xtanx dv = jifrﬁr Substitute » =secx,dw =secxtan x
3 |
w : . X 4
=—+4C Smccj-,r’dx =—+(
3 n+l

| .
=—sec’ x+C  Resubstitute u = sec x

3 I ;
Therefore j- sec’ x tan xdx = Escc‘.r+ i

Answer 28E.

Fiven _[ 22+ xdx

Tet 24x=u—=x=u-2
dx = du

ﬁngm.:ix= .I-I:H —2:12 w'gdu

= .I.liz.c2 —4u+4).u%du

el 3 1
= _I-[u:’ — i ? +4u3}(u



a +
:35“ —4_;‘ i L (-.-Ix”abc:
D EE, 29 &
2 2
7 3 3
:Euz 4Eu3+4. u?+C
ki 5
7 a 3
=Eu5—§u§+§u§+c
7 3 3

7 3 3
.I-x;"«.l'2+xdx: %(2+xj5—%(2+x)5 +§[2+x)5 +

Answer 29E.
Consider the following integration
I_r{21‘+5}“ dx
Need to find the value of the given integration.
Use an appropriate substitution
Let 2x+5=u
2x =y — 5 Subtract on both sides with 5

x="73 Divide on both sides by 2

Differentiating with respect to x on both sides, get

;{;—:ﬁ Since i{_a} I_i[.ﬁ-] 0
2 dx dx

”;S,dx=% and 2x+5=uin _fx{2x+5}”dx

Ix%ﬁx+5]s de— j[?)u*%

Substitute x =

. % [ (" = 5te* et Mutiply

Continuation to the above steps,

941 841 .
n+
—l ﬂ-—SL iy
41 10 9
10
:_G_f;_:s +C Muttiply
1o : ™
ol (2x+5} _5{21+5} +C Since 2x45=u
40 36
Therefore,

2x+5)" 5(2x+3)
j'x(z.ra-ﬁ]sdx:( 2:45) - (2x=3) +Cl
40 36




Answer 30E.

Giwen .I-x3 2 +1dx

Let P +l=u=x"=u-1
= 2xdx = du

= xdx = laﬁ'u
2

Mow Ix3 2 4ldr= I x4 1xdx

1 §+1 2l+1
- 2 —? e
—+1 —+1
2 2
+1
[Since Ix”dx= +C,n#—1}
n+1

3 El
1) 2wt
=535 3 |*C
i
5 3
e i_f S
5 3
2 15 \/ 5 13
= \/IIX +) — I:x i ) + (Sinceu=x2+1)
2] 3
4 15 J 2 13
Therefore _I.x3\|'x2+1dx=\/(x 5+) - sz 3+ :l +

Answer 31E.
Consider the integral J'_I-(f - |]"a5;
Evaluate the indefinite integral:

Let ;= ¥ —1. Then the differential is gy = 2xdy . 50
Thus, the substitution rule gives
4

Sketch the graph of A—{x: o |)" and (" _1) is as follows:
8

MNow enter the two equations in the Y=window.

Flatl Flokz Flak:
iEECE =123
wMeBlHE—-10"d4-8
=M=l
=Ny=
==
=N E=
=Nr=
e il St S, e 1l




Here, we're using the window settings,

I T HOO
Aamin=-2
Amax=2
necl=1
Ymin=-1
Ymax=1
Ve l=.5
Ares=1

Press [GRAPH]to graph the equations

Answer 32E.

e have to evaluate _I-tanz Hsect 8 48

Let tan & =¢  then sect & 8 =dit
Then we hawve .I-tang Gzect 8 d8 = Iz:‘ cft

#+l

Teing the formula Ii”dﬁ et 7 + ' where C = constant and z = —1
n+

3
“We have .I-tang Hsect 8 48 = %+C

FPutting ¢ = tan & , we have

E
tan” x

jmﬁamfada= e

k
tan™ x

Putting © =10, we have Itan2 Feect 8 48 =

3
Lmﬁ{9)=tm;5 and f(8)=tan? Bsec? 8
S0 K [5‘) iz an anti derivative of the function § [5‘) ot in other words we can say

that [5) ig the derivative of the function 7 (5‘)

INow we sketch the curves of F[:-E') and j'[é‘) on the same axis we see that in

figure 1, the function & 1:5') 15 an increasing function in the interval [— EE] 50

the walue of f[é'":l 15 positive in this interval and at & = ig, F[H) atied j'[é‘:l

both atea not defined  Where 7 [5‘) has a horizontal tangent, § [5‘) =10 This

shows that F[H)is an anti derivative of j[ﬂ) and our answer iz reasonable



Answer 33E.

