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#420304
Topic: Fundamental Integrals

Find the integral of j(4e3X +1)dx

Solution
[(@e3*+ 1ax

= 4 3ax + [1ax
e3x

_4(?)+x+c

4
= §e3x*'X*'C

#420641
Topic: Fundamental Integrals

Find the integral of jsecx(sechr tanx)dx

Solution

Isecx(secx+ tanx)dx

= [(sec2x+ secxtanx)dx

= IsechdX+ Isecxtanxdx

=tanx+secx+ C

#420643
Topic: Fundamental Integrals

sec2X

Find the integral of
I COsechdX

Solution

sech

I C05ec2X ax
1

2
cos” X

= I 1 odx
sin? x
sin?x

= Icoszxdx

= [tan2xdx

= [(secx—Nax
= [secZxdx - [1dx

=tanx-x+ C

#420644
Topic: Fundamental Integrals
2 - 3sinx

2, dx

Find the integral of I
cos“X

Solution
2 - 3sinx
/ cos?x X
2 3sinx

= j( cos?x ~ cos?x

dx

= [ 25ec?xdx - 3 tanxsecxax

= 2tanx - 3secx+ C
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#420653
Topic: Integration by Substitution
2x
Integrate the function
2
Solution
2x
Jiv@ax
Put 1+ 42 = t = 2xdx = dt
2x 1
= [T 2adx=[Gat
=logltl + C

=log(1+ 2+ C

#420654
Topic: Integration by Substitution

2
Integrate the function (Iog_x)
X

Solution

(logx)?
x ax

Put _ 1— _
loglxl =t= ydx=dt
(logl x1)2
I X dx=It2dt

A

:§+C
(log 1 x1)2

_T+C

#420655
Topic: Integration by Substitution

Integrate the function ———
x+ xlogx

Solution

1
.[x+ xlogx
1
= Ix(1 +logx)

Put !

1+logx=t= ydx=dt
1 1
= Ix(1+log>odxzjtdt

=logltl + C=logl1+logxl +C

#420656
Topic: Integration by Substitution

Integrate the function sinxsin(cosx)

Solution

Isinx- sin(cosx)

Put cosx = t= - sinxdx = dt

= [sinx - sin(cosx)dx = - [sintdt
= —-[-cosf]+C

= cost+ C = cos(cosx) + C
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#420657
Topic: Fundamental Integrals

Integrate the function sin(ax + b)cos(ax + b)

Solution

2sin(ax + b)cos(ax+ b)  sin2(ax+ b)
sin(ax + b)cos(ax + b) = 2 = 2

Put 2(ax+ b) = ¢

= 2adx = dt
sin2(ax + b) 1 sintdt
2 =272

:>J'
1
= gal—cosfl+C
-1
= 45C082(ax+ b)+ C

#420663
Topic: Integration by Substitution

1
Integrate the function =
x-/x

Solution

1 1
X=X T AxVx-1)
PUt (+/x~1) = t

1

= Hyxax=dt

1 2
= xix-n =] 1o
= 2logltl + C=2logl+/x—-11 + C

#421126
Topic: Integration by Substitution

X2

Integrate the function ————
@+ 3)(3)3

Solution
Put2 +3,3 =
~ 9x%dx = dt
x2 1 at

= f(2 £330 gf(t)_3
2

1o

; 9[_2

i lz

= 18(t
-1

=182+ 3)(3)2 +C

+C

+C

#421127
Topic: Integration by Substitution

1

Integrate the function x(Io—gx)'”v x>0, m#1

Solution
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Put jogx = t
) 1
- sdx = dt
1 at
= .[x(logX)de: JU)_W

t—m+1

=(1_m

(|ogx)1—m
a-m *C€

+C

#421130
Topic: Integration by Substitution

X

Integrate the function —
eX

Solution

Put 42 =

« 2xdx = dt

X 1 1
= [oRax=3[ gtat
1

= Eje’tdt
1,6
= E( -11+C
! 2
= - Ee*x +C
-1
B 2eX2 +C
#421131
Topic: Integration by Substitution
tan~'x
Integrate the function
1+ 52

Solution

Putan='x=t
1

Ty 2dx=dt
etan*x

T r 2 ax=Jetdt

= ol+C=gtan x4 C

#421132
Topic: Integration by Substitution

2X -1

Integrate the function
er +1

Solution
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er_1

82X+1

Dividing numerator and denominator by o, we obtain

(e¥-1)

(82X+1) _

X
e

Put oX+ g=x =t

- (eX— e Xdx=dt

e2x_1 - e X
= Ie2x+1dX=Jex+e—xdx
it
=17

=logltl + C=logleX+ e %l +C

#42133
Topic: Integration by Substitution
2X — e*2X
Integrate the function
e2x+ ef2x
Solution
Let g2x+ g=2x=¢
n(2e2X - 207 2Xdx = dt
= 2(e2X- " 2dx = dt
2X — - 2Xx
e e at
:I( o[ 2
11
=2J7a
1
=Slogltl +C

1
= 5|og|92x+ e 2X| +C

#421137
Topic: Integration by Substitution
sin~'x

V2

Integrate the function

Solution

Letgin~x=t
1

T A1-Rax=dt
sin~'x

7 i 2 ax=[tat

#421138
Topic: Fundamental Integrals

2cosx - 3sinx
Integrate the function

6cosx + 4sinx

Solution
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2cosx - 3sinx 2cosx - 3sinx
6cosx + 4sinx =~ 2(3cosx + 2sinx)

Let 3cosx + 2sinx = t

~ (= 3sinx+ 2cosx)dx = dt
2cosx - 3sinx at
6cosx + dsinx 9X = .[ 2t
11
=2 %at
1
=Slogltl +C
1
= plogl2sinx+3cosx| + C

#421139
Topic: Integration by Substitution
1

Integrate the function 5
cos“X(1 - tanx)

Solution

1 sec?x

coszxﬂ - tanx)2 = (1- tanX)2
Let(1-tanx) = ¢
& - secixdx = dt

sec?x —-dt

ﬁJ’(1—tanx)2d)(:Jt_2
= —Jt’zdt

(1-tany + €

#421140
Topic: Integration by Substitution

cosvV/x
Integrate the function

A/ x

Solution

Let 1/)_( =t
1

ZV;dX =dt
cosV/x

- -
_[ Vx Ox= 2fcostdt
=2sint+ C

= 2sin/x+ C

#42141
Topic: Integration by Substitution

Integrate the function +/sin2xcos2x

Solution
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Letsinax =t

~ 2cos2xdx = dt
N T
= [/sin2xcos2xdx = 5 [ V/tdt
3

2

13
=4 2|+ C

s
=342t C

1 3
= g(sin2x)3 +C
#421142
Topic: Integration by Substitution

cosx
Integrate the function ——
~/1+ sinx

Solution
Put1+sinx =t

~ cosxdx = dt
cosx at
= _[ 1+ sinxdx = I t
1

+C

IR e

= 21/_1‘+ C=2+/1+sinx+C

#421143
Topic: Integration by Substitution

Integrate the function  cotxiogsinx

Solution

Put logsinx = ¢

1
= Sinx - cosxdx = dt
~ cotxdx = dt

ES Icosxlogsinxdx = Itdt

l’2

= E +C
1
= 5 (logsinx? + C

#421144
Topic: Integration by Substitution

sinx

Integrate the function
1+ cosx

Solution
Let1+cosx=t

s~ —sinxdx = dt

sinx dt
2 T cosxax=] -7
= -logltl +C

= -logl1+cosxl +C
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#421145

Topic: Integration by Substitution
sinx

Integrate the functon ————

(1+ cosx)?

Solution
Let1+cosx=t

s —sinxdx = dt

sinx dt
:I(1+cosx)2dxz.[‘?
= - J't—2dt

#421146
Topic: Integration by Substitution

Integrate the function
1+ cotx

Solution

Let !
/= .[1 + cotx X
sinx
= J sinx + cosx X
1 2sinx
= ZJ sinx + cosx 9X
1 (sinx+ cosx) + (sinx — cosx)
=2 (sinx + cosx) ax
1 sinx-—cosx

1
= 21106+ 3] Sns coond
1 1 sinx-cosx
=200+ 2f Sinx+ cosx ¥
Put sinx + cosx = t = (cosx - sinX)dx = dt
x 1 —(df

TI=r2) Ty

#421148
Topic: Integration by Substitution

Integrate the function

1-tanx

Solution

Let 1—
1= I1 — tanx X
cosx
= J cosx - sinx9X
2cosx
€ cosx - sinx X
(cosx — sinx) + (cosx + sinx)

1
=2
1
=2 (cosx - sinx) ax
1 l cosx + sinx
= 2[1ax+ 5[ Cosx— sinx X
X 1 cosx+sinx
=2+ 2 Cosx—sinx o
Put cosx - sinx = t = (- sinx - cosxXdx = dt
x 1 —(db

t1=3+2] T
x 1
=35 -3Zlogltl +C
x 1
=5 - 5loglcosx-sinxl + C
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#421149

Topic: Integration by Substitution
Integrate the function Vitanx
Sinxcosx

Solution
~/tanx

1= .[sinxcosxdx
~/tanx x cosx

Let

= Isinxcosx x cosx X
~/tanx
= Itanxcoszxdx
sec?xdx
= I ~/tanx
Put tanx = t = sec2xdx = dt
dat
SRy
=2+/t+ C

= 24/tanx+ C

#421150
Topic: Integration by Substitution

(1+1ogx?
X

Integrate the function

Solution

Put1+logx =t
. 1
k= dt
(1+logx?
T dx=[fadt

1‘3

:§+C

(1+logx®

#421151
Topic: Integration by Substitution
(x+ )(x + logx)?

Integrate the function
X

Solution

1

(x+N(x+logy?  x+1 1
= ( X )(x+ logx?2 =1+ x)(x+ logx)2

X
Put (x + logx) = t
1
(1 + x)dx =dt

1
= _[(1 * ;()(XJr logx)2dx = [ £at

“w

=5 +C

wl=w

(x+logx3+ C

#421152
Topic: Integration by Substitution
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Integrate the function M
1+ 8
Solution
Let 4 =
~ Ayldx = dt
xsin(tan ~"x?) 1 sin(tan™"9

:>_[ 14,8 dx=ZI 1+2 dt

Letian~"t=u
1
"1+ 2dt=du
From (1), we obtain
xosinftan "xhdx
J 1+ 58 = 2 sinudu
1
= 4(-cosu)+C
-1
=g cosltan ")+ C
-1
= 4 cosftan X + C

#421154
Topic: Integration by Substitution

10x° +10%0g godx equals

x10 +10%
A 10*-x0+C
B 10+ x0+ C
C  (10*-xX9'+C

IE' log(10*+ x') + C

Solution
Let 410 + 10X =

« (10x° +10%10g10)dx = dit

10x° +10"10g 10 at
I KO0+qgx  Ox= I "
=logt+ C

= log(10*+ x'°) + C

#421155
Topic: Fundamental Integrals
dx

———— equals
Isiancoszx

A tanx + cotx+ C
tanx - cotx+ C

(o tanxcotx + C

D tanx - cot2x+ C
Solution
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Let ax
et, (———
I= Isinzxcoszx
1
= sin®Xcos2X
sin?x + cos?x
2y dx

dx

sin?xcos
sian coszx

= sin2xcos2x AX * / sin2xcos2x 9X

= Jsecz)(d)(*' _[COsechdX

=tanx - cotx+ C

#421899
Topic: Fundamental Integrals

Find the integrals of the functions  sin3xcos4x

Solution

) 1
Itis known that, gin Acos B = S(sin(A + B) + sin(A - B))
1
* [ sin3xcosaxdx = 5 [(sin(3x + 4x) + sin(3x - 4x))dx
1
5 [ sin7x + sin( - x))dx
1
Ef{sin7x - sinx}dx
1 1
= EJ'sirﬂxdx— Efsinxdx

1 —cos7x 4
=5 7 )-32(-cosx+C

-COS7X  COsx
=T *tT2 *C€

#421900
Topic: Fundamental Integrals

Find the integrals of the functions cos2xcos4xcos6x

Solution

) 1
Itis knownthat, cog acos8 = S{cos(A + B) + cos(A - B}
1
= [ cos2x(cosaxcos6x)dx = Icos2x[5[005(4X+ 6X) + cos(4x - 5X)}]dx

1
= Ef{cos2xcos10x+ cos2xcos( — 2xX)}dx

1
Ej{cos2xcos10x+ c0522>jdx

1+ cos4x

1
%lecos(2X+ 10x) + cos(2x — 10)(1 4 (—2 )]dX

1
= 7 (cos12x + cos8x + 1+ cos4x)dx

1 sin12x  sin8x sindx
=3 12 * 8 *X* 4 |+cC

#421903
Topic: Integration by Substitution

Find the integrals of the functions  gjn3(2x+ 1)

Solution
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Let /= [in3@2x+1)

= [sin3@x+ dx = [sin2(2x+1) - sin(2x + T)dx
= [(1- cos2(2x+ N)sin(2x + ax

Put cos(2x+1) =t

= - 2sin(2x+ 1)dx = dt

-dt
= sin@x+N)dx= "3

2 1=50-Aa

4 P
17

_ cos3(2x+1)
_ —Z{cos(2x+ 1) - 3

—cos@2x+1) cos (2x+1)
= 2 + 6 +C

#421906
Topic: Integration by Substitution

Find the integrals of the functions  gjn3xcos3x

Solution

Let /= [sin3xcos3x - ax

= Jcos3X' sin2

X - sinx - dx
= [ cos3x(1 - cos2Xsinx - dx
Put cosx = t

= -sinxdx = dt

=>1=-[£1- Pat

= - [(#- Pt

cosbx  costx
= 6 ~ 4 *C
#421915

Topic: Fundamental Integrals

Find the integrals of the functions  sinxsin2xsin3x

Solution
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. 1
Itis known that, g Aging = 5{cos(A - B) - cos(A + B)}
1
“ [ sinxsin2xsin3xdx = [[sinx - S{cos(2x - 3X) - cos(2x + 3x)}]dx
1
Ef(sinxcos( — X) — sinxcos5x)dx
1
Ef(sinxcosx - sinxcos5x)dx

1 sin2x 1
= EJ' > dx—EJsinxcosSxdx

1 —cos2x 1 1
= Z[ 2 ]_ EI[ESi”(X+ 5x) + sin(x - 5)(1dx
-cos2x 1
=g - Zf(sin6x+ sin( - 4x))dx
—cos2x 1. —Cosbx cosdx
s e

—cos2x 1 —Cosbx cosdx

=" g -g 3 * 2 |+cC
1_cosbx cosdx

:g 3 - 2 —Cos2x]+c

#421918

Topic: Fundamental Integrals

Find the integrals of the functions  sin4xsin8x

Solution

. 1
Itis known that, sinAsinB = E[COS(A - B) - cos(A+ B)]

1
Isin4xsin8xdx = J[E[COS(“X‘ 8x) — cos(4x + SX)]dx

1

=5 J(cos( - 4x) - cos12x)dx
1

= Ef(cos4x— cos12x)dx

1 sindx  sin12x

=5 4 ~ 12 |+C
#421924
Topic: Fundamental Integrals
1 —
Find the integrals of the functions cosx
1+ cosx
Solution
Py X
2sin“5
1-cosx N2
= X
1+ cosx 2cos2§
X X

=tan?3 = (sec25 - 1)

1- cosx 22
T4 cosxdx = j(sec 2° 1)dx

X

tany
[
= 5 +C
X
=2tany - x+C

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+420641%2C+4... 13/25



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+4206...

#421930
Topic: Fundamental Integrals

Find the integrals of the functions cosx

1+ cosx
Solution
X X

2— L 2=
cos - sin
COosx —2 2

= X
1+ cosx 2c052§

1 X
= 5[1 *tanzz}

cosx 1 2{
* [ 1% cosx 9= 2 (1 “tan Z)dx

1 x
= EJ(1 -sec?y + 1)dx

1 X
= 5[(2 - 59C22)dx
X
tan;

Tox- 1
= > |+c

X
=x-tany; +C

#421941
Topic: Fundamental Integrals

Find the integrals of the functions  gjn%x

Solution

sin4X = siansinzx
1-cos2x 1-cos2x
= 2 2

1

4 (1= cos2x?

1

= 201+ cos?2x - 2cos2x]

1+ cos4x
1+ 2 - 2cos2x]

|
IS

1 1
= 2'1 + 5 + 5cosdx— 2c052x]

-

1

3
[5 + S cosdx- 2c052x]

131
» { sindxax = ZJ’[E + 5 cosdx - 2cost]dX

1.3 1 SIN4x  2sin2x

- [3x+5( 4 |-—7 J+c

|
IS

sindx
= —[3x+ 2 - 25in2x] +C

©| =

w

x 1 1

=g — 4Sin2x+ 35sindx+ C

#421949
Topic: Fundamental Integrals
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Find the integrals of the functions  og%2x

Solution

cos*2x = (cos?2x?

1+ cosdx 5
2

I
PE—

1
= 21+ cos?4x + 2cos4x]
1+ cos8x
[1 + 2 + 2cos4x]

1  cos8x
[1 to+ T o+ 2cos4x]

1 3 cos8x cos4x
Icos42x:ZI[2+ 8 * 2 )dx

3 sin8x  sindx
%" 64 t 8 €

#421961
Topic: Fundamental Integrals

Find the integrals of the function

COSx — cosa

Solution

2x+2a  2x-2a
€0S2X~ OS2 -2sin~ 5 sin™ 5
x-a

cosx—cosa ra
—-2sin™, sin™,

sin(x + a)sin(x — a)

x+a,

- sm(T)sm(%’)
AT

x+a

= sin(T)sin(T)
x+a x-a
:4cos( 2 )cos( 2 )
xta x-a xX-a x-a

= 2[cos(x) + cosd]

= 2cosx + 2cosa

Ccos2x - cos2a

cosx— cosq 9X= I2cosx+ 2cosa

= 2[sinx + xcosa] + C

Ccos2x - cos2a

,[+ cosC-cosD =

#421964
Topic: Integration by Substitution
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X . . cosx — sinx
Find the integrals of the function ————
1+ sin2x
Solution
cosx - sinx cosx — sinx

1+5sin2x = (sin2x+ cos2X) + 2sinxcosx
cosx — sinx

= (sinx + cosx)?

Put sinx + cosx = t

~ (cosx — sinx)dx = dt

cosx — sinx CosX — sinx
= [ Tvsinax ox=J (sinx + cosx)2 dx
dt
“J =
1 -1

=1 O Srcom *C

#421966
Topic: Integration by Substitution

Find the integrals of the function 3n32xsec2x

Solution

tan32xsec2x = tanZ2xtan2xsec2x
= (sec22x - tan2xsec2x
= sec?2x - tan2xsec2x - tan2xsec2x

« [tan32xsec2xdx = [ sec?2xtan2xsec2xdx - [tan2xsec2xdx

sec2x
= [sec?2xtan2xsec2xdx- 5 +C

Letsec2x =t

« 2sec2xtan2xdx = dt

. 1 sec2x
- Jtan32xsec2xdx: Efrzdt— 5 +C
£ sec2x

=53 +C

(sec2%®  sec2x

- - +cC
#421973

Topic: Integration by Substitution

Find the integrals of the functions  {5n%x

Solution
tan4X= taan‘ taan
= (sec®x~ Ntan?x = sec®xtanx ~ tanx
= sec?xtan?x ~ (sec?x~ 1)
= secxtan®x — sec?x +1
jtan“xdx = Iseczxtanzxdx— Iseczxdx+ _[1 - dx
= J-sec2Xtan2XdX —tanx+ x+ Cweeel)
Consider [ sac2xtan2xdx
Let tanx = t = sec2xdx = dt

- ﬁ tanaX
Jsec2xtan2xax = [2at=3 = "3
From equation (1), we obtain

1
Itanaxdx = Jtan®x-tanx+ x+ C

#421975
Topic: Fundamental Integrals
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Find the integrals of the functions M
siancoszx
Solution
sin®x + cosx sin®x cos®x
siancoszx - sinzcoszX * siancoszX
sinx cosx
= cos?x * sin?x
= tanxsecx + cotxcosecx
sin3x + cos®x
" ainZxcos2x dx = J (tanxsecx + cotxcosecxjdx

= secx - cosecx+ C

#421979
Topic: Fundamental Integrals

cos2x + 2sin2x

coszX

Find the integral of the function

Solution

cos2x + 2sin2x

cos2X

cos2x + (1 - cos2x)

= cos?x
1
2

= cos?x T secX

cos2x + 2sin?x

- f cos2x dx = Jseczxdx =tanx+ C

#421982
Topic: Integration by Substitution

Find the integral of the function
Sianos3

X
Solution

1 sin?x+ cos?x

3 3

sinxcos3x = sinxcos3x
sinx 1

= cos3x * sinxcosx

1

COSZ X

2X+ sin xcos x

COS2 X

=tanxsec

sech
= tanxsec®X+ tanx
1 sec?x
o 7 _ 2 —
ISlanos3XdX = Itanxsec xdx+f tanx ax

Lettanx = t = sec?xdx = dt
1 1
o Z
Isinxcos3xdx‘ Jrat+ | ¢t

£ 1
=2

+logltl + C= Stan?x+logltanx| + C

#421991
Topic: Integration by Substitution
cos2x

Find the integral of the function ——
(cosx + sinx?