We have to evaluate Isin3 xCosxdx
Let sinx=¢ then cosxdx=di
=0 we have
Isin3 XCosx dx = Iﬁ3dﬁ
#el
+C where C = constant and s = -1

We use the formula Iﬁ”dﬁ = "
n+
4

Then _I.sin3xcosxdx=z—+6"
4

sint x

4

+T

Or Isin3xcosxdx=

sint x

Putting C =10, we have Isin3 xcosx dx =

sint x

Let F[x) aned f(x) =sin® xcosx

Sof [x) 1z an anti derivative of the function f [x) or in other words we can say

thatf(x) 1z the derivative of F[x)

MNow we sketch the curves ofF(x) atied f(x) of the same axis in figure 1, we see
that where & (x) 15 tncreasing, f (x) 15 positive and where F(x) 15 decreasing,
B [x) has negative value. Where & [x) has horizontal tangent, [x) =0. This

shows that [x) 15 an anti derivative of f(x) and our answer 13 reasonable.

05




Answer 34E.

Given Isin xoost xdn

Let cosx =1 = —sin xdx = du
sin xdx = —dlu

=>_[sin xoost xdx = —Iu"du

H
=——4C
5
cos 1
=i [ ['.'uzcosx)
7]
cof’ x
Isin xoost xdr=— +C

Answer 35E.

1
t
Consider the integral J‘COS[HT]“"'
1] on:

TRl u then fu’: = du
2 2

2
=dt=—du

T
MNow the lower limit y=() then y= ’TT" = ’T_;O
And the upper limit =1 then y= %" - %I

MNow the given definite integral is

jcos[%}df =

O Mgt | 3

cos(u) 2 clit
A

= E-I(:nsu du
T i
= z(sin r.-); ( Icosxd.r =sinx+ C')
T 0
= E[sinE —sin 0]
4 2
2
=—(1-0
.?r( )
e
T
I
Thus, J-{:{)s[ﬁ—,]dfz E ;
A 2 T

Answer 36E.

1
Guven [(3t-1)"at
i}
Let 3 —1=u = 3df =du

d;‘,:ldu
3

Y]

Mow the lower limit i =0 then u=3-1=30-1=-1

The upper limit f=1then u=3t-1=3.1-1=2



Mow the given definite integral is

i 50 13, .0
:>_D[[3£—1) d:=§_jl(u) i
11 g0 2

=§[50+1]_1

1(1‘;51J2
el

_if e (-
EE

iz
“3l51 51

I ]

T3l 51
1

_ L oras1
T 153 G

; i L 1 51
..![3,5 1) dz_ﬁ(z +1]

Answer 37E.

1
Given .I-'\I'B 1+ 7 xdx
0

Let 147 x=u=Tdx=du

dx= ldu
7

Mow the lower limit £ =0 then u=14+7x=1+7.0=1

n, X
(_I-x dx= -~

The upper limit £ =1 then u=1+7x=14+7.1=8

Mow the given definite integral is
1 8
=>_|-q3|’1+?xdx:_|-%l’z:%du
0 1

5 1
Iu%’u
1

R

o
=

+Cn —IJ



Answer 38E.

e
We have to evaluate L xcos (xg)dx
Since cos[ixz:l 15 defined for all walues of , 2o the function f(x) = xcos [xz ) 1z

continuous on[O,ﬁ], and then .[u xcos[xzjldx exists and we can apply

fundamental theorem

Letx=¢ then Zxdx=dt or xdx=l2di
Nowwhenz=0,t=0

2

And when x=«f??, z:(ﬁ) =T

Then we have _I:f;xcos [xz )dx = lrcosz ot

240

)
Tsing fundamental theorem as I Fixlde=F [x)jli where F'= §

=ince an anti derivative of cosf 18 F=sin{ then we have

J-Dﬂ’;x. cos [xz) dr= %.sinzi[

= %[sin.‘-‘r— sinO]
1

=—|0-0
1o-0]

=0

Then .I.UJ; x.Cog szg :Idx =0

Answer 39E.

e have to evaluate .I.; sec? [z f4)a’z

Let izu then %zdﬂidﬁzﬂfdu

V\fhenzzﬂ,uzO,andwhenzz.‘-T,uzg

Thus .I-; sec? [if 4) di = 4_[0”45&2 tacfis

=4[tanz.¢]:”

4|:tan E—1:E;|n 0:|
4
[1
4

_0]

Then, J-:sec:i 1:3 f4)dz =

Answer 40E.