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+420641%2C+4... 17/25
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Solution

cos2x cos2x cos2x

(cosx +sinx? = cos?x+ sin?x+ 2sinxcosx = 1+ sin2x
cos2x cos2x

I(cosx+ sinx)? ax = jmdx

Let1+sin2x = t = 2cos2xdx = dt
COS2x 1 1

J(cosx+ sinx2 ox = 2[ ot

logltl + C

logl1+sin2x| + C

SN2 N =

= Slogl(sinx + cosx?| + C

=loglsinx+ cosx| + C

#422018
Topic: Integration by Substitution

Find the integral of the function gj, ~'(cosx)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+420641%2C+4... 18/25



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+4206...

Let cosx =t
Then, sinx = 4/1- £

= (- sinx)dx = dt

—-dt
5> . —
ax = sinx
—-dt
= dx= 1/1*t2

—-dt

fsin ~Y(cosx)dx = J’Smu( ,\/ﬁ)

sin~t
= -Jr-2dt
Letsin’1t: u

1
Z | 1-pdt=du

Isin ~Y(cosx)dx = _[4du

LIZ

= - ?+C
~(sin")?
_ > +C
) M ()

It is known that,
m
sin"'x+cosTx=735
; m LK

~ sin”'(cosx) = 5 ~cos cosx = |5

Substituting in equation (1), we obtain

m

I fx]z

Isin’1(cosx)d)(: > +C
= 2(2+X2_"X)+c
X
=-g- 5 *tym+C
o X U
=2-2+ 8
mx o X
7272+C1
#422390

Topic: Fundamental Integrals

1
Find the integral of the function
cos(x — g)cos(x — b)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+420641%2C+4...
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1 1 sin(a - b)
.

cos(x - a)cos(x— b) = sin(a- b)\-COS(X‘ a)cos(x — b)

1 sin[(x— b) - (x— a)]

sin(a - b)[COS(X - a)cos(x - b)

1 [sin(x — b)cos(x — &) — cos(x — b)sin(x — a)]

sin(a — b) cos(x — a)cos(x — b)
1
= sin(a- b) [tan(x — b) — tan(x — a)]
1 1
= Icos(x— a)cos(x - b) X = sin(a - b)I[ta”(X‘ b) - tan(x - a)]dx
1

= sin(a - b)[_ loglcos(x - b)| +loglcos(x - a)l]

1 cos(x— a)
= m[logkos(xf b) |] +C

#422392
Topic: Fundamental Integrals
sin?x = cos?x

sin2XcoszX ax

tanx + cotx+ C

B tanx + cosecx + C

is equal to

(o —tanx + cotx+ C

D tanx + secx+ C

Solution

sin®x -~ cos?x sin®x cos?x
2

- 5 5 = .2 2, = .2
| ein2xcos2x 9x= ]| sin?xcos?x ™ sin®xcos?x|ax

= I(seczx‘ cosec?Xdx

= tanx+ cotx+ C

#422396
Topic: Integration by Substitution

1+

.[ > d equals
cos(e*x) X

A -cotlex) + C

tan(xe®) + C

[of tan(e®) + C

D cotle’) + C

Solution
eX1+X)

Icosz(exx) ax
Let Xx =t = (¥ x+ ¥+ )dx = dt

= Xx+ N)dx = dt

ey _dt

) J'cos2(ex)<) ax=] cos?t

= [sec2tdt=tant+ C = tan(e* - x) + C

Hence, the correct Answer is B.

#422401
Topic: Integration by Substitution
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2
Integrate the function

X +1
Solution
Let ,3 =
~ 3x%dx = dt
352 dt
= [ saax=l2
=tan t+ C

=tan (x%)+ C

#423065
Topic: Integration using Partial Fractions

3x+5
Integrate the rational function

=P xH1

Solution
3x+5 3x+5
X=X = x 1T (=) x+1)
3x+5 A B c

t(x—1)2(x+1) Fx-nt -2t (x+)
= 3x+5 = Alx— )(x+ 1)+ Bx+ 1) + Qx - 1)2
= 3x+5= A2 1)+ Bx+ 1)+ Cx2+ 1= 2x) eoveees ()
Substituting x = 1 in equation (1), we obtain
B=4
Equating the coefficients of 4,2 and x, we obtain
A+C=0
B-2C=3

On solving, we obtain

1 1
—and -
= 2 C: 5
3x+5 -1 4 1
T n2x+ ) T 2(x-1) T (x- 12 T 2(x+)
3x+5

11 1 1 1
:".[(x—1)2(x+1)dx: *2Jx—1dX+4J(x—1)2dX+2 (x+ 10X
1 -1 1
—5|og|x—1|+4(x—1)+5|og|x+1|+c

1 x* 4
§|og|x—1 - *C

#423847
Topic: Integration by Substitution

IXZ X dx equals

1
E 367+ C

1
B —+C
€
(o lex3+c
2
D e'X2+C
Solution
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Let/= Ixzexsd)(

Put 3 = t = 3%dx = dt

1
= 1=3[eldt

#424638
Topic: Definite Integrals

Evaluate the definite integral ‘[171(x+ Ndx

Solution
1
Let /= ‘[71(x+ Ndx

2
X

N _
Jix+Ndx= 5 +x=Ax

By second fundamental theorem of calculus, we obtain

I=RAN-R-1)

1 1 1 1
oy
#424639

Topic: Definite Integrals

N 1
Evaluate the definite integral Iz;dx

Solution

Let 3’I

et, (3-
/= jz ax

1
= I;dx:log\xl = Ax)

By second fundamental theorem of calculus, we obtain
/= A3)- A2)

3
=logl3l -logl2l =IogE

#424640
Topic: Definite Integrals

Evaluate the definite integral J'12(4X3 - 5x2 + 6x+ 9)dx

Solution
[24x3 - 5,2 + 6x+ 9)aix
= 4[%,3ax - 5[%xPdx + 6[*xdx+9[1d
- J1X X L X J1XX J1 X
X42 X32 X22
=4 4| -5 3| +6| 2 +9[x]12
1 1 1

X32

{4

5
=(16-1)-3(8-N+3@4-10+92-1
35 35 64
=15- "3 +9+9=33-"3 =3
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#425559
Topic: Integration by Substitution

1
X204+ 1)%

Integrate the function

Solution

1

3
U+

Multiplying and dividing by ,-3, we obtain

x3 X3t 1)773
x2~x’3(x4+1)§ T 2x3
(>(4‘f1)773
= XS'(X)"E,

1 x4 3

1 1,
— —\"z
:X5(1+X4)
1 4 1 dt
Let — — — -
QL= —Xst:dtz Xsdx= 4

1 1, 1
ey o Ix_5(1 A

* dx

1

= - 0+ y3at

i
(1+13
= - 4 +C
'
1+ 4\
]
= - T +
4 3z c
T
= - (1 + o4 ‘rc
#425574
Topic: Fundamental Integrals
Integrate the function s
sin(x - a)
Solution
Lletx-—a=t= dx=dt
sinx sin(t- a)

= _
.[sin(x— a)ax = | Teint_ ot
sinfcosa + costsina

= I sint at

= I(cosa + cottsina)dt

= tcosa + sinalog Isint| + Cy

= (x - a)cosa + sinalogIsin(x - a)| + C;

= xcosa + sinaloglsin(x - a)| — acosa+ C

= sinaloglsin(x - &)l + xcosa+ C
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#425579
Topic: Fundamental Integrals

sin®x— cos®x

Integrate the function
1- 2sin?xcos2x

Solution
sin®x = cos®x (sin*x + cos*X)(sin*x — cos*x)
1- 2sin?xcos?x = sin®x+ cos?X ~ sin?XcosX ~ sin?Xcos X

4x+ cos*X(sin?x + cos?M(sin?x ~ cos2X)

2

(sin

= (sin?x -~ sin®xcos2X) + (cosx ~ sin?Xcos2X)
(sin*x + cos*¥(sin*x = cos?¥)
= sin?x(1 - cos2X) + cos2X(1 - sinX)

\displaystyle =\frac {-(\sin"4x+\cos”4x)(\cos"2x-\sin"2x)}{(\sin"4x+\cos"4x)}=-\cos 2x

\displaystyle \therefore \int \frac {\sin"8x-\cos"8x}{1-2 \sin"2x \cos"2x}dx=\int -\cos 2 x dx=-\frac {\sin 2x}{2}+C

#425580
Topic: Fundamental Integrals

Integrate the function \cfrac {1}{\cos(x+a)\cos (x+b)}

Solution

\displaystyle \frac {T}{\cos(x+a)\cos (x+b)}

Multiplying and dividing by \sin(a-b), we obtain

\displaystyle\frac {1)}{\sin(a-b))\left [\frac {\sin(a-b)}{\cos (x+a)\cos (x+b)\right ]

\displaystyle=\frac {1}{\sin(a-b)\left [\frac {\sin[(x+a)-(x+b)]}{\cos(x+a)\cos(x+b)\right ]

\displaystyle=\frac {1}{\sin(a-b)\left [\frac {\sin(x+a)\cdot \cos(x+b)-\cos(x+a)\sin(x+b)}\cos(x+a)\cos (x+b)}\right ]
\displaystyle=\frac {1}{\sin(a-b)\left [\frac {\sin(x+a)}{\cos(x+a)}-\frac {\sin(x+b)}\cos (x+b)N\right ]
\displaystyle=\frac {1}{\sin(a-b)\left [\tan(x+a)-\tan(x+b)\right ]

\displaystyle\therefore \int \frac {1}{\cos(x+a)\cos (x+b)}dx=\frac {1}{\sin(a-b)\int [\tan(x+a)-\tan (x+b)]dx
\displaystyle=\frac {1}{\sin(a-b)}-\logl\cos(x+a)l+\logl\cos(x+b)I+C

\displaystyle=\frac {1{\sin(a-b)Nlog \left \frac {\cos(x+b)}\cos(x+a)\right [+C

#425584
Topic: Integration by Substitution

Integrate the function: \cos"3xe"(\log\sin\ x}

Solution

\cos"3xe\log\sin\ x}=\cos”3 x \times \sin x

Let \cos x=t\Rightarrow -\sin x dx=dt

\Rightarrow\displaystyle \int \cos"3x e”{\log\sin\ x}dx=\int \cos"3 x \sin x dx

\displaystyle =-\int t*3\cdot dt =-\frac {t"4}{4}+C=-\frac {\cos"4x}{4}+C

#425585
Topic: Integration by Substitution

Integrate the function: e”(3 \log x}(x"4+1)"{-1}

Solution

\displaystyle e"{3\log\ x}(x"4+1)"{-1}=e"\log x"3}(x 4+1)"{-1}=\frac {x"3}(x"4+1)}
Let x*4+1=t\Rightarrow 4x"3dx=dt

\Rightarrow\displaystyle \int e*{3\log\ x}(x*4+1)"{-1}dx=\int \frac {x 3} (x"4+1)}dx
\displaystyle =\frac {1)}{40\int \frac {dt}{t}=\frac {1}{4Noglt+C

\displaystyle =\frac {1)}{4\logIx"4+1+C=\frac {1}{4\log(x"4+1)+C

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423065%2C+420641%2C+4...
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#425586
Topic: Integration by Substitution

Integrate the function  f'(ax+b)[f(ax+b)I*n

Solution

f'(ax+b)[flax+b)]*n

Let f(ax+b)=t\Rightarrow af'(ax+b)dx=dt

\displaystyle \therefore \int f'(ax+b)[f(ax+b)]*ndx=\frac {1}{aj\int t"ndt
\displaystyle =\frac {1)}{a)eft [\frac {t"{n+1}}{n+1}\right ]

\displaystyle =\frac {1)}{a(n+1)}(f(ax+b))"(n+1}+C

#425587
Topic: Integration by Substitution

Integrate the function \cfrac (1){\sqrt {\sin”3x \sin (x+\alpha)}}

Solution

\displaystyle \frac {T}{\sqrt {\sin"3x \sin (x+\alpha)}}=\frac {1}{\sqrt {\sin*3x(\sin x \cos \alpha +\cos x \sin \alpha)}}
\displaystyle=\frac {1}{\sqrt {\sin"4 x \cos \alpha+\sin*2 x \cos x \sin \alpha}}

\displaystyle=\frac {1}{\sin"2x\sqrt {\cos\alpha +\cot x \sin \alpha}}

\displaystyle=\frac {co\sec”2x}{\sqrt {\cos\alpha+\cot x \sin \alpha}}

Let \cos\alpha+\cot x sin \alpha=t\Rightarrow -co\sec”"2x \sin\alpha dx=dt

\therefore\displaystyle \int \frac {1}{\sin*3x \sin(x+\alpha)}dx=\int \frac {co\sec"2x}{\sqrt {\cos \alpha+\cot x \sin \alpha}}dx
\displaystyle=\frac {-1}{\sin\alphaj\int \frac {dt}{\sqrt t}

\displaystyle=\frac {-1}{\sin\alpha}[2\sqrt t]+C

\displaystyle=\frac {-1}{\sin\alpha}[2\sqrt {\cos \alpha+\cos x \sin \alpha}]+C

\displaystyle=\frac {-2)}{\sin\alphaj\sqrt {\cos \alpha+\frac {\cos x \sin \alpha}{\sin x}}+C

\displaystyle=\frac {-2)}{\sin\alphaj\sqrt {\frac {\sin x \cos\alpha+\cos x \sin\alpha}\sin x}}+C

\displaystyle=\frac {-2){sin\alphal\sqrt {\frac {\sin (xH\alpha)}\sin x}}+C

#425679
Topic: Integration by Substitution

\displaystyle \int \frac {\cos 2x}{(\sin x+\cos x)"2}dx is equal to

A \dfrac {-1){(\sin x+\cos x)}+C

\log N\sin x+\cos xI+C

C \log N\sin x-\cos x+C

D \dfrac {1}{(\sin x+\cos x)"2}

Solution

Let \displaystyle I=\int \frac {\cos 2x}{(\sin x+\cos x)"2}dx
I=\displaystyle \int \frac {\cos"2x-\sin"2x}{(\cos x+\sin x)"2}dx
\displaystyle =\int \frac {(\cos x+\sin x)(\cos x-\sin x)}{(\cos x+\sin x)"2}dx
\displaystyle =\int \frac {\cos x- \sin x}{\cos+\sin x}dx

Let \cos x+\sin x=t\Rightarrow (\cos x-\sin x)dx=dt

\displaystyle \therefore I=\int \frac {dt}{t}=\logltl+C

=\logl\cos x+\sin xI+C

Hence, the correct Answer is B.
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#420660
Topic: Integration by Substitution

Integrate the function x+/x+ 2

Solution

Put (x+2) =t

= dx=dt

= [xV/x+2dx = [(t- 21t

3 1
- j(ﬁ 25
= IT; - 2It%dt
t;

3
-22|+C

dt

via| e

4

5 3
273¢2%C
1

2
=5
z 5 — 3
S5(x+2)3-3(x+2)3+C

#420687
Topic: Integration by Substitution

X
Integrate the function

Vx+a:X>0

Solution

letx+4=t= dx=dt
X (t-4)
T yxradx=] i dt
4

:j(ﬂ/;* E dt

Nlw | e

Z 3 1
3(1‘)7 - 8(1‘)? +C
2 1 1
=3t 42-83+C
2 1
=32(-12)+C
2 1
=3 +4z(x+4-12)+ C
2
=3Vx+4x-8)+C

#421125
Topic: Integration by Substitution

1
Integrate the function (x3 - 1)3)(5

Solution
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Put ,3-1=1¢
~ 3x%dx = dt
1 1
= [0 - 3xax= [(3 -3¢ - xPax
.o
=Ja+n3
(TS
= gj(ﬁ t3) gt
7

4
[ERE

-7, =%
:5[7t3+4t3 +C

1 ;1 .
=763+ 503 -5+ C

#421129
Topic: Integration by Substitution

Integrate the function g2x+3

Solution
Putox+3=1¢

~ 2dx = dt
1
= @2X*3¢x = Ejetdl‘

=5e(2+3) 1 C

#421134
Topic: Integration by Substitution

Integrate the function qn2(2x - 3)

Solution
tan2(2x - 3) = sec?(2x-3) -1
Letox-3=1¢

& 2dx = dt

= [tan(2x - 3)ax = [[(sec2(2x - 3)) - 1ldx
1

= 2[(sec?fat - [1ax
1

= Ejsecztdt— _[1dX

tant-x+ C

=2
1
2

tan2x-3)-x+ C

#421135
Topic: Integration by Substitution

Integrate the function gec2(7 - 4x)

Solution
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Let7-4x=1t

. - ddx=dt

) -1

“ [sec7 - 4xydx = 7 [ sectat
-1

=74 (tanf + C
-1

=tan(7-4x+C

#421898
Topic: Integration by Substitution

Find the integrals of the functions  gjn2(2x + 5)

Solution
1-cos2(2x+5) 1-cos(4x+10)
sin?(2x+5) = 2 = 2
1- cos(4x+10)
= [sin2@x+8)dx=[ T 5 ax

1 1

= 5 [1ax- 5[ cos(ax+10)dx
1 1 sin(4x+10)

= 3% 5( 4 )+c

11
= Jx- gsin(dx+10)+ C

#422459
Topic: Special Integrals (Irrational Functions)

1

Integrate the function

EVARS 452

Solution

Let2x=t= 2dx=dt
1 dat

1
P tralda=2 g

1

1 - e 5
= Jlloglt++/2+ 1]+ C e 2 dt=loglxt /X + &

1 -
= Jlogl2x+ /42 +1] +C

#422469
Topic: Special Integrals (Irrational Functions)

1
Integrate the function

VR-x7+1
Solution
let2-x=t= -dx=adt
1 1
Tl ye-nFeiax= <[ ygeaa
1 —_—
[ /@ + a2 dt=10glx+ /52 + a2

= —loglt+/P+1+C

= —logl2-x++/2-x2+1+C
1

= log 2-X+4/2-4x+5], ¢
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#422473
Topic: Special Integrals (Irrational Functions)

1
/9 - 2552

Integrate the function

Solution
Letsx=1¢

« Bdx = dt
1 1 1
= [ Jo-2520x=5] \Jo- 2t

1 !
= Esin’1(3)+ c

1 5x
= Esin”( 3 )+ c
#422507
Topic: Special Integrals (Irrational Functions)
2
X
Integrate the function —
/X8 + a8
Solution
Let 3 =¢
= 3x2dx = dt
X2 dt

L
“J’—\/x6+aedX: 3J V£ +(a%?

1 -
=3loglt+~/#+a%1+C

1

3

=3Zloglx3+/x®+a% +C

#422515
Topic: Special Integrals (Irrational Functions)

2

sec”X

Integrate the function ————
~/tan?x+4

Solution

Lettanx =t

. 2 -
~ogectxdx = dt
sec?x dat

ﬁI—\/taan‘*"ldX:I*\/l‘z"'22
=loglt++/+41 +C

= logltanx + A/tan?x+ 4| + C

#422524
Topic: Special Integrals (Irrational Functions)

1

Integrate the function -
A/ X%+ 2x+2

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42... 4/30
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1 1
Ve Ve
Letx+1=1¢
~odx = dt
1 1
> [ @ vaxr2ax=] gt

=loglt++/2+11+C
=logl(x+ ) ++/(x+)2+1 +C

=logl(x+ )+ V/x2+2x+2| + C

#422530
Topic: Special Integrals (Irrational Functions)

1

Integrate the function —
A/9x% +6x+5

Solution
1 1
I9x2 rex+50x=] A/Bx+1)2+(2)20x
Llet@x+1)=1t
~ 3dx = dt
1 1 1
> [@xrn2+@2ax=3] ge 20t

1.1 t

= §[Etan’1(2)]+ c
1 3x+1

= Etan”( 2 )+ c

#422542
Topic: Special Integrals (Irrational Functions)

1
Integrate the function

A/7- 6x- x°

Solution
7-6x-x2=7-(x2+6x+9-9)=7-(x2+6x+9-9)

=16 - (x® +6x+9) =16 - (x+3)2 = (42 - (x + 3)2
1 1

T T-ex- 2= (a7 - (x+ 32 0%

Lletx+3=t= dx=dt
1 1

TSy iyPax= -2
!
- sm*(4) +C

x+3
:smﬂ( 2 )+c

#422554
Topic: Special Integrals (Irrational Functions)

1
Integrate the function

Vix=1x-2)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42... 5/30
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9 9
(X—1)(x—2):X2—3x+2:X2—3X+Z—Z+2

A

.~.jmax:j ,\/(xfz)z_(%)zdx

3

Let -
X=, =t=>dx=dt

A A
t'\/tZ, 1_

3
= log ‘(X_ 5)+ /P -3x+2

=log

+C

#422568

Topic: Special Integrals (Irrational Functions)
1

Integrate the function T 5

/8 +3x-x

Solution
9 9

8+3X—x2=8—( “3x+g Z)

1

=>J',\/‘” ( 2 ox = jo\/( ) - pot

V4

=sin’| 2[+C

=sin| 2 [+C

2x-3
:sin’1( V& )+ c

#422581
Topic: Special Integrals (Irrational Functions)