Consider the definite integral,

1
J‘ﬁcscmcot.ﬂrr dr (1)

Use substitution fo solve the integral (1).
Let the substitution be zr=g
Then differentiate this on each side.

adt=d@ or df= ﬂ

Fa
Change the limits of integration.

e I T
When ¢= = then @ =—

And when =



Apply this substitution and limits to integral (1). Then the integral (1) becomes,

J‘E cscatcot ol dt = lj_} cscl.cot @ di
[

"%

. 2 2 T T
Since csc@ and cot# are continuous on the interval {EE]

So, use fundamental theorem of calculus to evaluate the limit.
From fundamental theorem of Calculus, Suppose fis continuous on [a‘h]. then

j‘*-f{'\:)dx: F{,{,]_ F[u) where g is any anti derivative of 7, that is, F'= f

The anti-derivative of (cscf.cot@)is F(#)=-cscd Then

lj}csc&cnlﬁc.“ﬂ:—l —csc[ij—— —c&c[ﬁ]] Use fundamental theorem
E T 2 O

l[ T }T:|
= —| 8= = 5C=—
4 6 2

=—{2-1]

L
Fia

Therefore, the value of the integral (1) is l

T

Answer 41E.

iven _i- [x3 + 7zt tan x)dx

Letflix):x +x tan x
F(=7)=(=x) +(=)"tan (-7)
F(=x)==(x) +=(x)" tan()

Therefore the given function 15 odd function. And we have the theorem

It f is continuous [—a,a]

() if f is even [_f(—x):f[:x:]] then Tj'[x)dx: ZIf[x)dx

(b) if f 1so0dd [f(-x)==7(x)] then ij[x)a’x:[)

S0 the given definite integral walue 15 0.

(x3+x4 tan ledx: 0

.a.“ — |y

Answer 42E.

=2
We have to evaluate _L Cos Xsin [sm x) &% .
Since cosx and sin x functions are defined for all real values of x.

The function j(x) = cosxsinx[sin x) i also defined for all x, so F [x) is

; Fil
continuous on |:0, —j|, hence we can use fundamental theorem of caloulus.



Let sinx=¢ then vcosxdx=dt
Whenx=0,{=10

And when x=g—r, i=1

Then we have

xi2 o 1
_[ CoS XS |:s1n x)dx=_[ sini o
n 0

Taing fundamental theorem of calculus as Iaf(x)dxz F[x)]z when A'= F
since an anti-derivative of sinf is Fli.ﬁ) =—rcost.
=0 we have
J:m CosXsin (sin x)dx = —cosz]ln
[cosl—cos 0]
[cosl-1]

B0 .I-Dm cosxsin[sin x) dr=1-cosl

Answer 43E.

Consider the following definite integral:

c dx

o ﬂ{l + 21]: .

The objective is to find the integral value by using substitution rule and fundamental theorem of
calculus.

Let 1 L2y =7 Then,

2dx =3dr

de= E.“zf.*ﬂ“
2

The cnange in limits of imegration is as follows:
If x=0.then ;=1+0=1

If x=13.then r=3(1+2(13))=3.

Compute the integral value as follows:

13

e

=3
Therefore, the value of the definite integral is .

Answer 44E.

a
We have to evaluate .[n ajat =zt dx

Letf[x) = xa’ -2, sincef(x) is defined when x = a
Sof[x) 1z continuous on [0, a] and we can uze fundamental theorem of calculus

Let a® =22 =¢* then —2xdx=2tdf or xdx=—tdt
Whenxz=0,t=a
Andwhenxz=a, t=10



o we have _I-ﬂx a’—x dx= —qu.z ot
0 @
= —Inz:‘a’z
Tsing the property of definite integral rj(:)dz = —_I-:j(f,)df,

We have _I-ﬂx & —xtdr= _I-af,2 it
0 o

. & ]
Tsing fundamental theorem of calculus as _[ j[x)dx: F[x)]a where F'=

3
Since an anti derivative of f(2) =i Fe) =%

3
S0 _I-:xu"az - dx= %}

3
o

Oy I:x az—xgdz.':?

2

0

Answer 45E.
Consider the following integral:

]‘N a’ —x'dx

[1]

The objective is o find the definite integral by substitution method.
Let , - Jai -xt

Squaring on both sides,

”3 = (J': = .".":

Differentiate u with respectto x.

2udi = =2 xdx
udu = —xdx
xdx = —udu

When y=0.then 4=z -0 .u=a
When x=a.then , =z —a?.u=0

Using the above details find the definite integral.

T wwat —xtde= j [\E at—x )rd.r
L] o
o

=In-(—u]a’u

a £
So, f.w"al -x'dx= %

[}

3

S o
xa' —xldv = =

Therefore, the definite integral is

[ —