1
Integrate the function

V(x- a)(x- b)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42...
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(a+h? (a+h?
(x-ax-b=x2-(a+tbx+tab=,2-(atbx+ 4 - 4 +ab

a+b (a,b)z

:[xf( 2 )]2, -

a+b
Letx—( 2 )=t=> dx = dt

1

“VH e Iz

2 _
= log t+ t

a+b

:log[x-( 2 Bu/(xfa)(x—b)

+C

#423015
Topic: Special Integrals (Irrational Functions)

dx

equals
fvgx—4xz
A 1 9x-8
§sin_1( g |*+C
55in’1( 9 |+C

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42... 7/30
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ax
J',\/9X74X2

1

= ,\/74(X2—%><)dx
ﬁ
:I-4(x272x+af:)dx

1

14 6[( )(nd

2l w/()()d

ol ©

X—

5 ¥ y
s |ic '~'_[—\/az—y2:sin1g+5)

1]
-
i
=]
—_—

#423061
Topic: Integration using Partial Fractions

X
Integrate the rational function

x-1)’x+2)

Solution

X A B Cc

tet (x=12x+2) = (x=10) * (x=1)2 * (x+2)

= x= Ax=1)(x+2)+ Bx+2)+ Qx~ 12
1

Substituting x = 1, we obtain -
B=4

Equating the coefficients of ,2 and constant term, we obtain

A+C=0

2A+2B+C=0

On solving, we obtain

2 -2
— and —
9 C=y
. x 2 _v 2
T -1)2x+2) T 9(x-1) T 3(x-12 T 9(x+2)
X 2 1 i o2 1
.[(X—1)2(x+ 2)dx= 9J(x—1)dX+ 3.[(x—1)2dx— 9J(x+ 2)ax
2 1, 12

=gloglx-11+3 xf1)f§Iog\x+2l +C

x-1 1
X+2|‘3(x—1)+c

2
= glog

#423213
Topic: Integration using Partial Fractions

3x-1
Integrate the rational function

(x+2)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42...
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3x-1 A B
(x+2)2 = (x+2) + (x+2)2

Let

=2>3x-1=Ax+2)+B
Equating the coefficient of x and constant term, we obtain

A=3,2A+B=-1=>B= -7

3x-1 3 7
T x+2)2 7 (x+2) T (x+2)2
3x-1 1 X

= 2)2dx= 3 v 2= 7f (x+ 2)2dx
-1
=3loglx+ 2| —7((x+2))+ C

7

=3loglx+2l +(X+2)+C

#423277
Topic: Integration by Parts

Integrate the function  xsinx

Solution

Ixsinxdx

Using by parts,

= xJ sinxax - J[(Fix)fsinijdx

:x(fcosx)fﬂ'(fcosx)dx

= - xcosx+sinx+ C

#423279
Topic: Integration by Parts

Integrate the function  xsin3x

Solution

Let /= stin3xdx

Using by parts,

1= x| sin3xax - J[(%X)jsmxd)j

—-cos3x —-Ccos3x
=x( 3 )—j1-( 3 )dx
-xcos3x 1
=73 +3Jcos3xax

-xcos3x 1
= 3 + gsin3x+ C

#423280

Topic: Integration by Parts
Integrate the function 3¢

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+42... 9/30
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Let /= Ixzexdx

Taking 42 as first function and g* as second function and integrating using by parts, we obtain

d
1= 2 e¥ax - J{(E(Xz) i exdﬁdx

= X2ex_ IZX' eXdX

= 2~ 2[)(- J e¥ax- j[(d_cj(x) : Iexobjdx]

= x2e* - 2xeX - [ e¥ad
= x2eX - 2xe* - ]
= XZex_2Xex+ 26X+ C

=2 -2x+2)+ C

#423281
Topic: Integration by Parts

Integrate the function  xlogx

Solution

Let /= [ logxdx

Taking logx as first function and x as second function and using integrating by parts, we obtain

1= logx] xax - J[(g("’gx) Il dedx

X2 1 X2
=logx- 5 - [ %+ 5 ax
xPlogx  x
=73 JZax
xPlogx 2
= 2 ~4*C
#423282

Topic: Integration by Parts

Integrate the function xlog2x

Solution

Let/= Ixiog2xdx

Taking log2x as first function and x as second function and integrating by parts, we obtain

d
/= IogZxdex— J[( XmngX)IXd)jdx

X2 2 X
=log2x- 5 —I; <o dt
x2log2x X
= 2 -Joax
x2log2x X2
= 2 4 +C
#423283

Topic: Integration by Parts

Integrate the function  y2jogx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4...
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Let /= [ x2logxdx

Taking logx as first function and 42 as second function and integrating by parts, we obtain

d
1= logx| x2dx = I[( XmOgX)Jx2d)jdx

L8
= Iog)13)—I;- 3dx
X3Iogx X2
=73 [3x
xlogx X3
=73 -9+C
#423284

Topic: Integration by Parts

Integrate the function  xgjn ~1x

Solution
Let/= IXsin ~Ixdx

Taking gjny ~'x as first function and x as second function and integrating by parts, we obtain

d
2
/:sin’1xfxdx—f[(d)<s’” XIXd)]dx

1

L B
:sin”'{z)‘J'W/W‘?dX

N

XsinTx 1 X

=72 +2f -2

2. -1 - 1
xX“sin X

1 ,p,——
= 2 +5{’\/1_X2’\/1_X ax

1

2. -1 JR—
:XSIS X+%{V1_X2"ﬁdx

1

2001 J— -
x“sin”'x 1 —
- : 5{W1_X2"*‘W1X2dT

2

2. -1 1
xX‘sin”'x 1. X —

=7 +E{E'\/1_X2+Esin'1x—sin‘1>j+c
BsinTx ox 1 1

=T 3 +7V/1"X+Zsin"x- 2sin "X+ C

1 X —
=222 - Nsin"x+ 74/1- 2+ C

#423286
Topic: Integration by Parts

Integrate the function  xjgn ~'x

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 11/30
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Let /= [ xtan ~'xax

Taking tan ~'x as first function and x as second function and integrating by parts, we obtain

d
— o -1
1= tan~"x xdx - J{( dxtan X)IXd)jdx

L B

=tan’1*{2)‘f1+x2 cpdx
Xtan "% 1 X

=" 2 -2fie2u

241
tan™x 1 X !

=" 2 —5[(1+f7ﬁ)dx

#423322
Topic: Integration by Parts

Integrate the function xcog~'x

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 12/30
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Let/= _[xcos’1xdx

Applying integration by parts, by taking cog~1x as first function and x as second function

d
/= cos’1xfxdx— J‘[(E(COSAXBIXdXJ’ dx

2 -1 X2

X
=cos Xy —j VRN 5 dx

_2_
_xPcosTx 1 1-x--1

2 2l e

-1

2c0c-1
Xx“Cos™'x 1 _
— _2 -2
= 2 2{V1 X *(“/1 X dx

-1
x?cos™x 1

> ijq/def %_[(‘\/ﬁ dx

201
_X"Cos x 1 1 )

- > -2h-3%cosIx""
where, [, = JV1 - x%dx

Applying integration by parts

- d
= h= /15 [1dx- [ /1= X% 1dx

—-dx

= h= XVWA[I'\/WUXJFI,\ﬂ_

= h=x/1- X —{’1 + COs’“ﬂ

= 20 = xa/1- x* - cos~x
X 1
/:E'\/1’X2— Scos™x

Substituting in (1), we obtain
xcosx 1 x —— 1 1
=75 -3 2’\/1’)(2— 2605’1)()_ 5 cos™x

R x
T T4 cos’1x—zf\/1—x2+c

#423331
Topic: Integration by Parts

Integrate the function  (gjn ~1x2

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 13/30
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Let /= J(sin 12 - 1dx

Taking (sin *1)()2 as first function and 1 as second function and integrating by parts, we obtain

d
1= (sin ™2/ 1dx - {E(Sin”)()z L ']dx

2sin " x
=(sin 92 - x- VT2 - xdx
-2x

V2

= x(sin~1%2 + fsin ~x- adx

-2

d -2x
X Zsin W =
= Xsin"9? + [5‘” 12 dx‘{(d X)I Vi dex

- 1

= X(Sin71X)2 + 2’\/1 _Xzsin%X—szX

= Xsin~1%2 + 24/1~ x%sin~1x - 2x+ C

#423335
Topic: Integration by Parts

1

Xcos ™~ 'X
Integrate the function
i
Solution
xcos ~'x
Let —
1= ;-2 ax

-1 -2x
=37 /1= x? " cosxax

-2x ] —2x d -2x
- e ~cos”!
D cos™ X ~ 2
Taking ¢os ~1x as first function and (VW) as second function and integrating by parts, we obtain /= ;[cosb(f V- W2 adx- {(dx )J A/1-x dex]

-1
- ;[cos1x' 2’\/W‘J' —\/m : 2'\/de]
- ;[2W/mcos'1X+I2d)(]
- _;1[2'\/wcos’1X+ 2)(] v e

= *[’\/1_X2005_1X+X]+C

#423338
Topic: Integration by Parts

Integrate the function  xgec2x

Solution
Let /= IXseczde

Taking x as first function and g¢2x as second function and integrating by parts, we obtain
d

/= xj sec2xdx - J'[dX)jJ’sechdidx

= xtanx — I‘I - tanxdx

= xtanx + loglcosx| + C

#423343
Topic: Integration by Parts

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 14/30
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Integrate the function 5~ Tx

Solution
Let /= [1- tan~"xax

Taking {gqn ~1 as first function and 1 as second function and integrating by parts, we obtain
d
|
/= tan ‘1xj1dxf J[( dxtan X)ﬁ : d/}dx
1

:tan'1X'X‘I1+X2 - xdx
1 2x

= Xtan " 'x - 5J1+X20’X
1

= xtan~'x= 3logl1+,21 + C
1

= xtan~'x- Zlog(1+,®) + C

#423676
Topic: Integration by Parts

Integrate the function  x(logx)2

Solution

1= [ xlogx)2dx

Taking (Iogx)2 as first function and 1 as second function and integrating by part, we obtain

d—logx
1= (logx2f xax - | & JX‘j"]dx

1,2
X2 5 I2Iogx~—~x—d
= 3(I09X) - x 2

2
= X_(Iogx)2 - [ Xlogxdx
2

Again integrating by parts, we obtain

2 4,
/= 3(Iogx)2 - [Iogxf xax - J{( ox °9X)J Xd)jdx]

N

IR
_ f(logx)zf[g flogfo;~ de]

2 R X2 1
= lo - logx + —[ xdx
(logx) 5 ¢} 5

x

NN

(logx? - X—zlogx+ X—2 +C
2 4

#423678
Topic: Integration by Parts

Integrate the function (2 + 1)logx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 15/30
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Let /= [(x2 + 1)logxdx = | x2logxdx + [logxdx
Let /= h+ fy o Q)
Where, /; = [ x2logxdx and I, = [logxax

I = [ x2logxdx

Taking logx as first function and 42 as second function and integrating by parts, we obtain

d
—I
= logx] x2dx - {( dx ng)fxzd)jdx

L
=logx- 3 —f-- X—3dx
X 3

= flogX* l(Ixzd)()
3 3

= X—3Iogx— X_3 + Cp e 2)
3 9

Iy = [logxdx

Taking logx as first function and 1 as second function and integrating by part x, we obtain

d
Iy =logx/1- dx- {(E(I()g)j“ : di

= logx - )(—J1 - xdx
X
= xlogx - [1dx
= xlogx - x+ Cy e (3)
Using equation (2) and (3) in (1), we obtain
/= §|ogx— %3 + G+ xlogx— x+ Ca

X3

= —logx— X—3 +xlogx - x+ (G + &)
3 9

X3
:(Eer)logx— %3 -x+C

#423837
Topic: Integration by Parts

Integrate the function  g2Xsinx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 16/30
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Let /= [ g2%sinxdx -----(1)

Integrating by parts, we obtain

d
—sinx|
1= sinx] e2Xdx - l[( dx Jezijdx
2x 2x
= /=sinx- 2 - Jcosx- & ax
2
e2Xsinx

1
= /= - —J e2Xcosxdx
2 2

Again integrating by parts, we obtain

d
2X . gj —_
j= & sinx ;—[cosxf e2Xdx - J{( dxcosx)fezxd)jdx]
2

. er er
e2x-sinx  fcosx+ — = J( - sinx)— dx|
=/ —-3 e 2
2
2xcosx 1
e2x-sinx 1 ey —J e2X%sinxd,
2> /= - — 2
2 2

e2X-sinx  @2Xcosx
2 4
e2X.sinx  @2Xcosx
2 4
e2%sinx  @2Xcosx
2 4
[e2><sinx e2Xcosx:

/=

%/[From M

1
=+ ==
4

5
= —/=
4

2 4 |*tC

= /= %[2sinx— cosx]+ C

#423844
Topic: Integration by Parts

2x
Integrate the function gjp *1(1 + XZ)

Solution
Let x = tanB = dx = sec26d0
2x 2tanf
sin_1(1 + x2) = sin_1(1 + tan29) = sin " '(sin26) = 26
2x

= Isin(‘| + 52

ax = _[29 . sec29d9 = 2I9 . sec26de

Integrating by parts, we obtain
d 6
= 2[6 - Jsec?6d6 - {(d@ )J seczedjde]

= 2[0 - tanf - [tanBd6]

= 2[Btan6 + loglcosBI]+ C
1

’\/W +C

= 5| xtan~"x + log

= 2xtan ~Tx+ 2log(l + XQ)% +C
1 2
= 2xan " x+ 2[ " gloglirx )] +C

= 2xtan ~'x—log(1+ x?) + C

#424708
Topic: Integration by Parts

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 17/30
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If fx) = J'gzsmtdt, then £ (x) is

cosx + xsinx

A

C XCOSX
D sinx + xcosx
Solution

¥ = [ tsintat

Integrating by parts, we obtain

) = tf Xsintat - J’E{(th‘)jsintd]dt

=[f - cosﬂ]g - Jg( - cosf)dt

=[- tcost+ sint]g

= — XCOSX * sinx

= £ (0 = - [[X - sinx)} + cosx] + cosx
= XsinX — COSX + COSX

= xsinx

Hence, the correct Answer is B.

#424716
Topic: Properties of Definite Integral

m

By using the properties of definite integrals, evaluate the integral Igcos2XdX

Solution
m

/= J’gcosz)(d)( ~~~~~~~~~~~~~~ )

" r o 0
= /= Igcosz(z - X)dx,( J’(/(x)dx= Iof(a_ X)d)j

m

N /:J'gsinzxdx .......... (2)

Adding (1) and (2), we obtain
21= jg(sin2X+ cos?X)ax

ﬁ2/=Jg1-dx
m
=>21:[x]g

m

52/=,

#424729
Topic: Properties of Definite Integral

~/sinx
By using the properties of definite integrals, evaluate the integral 7—— ———
J‘2 - dX
0 /sinx + ~/cosx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=425499%2C+425485%2C+4... 18/30
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/sinx
Let 3"_7_ — ()
/= Io +/sinx + +/cosx X

i)

=
I:Ig '\/sin(g _X)+ '\/cos(g _X)dx'( Ig’()()dxzjgl(a_)()d)()

~/cosx

==} Jcosx+ +/sinx X
. A/Sinx + 4/cosx

@)= 51 (3 s vasma

=>2/= J§1 - dx

\Rightarrow 2I=[x]_0*{\frac (\pi}2}}

\Rightarrow 2I=\cfrac {\pi}{2}

\Rightarrow I=\cfrac {\pi}{4}

#424739
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\frac {\pi}{2})\frac {\sin*{\Mrac {3}{2}}x dx){\sin"{\frac {3}2}}x+\cos"{\frac {3}2}}x}

Solution

Let \displaystyle I=\int_0"{(\frac {\pi}{2})\frac {\sin"{\frac {3}2})x dx}{\sin*{\frac {3} 2))x+\cos {\frac {3Y2PXIAX w..rrrerrreses ()

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{2J)\frac {\sin*{\frac {3}{2J\left (\frac {\pi}{2}-x\right )}{\sin*{(\frac {3}{2}\left (\frac {\pi}{2}-x\right )} H\cos{\frac {3}{2J\left (\frac {\pi}{2}-x\right

)dx, (\because \int_0"af(x)dx=\int_0"af(a-x)dx)

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{2J)\frac {\cos{\frac {3}2}}x}{\sin*{\frac {3}{2}}x+H\cos{\frac {3Y2]}x}dX ........... (2)
Adding (1) and (2), we obtain

2I=\displaystyle \int_0"{\frac {\pi}{2J\frac {\sin*{\frac {3}{2}}x H\cos{\frac {3} 2}}x}{(\sin"{\frac {3} 2}}x+\cos"{\frac {3}{2})x}dx
\Rightarrow 21=\int_0{\frac {\pi}{2}}1\cdot dx

\Rightarrow 21=[x]_0"\frac {\pi}2}}

\Rightarrow 2I=\dfrac {\pi}{2}\Rightarrow I=\dfrac {\pi}{4}

#424752
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\tfrac {\pi}2}\frac {\cos"5xdx}{\sin"5x+\cos"5x}

Solution

Let \displaystyle I=\int_0"{\tfrac {\pi}2})\frac {\cos"5x}{\sin*5x+\coS EX}dX .....vvvvv (1)

\displaystyle \Rightarrow I=\int_0*\tfrac {\pi}{2}]\cfrac {\cos"B\left (\cfrac {\pi}2}-x\right )}{\sin"5\left (\cfrac {\pi}{2}-x\right )t\cos"5\left (\cfrac {\pi}2}-x\right )}dx
\int_0"af(x)dx=\int_0"af(a-x)dx)

\Rightarrow\displaystyle I=\int_0"\tfrac {\pi}{2J\cfrac {\sin"5x}{\sin*5x+\cos"Ex}dX .......... (2)

Adding (1) and (2), we obtain

\displaystyle 2I=\int_0"\tfrac {\pi}{2J\cfrac {\sin"5x+\cos"5x}{\sin"5x+\cos"5x}dx

\Rightarrow 21=\int_0"{(\tfrac {\pi}{2}}\cdot dx

\Rightarrow 21=[x]_0"\tfrac {\pi}2}}

\Rightarrow 2I=\cfrac {\pi{2)\Rightarrow I=\cfrac {\pi}{4}

...(\because

#424779
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"x(1-x)"ndx

Solution
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Let I=\displaystyle \int_0"x(1-x)"ndx

\therefore I=\displaystyle \int_0"(1-x)(1-(1-x))"ndx, (\because \displaystyle \int_0"af(x)dx=\int_0"af(a-x)dx)
=\displaystyle \int_0"(1-x)(x)*ndx

=\displaystyle \int_0™M(x"n-x{n-1})dx

=\left [\dfrac {x*{n+1}}{n+1}-\dfrac {x"{n+2}}n+2)\right ]_O™M

=\left [\dfrac {1}{n+1}-\dfrac {1}{n+2)\right ]

=\dfrac {(n+2)-(n+1)}(n+1)(n+2)}

=\dfrac {1}{(n+1)(n+2)}

#425479
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\frac {\pi}{4}\log (1+\tan x)dx

Solution

Let \displaystyle I=\int_O"{\frac {\pi}{4J\log (1+\tan X)dX «-....evveeen. (U]

\displaystyle \therefore I=\int_0"{\frac {\pi}{4]\log \left [1+\tan \left (\frac {\pi}{4}-x\right )\right ]dx, \; \left (\because \int_0"af(x)dx=\int_0"af(a-x)dx\right )
\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{4J\log \left \(1+\frac {\tan\frac {\pi}{4}-\tan x}{1+\tan \frac {\pi}{4)\tan x}\right \}dx

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{4J\log \left \(1+\frac {1-\tan x}{1+\tan x}\right \}dx

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{4J\log \frac {2){(1+\tan x)}dx

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{4}} \log 2 dx-\int_0"{\frac {\pi}{4})\log (1+\tan x)dx

\Rightarrow\displaystyle I=\int_0"{\frac {\pi}{4}\log 2dx-I [From (1)]

\Rightarrow\displaystyle 2I=[x\log 2]_0"{(\frac {\pi}4}}

\Rightarrow\displaystyle 2I=\frac {\pi}{4)\log 2\Rightarrow\displaystyle I=\frac {\pi}{8)\log 2

#425480
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"2x\sqrt {2-x}dx

Solution

Let \displaystyle I=\int_0"2x\sqrt {2-x}dx

\displaystyle 1=\int_072(2-x)\sqrt xdx, \; \left(\because\int_0"af(x)dx=\int_0"af(a-x)dx\right)

\displaystyle =\int_0"2\left \{2x"{\frac {1} 2)}-x"{\frac {3} 2}\right \}dx

\displaystyle =\left [2\left (\frac {x"{\frac {3}2}}){\frac {3 2})\right )-\frac {x*{\frac {E)}2}}}{\frac {5} 2})\right ]_0"2
\displaystyle=\left [\frac {4)3}x(\frac {3}2)}-\frac {2)}{5}x{\frac {5}2}\right ] _0"2

\displaystyle=\frac {4}{3}(2)"{\frac {(3}{2}}-\frac {2}{5}(2){\frac {5}2}}

\displaystyle=\frac {4\times 2\sqrt 2)}(3}-\frac {2}{5)\times 4\sqrt 2

\displaystyle=\frac {8\sqrt 2)}{3}-\frac {8\sqrt 2}(5}

\displaystyle=\frac {40\sqrt 2-24\sqrt 2){15}=\frac {16\sqrt 2}15}

#425481
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0\tfrac {\pi}{2}}(2 \log \sin x- \log \sin 2x) dx

Solution
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Let \displaystyle I=\int_0"{\frac {\pi}{2}}(2 \log \sin x - \log \sin 2x)dx

\displaystyle \Rightarrow I=\int_0"\frac {\pi}{2})\left \{2 \log \sin x- \log (2 \sin x \cos x)\right \}dx
\displaystyle \Rightarrow I=\int_0"\frac {\pi}{2J\left \{2 \log \sin x - \log \sin x - \log \cos x- \log 2\right \}dx
\Rightarrow\displaystyle I=\int_0"{(\frac {\pi}{2}\left \(\log \sin x- \log \cos x-\log 2\right \}dX ............ 0]
Itis known that, \displaystyle(\int_o”af(x)dx=\int_0"a f(a-x)dx)

\Rightarrow\displaystyle I=\int_0"{(\frac {\pi}{2})\left \(\log \cos x-\log \sin x-\log 2\right \}dX ........... (2)
Adding (1) and (2), we obtain

\displaystyle2|=\int_0"{(\frac {\pi}{2}}(-\log 2-\log 2)dx

\Rightarrow\displaystyle 2I=-2 \log 2\int_0"{\frac {\pi}{2}}\cdot dx

\displaystyle I=-\log 2\left \frac {(\pi}{2}\right ]

\Rightarrow\displaystyle I=\frac {\pi}{2)(-\log 2)

\Rightarrow\displaystyle I=\frac {\pi}{2)\left \log \frac {1}{2}\right ]

\Rightarrow\displaystyle I=\frac {\pi}{2\log \frac {1}{2}

#425482
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_{-\frac {(\pi}{2}}*{(\frac {\pi}{2])\sin"2 x dx

Solution

Let \displaystyle I=\int_{-\frac {\pi}{{2}}*{\frac {\pi}{2))\sin*2 x dx

As \sin®2(-x)=(\sin (-x))*2=(- \sin x)"2=\sin"2x,

Therefore, \sin"2x is an even functions.

It is known that if f(x) is an even function, then \displaystyle\int_{-a}*af(x)dx=2\int_0"af(x)dx
\displaystyle\therefore 1=2\int_0"{\frac {\pi}{2J\sin*2 x dx

\displaystyle=2\int_0"{\frac {\pi}{2}}\frac {1-\cos 2x}{2}dx

\displaystyle=\int_0"{\frac {\pi}{2}}(1-\cos 2x)dx

\displaystyle=\left [x-\frac {\sin 2x}{2}\right ]_0"{\frac {\pi}{2}}=\frac {\pi}{2}

#425483
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\pi)\frac {xdx}{1+\sin x}

Solution

Let \displaystyle I=\int_O0"{\pi\frac {xdx}{1+\sin X} ......... (1)

\Rightarrow\displaystyle I=\int_0"{\pif\Mfrac {(\pi-x)}{1H\sin (\pi-x)}dx, \; (\because \int_0"af(x)dx=\int_0"af(a-x)dx)
\Rightarrow\displaystyle 1=\int_O0"{\pi)\frac {(\pi-x)}{1H\sin x}dX ..cce0vvee. (2)

Adding (1) and (2), we obtain

2N\displaystyle=\int_0"\pi\frac {\pi}{1+\sin x}dx

\Rightarrow\displaystyle 2|=\pi \int_0"{\pi)\frac {(1-\sin x)}{1+\sin x)(1-\sin x)}dx

\displaystyle\Rightarrow 2|=\pi \int_O0"{\pij\frac {1-\sin x}{\cos"2x}dx

\Rightarrow\displaystyle 2I=\pi \int_O0"{\pi)\left \(\sec"2x-\tan x \sec x\right \}dx

\Rightarrow\displaystyle 2|=\pi [\tan x- \sec x]_0"{\pi}

\Rightarrow\displaystyle 2|=\pi [2]\Rightarrow |=\pi

#425484
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_{-\frac {(\pi}{2}}*(\frac {\pi}{2))\sin"7 x dx

Solution
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Let \displaystyle I=\int_{-\frac {\pi}{2)}*{(\frac (\pi{2J\sin"7 X dX ....cvee. (U]

As \sin"7(-x)=(\sin (-x))*7=(-\sin x)"7=-\sin"7x,

Therefore, \sin"7x is an odd function.

It is known that, if f(x) is an odd function, then \displaystyle\int_{-a}"af(x)dx=0

\displaystyle\therefore I=\int_{-\frac {\pi{2}}*{\frac {\pi}{2\sin"7 x dx=0

#425485
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{2\pi}\cos"5 x dx

Solution

Let \displaystyle I=\int_0"2\pi)\cos”5 X dX ........... 0]

We know that, \cos"5(2\pi -x)=\cos"5x

Also It is known that,

\displaystyle\int_0"{2a}f(x)Jdx=\begin{cases\displaystyle 2\int_0"af(x)dx, \text{if} f(2a-x)=f(x)\\\displaystyle =0 \\\ \text{if} \ f(2a-x)=-f(x)\end{cases}
\therefore\displaystyle I=\int_0"{2\pi}\cos"5x dx

\Rightarrow\displaystyle I=2\int_0"{\pi}\cos"5xdx=2(0)=0 \;, [\because\cos"5(\pi -x)=-\cos”"5x]

#425489
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\frac {\pi}{2))\frac {\sin x-\cos x}{1+\sin x \cos x}dx

Solution

Let \displaystyle I=\int_0"{(\frac {\pi}2})\frac {\sin x- \cos x}{1+\sin x \cos x}dX ......... (1)

\displaystyle\Rightarrow I=\int_0"{\frac {\pi}{2}}\frac {\sin \left (\frac {\pi}{2}-x\right )-\cos \left (\frac {\pi}{2}-x\right )}{1+\sin \left (\frac {\pi}2}-x\right )\cos \left (\frac {\pi}{2}-x\right )}dx , \;
(\because \int_0"af(x)dx=\int_0"af(a-x)dx)

\Rightarrow\displaystyle I=\int_0"(\frac {\pi}{{2}\frac {\cos x- \sin x}{1+\sin x \cos Xx}dXx ...... (2)

Adding (1) and (2), we obtain

\displaystyle 2I=\int_0"\frac {\pi}{2})\frac {O}{1+\sin x \cos x}dx=0

\Rightarrow 1=0

#425499
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"{\pi)\log (1+\cos x)dx

Solution
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Let I2\int_0"{\piNlog (1+\cOs X)dX ..eevveeee (1

\Rightarrow I=\int_0\piflog (1+\cos (\pi-x))dx, \; (\because \int_0"af(x)dx=\int_0"af(a-x)dx)
\Rightarrow I=\int_0"{\piflog (1-\cos X)dX ........... (2)

Adding (1) and (2), we obtain

2I1R\int_0"{\pij\left \(Nlog (1+\cos x)+\log (1-\cos x)\right \}dx

\Rightarrow 21=\int_0"{(\pifog (1-\cos"2x)dx

\Rightarrow 2I=\int_0"{\pi\log \sin"2 x dx

\Rightarrow 2I=2\int_0"{\pi} \log \sin x dx

\Rightarrow I=\int_0"{\pi} \log \sin x dx ........ (3)

\sin (\pi-x)=\sin x

\therefore I=2\int_0"{\frac {\pi}{2)} \log \sin X dX -....c...... (4)

\Rightarrow I=2\int_0"{(\frac {\pi}{2]\log \sin \left (\dfrac {\pi}{2}-x\right )dx=2\int_0"{\frac (\pi}{2}} \log \cos X dX . ..eccsvvr... (5)
Adding (4) and (5), we obtain

21=2\int_0"{\frac {\pi)}{2}}(\log \sin x+ \log \cos x)dx

\Rightarrow I=\int_0"{\frac {\pi}{2}} (\log \sin x+ \log \cos x+ \log 2-\log 2)dx
\Rightarrow I=\int_0"\frac {\pi}{2}} (\log 2 \sin x \cos x-\log 2)dx

\Rightarrow I=\int_0"\frac {\pi}{2}} \log \sin 2x dx-\int_0*(\frac {\pi}{2}} \log 2 dx
Let 2x=t\Rightarrow 2dx=dt

When x=0, t=0 and when x=\dfrac {\pi}{2}

\therefore I=\dfrac {1{2\int_0"\frac {\pi}{2J\log \sin t dt-\dfrac {\pi{2)\log 2
\Rightarrow I=\dfrac {1{2}I-\dfrac {\pi{2\og 2

\Rightarrow \dfrac {I}{2}=-\dfrac {\pi{2\log 2

\Rightarrow =-\pi \log 2

#425505
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"a\frac {\sqrt x}{\sqrt x+\sqrt {a-x}}dx

Solution

Let \displaystyle I=\int_0"a\frac {\sqrt x}{\sqrt x+\sqrt {a-x}JdX -..eccrrveve. (1)
Itis known that, \displaystyle\left (\int_0"af(x)dx=\int_0"a f(a-x)dx\right )
\displaystyle I=\int_0"a\frac {\sqrt {a-x}}{\sqrt {a-x}\sqrt X}dX .....cee.... (2)
Adding (1) and (2), we obtain

\displaystyle2I=\int_0"a\frac {\sqrt x+H\sqrt {a-x}}{\sqrt xH\sqrt {a-x}}dx
\displaystyle\Rightarrow 2I=\int_0"al\cdot dx

\Rightarrow \displaystyle2I=[x]_0"a

\Rightarrow 2I=a\displaystyle\Rightarrow I=\frac {a}{2}

#42551
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral \displaystyle \int_0"4Ix-1ldx

Solution

I=\displaystyle \int_0"4Ix-1ldx

It can be seen that, (x-1)\leq O when O\leq x\leq 1 and (x-1)\geq O when 1\leq x\leq 4
I=\displaystyle \int_O0MIx-1ldxH\int_1*4Ix-1ldx, \; (\because \int_a”bf(x)=\int_a"cf(x)+\int_c"bf(x))
=\displaystyle \int_0"-(x-1)dx+\int_0"4(x-1)dx

=\left [x-\displaystyle \frac {x"2}{2}\right ]_0"+\left [\dfrac {x"2}{2}-x\right ]_1"4

=1-\dfrac {1}{2}+\dfrac {(4)*2){2}-4-\dfrac {1{2}+1

=1-\dfrac {1}{2}+8-4-\dfrac {1}2)+1=5
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#425519
Topic: Properties of Definite Integral

By using the properties of definite integrals, Show that \displaystyle \int_0"a f(x) g (x) dx=2\int_0"af(x)dx, if f and g are defined as f(x)=f(a-x) and g(x)+g(a-x)=4

Solution

Let I2\int_0%af(x)g (X)dX wrrevseeee (1)

\Rightarrow I=\int_0"af(a-x) g (a-x)dx, \; (\because \int_0"af(x)dx=\int_0"a f (a-x)dx)
\Rightarrow I=\int_0"a f(x)g(@-x)dX -........ (2)

Adding (1) and (2), we obtain

21=\int_0"a\left \{f(x)g(x)+f(x)g(a-x)\right \{dx

\Rightarrow 2I=\int_0"af(x)\left \{g(x)+g(a-x)\right \}dx

\Rightarrow 2I=\int_0"af(x)\times 4 dx \; using [g(x)+g(a-x)=4]

\Rightarrow I=2\int_0"af(x)dx

#425523
Topic: Properties of Definite Integral

The value of \displaystyle \int_{-\frac {\pi}{2}"{\frac {\pi}{2}}(x"3+x \cos x+\tan"5x+1)dx

A o]
B 2
\pi
D 1

Solution

Let \displaystyle I=\int_{-\frac {\pi}{{2}"(\frac {\pi}{2)}(x"3+x \cos x+\tan"5x+1)dx

\displaystyle \Rightarrow I=\int_{-\frac {\pi{2}}*{\frac {\pi{2}}x*3dxAint_{-\frac {\pi{2}}*{\frac {\pi{2}} x \cos xRint_{-\frac {\pi{2}}*{(\frac {\pi{2))\tan”5 x dxHint_{-\frac {\pi}2}}*(\frac {\pi}
{2\cdot dx

It is known that if f(x) is an even function, then \int_{-a}*af(x)dx=2\int_0"a f(x)dx and if f(x) is an odd function, then \int_{-a}*af(x)dx=0

\therefore [=0+0+0+2\int_0"{\frac {\pi}{2}}1\cdot dx

\displaystyle =2[x]_0"{\frac {\pi}{2}}=\frac {2\pi}{2)=\pi

Hence, the correct Answer is C.

#425526
Topic: Properties of Definite Integral

The value of \displaystyle \int_0"{\frac {\pi}{2}]\log \left (\frac {4+3 \sin x}{4+3 \cos x}\right )dx is

B \frac (34}

;

D -2

Solution
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Let \displaystyle I=\int_0"{\frac {\pi}2}\log \left (\frac {4+3 \sin x}{4+3 \cos x}\right )dX ..cc.cevvuv.. U]

\Rightarrow\displaystyle I=\int_0"{(\frac {\pi}{2}}log \left [\frac {4+3\sin \left (\frac {\pi}2}-x\right )}{4+3 \cos \left (\frac {\pi}{2}-x\right )\right ]dx, \; (\because \int_0"a f(x)
dx=\int_0"af(a-x)dx)

\Rightarrow\displaystyle I=\int_0"{(\frac {\pi}{2})\log \left (\frac {4+3 \cos x}{4+3 \sin x}\right )dX ........... (2)

Adding (1) and (2), we obtain

2N\displaystyle =\int_0"{\frac {\pi{2))\left \(\log \left (\frac {4+3 \sin x}{4+3 \cos x}\right )}+H\log \left (\frac {4+3 \cos x}{4+3 \sin x}\right )\right \}dx
\Rightarrow\displaystyle 2I=\int_0"{\frac {\pi}{2}\log \left (\frac {4+3 \sin x}{4+3 \cos x}\times \frac {4+3 \cos x}{4+3 \sin x}\right )dx

\Rightarrow 2\displaystyle=\int_0"{\frac {\pi}{2})\log 1 dx=\int_0"{\frac {\pi}(2}}O dx

\Rightarrow I=0

Hence, the correct Answer is C.

#425549
Topic: Integration by Substitution

Integrate the function : \displaystyle \frac {1}{x\sqrt {ax-x"2}}

Solution

Let \displaystyle x=\frac {a){t}\Rightarrow dx=-\frac {a}{t"2}dt

\Rightarrow\displaystyle \int \frac {1}{x\sqrt {ax-x"2}}dx=\int \frac {1)}{\frac {a}{t)\sqrt {a\cdot \frac {a}{t}-\left (\frac {a}{t)\right )*2}\left (-\frac {a){t"2}dt\right )
\displaystyle=-\int \frac {1)}{atf\cdot \frac {1}{\sqrt {\frac {1}{t}-\frac {1}{t"2})}dt

\displaystyle=-\frac {1{aj\int \frac {1}{\sqrt {\frac {t"2){t}-\frac {t"2)}{t*2}}}dt

\displaystyle=-\frac {1{a)\int \frac {1}{\sqrt {t-1}}dt

\displaystyle=-\frac {1{a}{2\sqrt {t-1)]+C

\displaystyle=-\frac {1}{a]\left [2\sqrt {\frac {a}{x}-1)\right ]+C

\displaystyle=-\frac {2){a)\left (\frac {\sqrt {a-x}}{\sqrt x}\right )+C

\displaystyle=-\frac {2){a)\left (2\sqrt {\frac {a-x}{x}\right )+C

#425563
Topic: Integration by Substitution

Integrate the function \dfrac {1}{x"{\frac {1}{2}}+x*(\frac {1}3}}}

Solution

\dfrac {1}x"{\frac {1{2}}+x{(\frac {(1)}3}=\dfrac {1{x {\frac {1)}3Nleft (1+x {\frac {1{6]\right )}

Let x=t"6\Rightarrow dx=6t"5dt

\therefore \displaystyle \int \frac {1}{x*(\frac {1}{2}}+x{\frac {1{3dx=\int \frac {1}{x{\frac (1{3PNleft (1+x{\frac {1{6\right )}dx
=\displaystyle \int \frac {6t"5}{t"2(1+t)}dt

=6\displaystyle \int \frac {t"3}(1+t)}dt

On dividing, we obtain

\displaystyle \int \frac {1}{x*{(\frac {1{2}}+x {\frac {1{3}}}dx=6\int \left \{(t"2-t+1)-\frac {11 +t}\right \}dt
=6\left [\left (\dfrac {t"3){3N\right )-\left (\dfrac {t"2}{2)\right }+t-\log [1+tl\right ]

=2x"\frac {1 2}}-3x{\frac {1}{3P+6x"{\frac {1}{6}}-6 \log \left (1+x*{\frac {1}{6}}\right }+C

=2\sqrt x-3x"{\frac {1} 3)+6x{\frac {1}{6)}-6 \log \left (1+x"{\frac {1}6}\right )+C

#425577
Topic: Special Integrals (Irrational Functions)

Integrate the function \displaystyle \frac {\cos x}{\sqrt {4-\sin"2xJ}

Solution
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Let \sin x=t\Rightarrow \cos x dx=dt
\displaystyle \Rightarrow \int \frac {\cos x}{\sqrt {4-\sin*2x}}dx=\int \frac {dt}{\sqrt {(2)*2-(t)*2}}
\displaystyle =\sin*{-1\left (\frac {t{2}\right )+C

\displaystyle =\sin*{-1\left (\frac {\sin x}{2}\right )+C

#425581
Topic: Special Integrals (Irrational Functions)

Integrate the function \cfrac (x"3)}\sqrt {1-x"8}}

Solution

Let x*4=t\Rightarrow 4x"3 dx=dt

\Rightarrow\displaystyle \int \frac {x"3}\sqrt {1-x"8}}dx=\frac {1{4\int \frac {dt}{\sqrt {1-t"2}}
\displaystyle =\frac {1}{4)\sin*{-1}t+C

\displaystyle =\frac {1}{4N\sin{-1}(x"4)+C

#425599
Topic: Integration by Parts

Integrate the function \displaystyle \frac {\sin"{-1\sqrt x-\cos{-1\sqrt x}{\sin*{-1\sqrt x+\cos"{1-\sqrt x}x\epsilon [0,1]

Solution

Let N\displaystyle =\int \frac {\sin*{-1\sqrt x-\cos"{-T\sqrt x}{\sin*{-1\sqrt x+\cos*{1-N\sqrt x}dx

Itis known that, \sin"{-1\sqrt x+\cos*{-1)\sqrt x=\frac {\pi}2}

\Rightarrow Ndisplaystyle =\int \frac {\left (\frac {\pi}{2}-\cos"{-1\sqrt x\right )-\cos"{-1\sqrt x}{\frac {\pi}{2})dx
\displaystyle=\frac {2){\pij\int \left (\frac {\pi}{2}-2\cos"{-1\sqrt x\right )dx

\displaystyle=\frac {2){\pi\cdot \frac {\pi}2)\int \cdot dx-\frac {4}{\pi)\int \cos"{-T\sqrt x dx

()]

\displaystyle=x-\frac {4}{\pi)\int \cos"{-T\sqrt xdx .
Let |_1\displaystyle=\int \cos"{-T\sqrt xdx

Also, let \sqrt x=t\Rightarrow dx=2t dt
\Rightarrow I_N\displaystyle=2\int \cos”{-1}t\cdot t dt

\displaystyle=2\left [\cos"{-1}t\cdot \frac {t"2)}{2}-\int \frac {-1}{\sqrt {1-t*2})\cdot \frac {t*2)}{2)dt\right ]
\displaystyle=t"2\cos{-1}t+\int \frac {t*2)}{\sqrt {1-t*2})dt

\displaystyle=t"2\cos{-1}t-\int \frac {1-t"2-1}{\sqrt {1-t*2})dt

\displaystyle=t"2\cos{-1}t-\int \sqrt {1-t*2}dt+\int \frac {1}{\sqrt {1-t*2}}dt

\displaystyle=t"2\cos{-1}t-\frac {t}{2\sqrt {1-t"2}-\frac {1{2\sin{-Tt+\sin {-1}t

\displaystyle=t"2\cos"{-1}t-\frac {t}{2\sqrt {1-t"2}+\frac {1}{2\sin {-1}t

From equation (1), we obtain

N\displaystyle=x-\frac {4}{\pi}\left [t"2 \cos t-\frac {1{2N\sqrt {1-t*2}H\frac {(12N\sin{-1}t\right ]

\displaystyle=x-\frac {4}\pi\left [x\cos"{-1\sqrt x-\frac {\sqrt x}{2\sqrt {1-x}+\frac {1{20\sin*{-1\sqgrt x\right ]

\displaystyle=x-\frac {4}\pi\left [x\left (\frac {\pi}{2}\sin{-T\sqrt x\right )-\frac {\sqrt {x-x"{-2}}}{2}+\frac {\pi{2)\sin*{-1\sqgrt x\right ]
=x-2xH\frac {4x}\piNsin{-1\sqrt xH\frac {2}{\pi\sqrt {x-x"2}\frac {2}\piP\sin {-T\sqrt x

\displaystyle=-x+\frac {2){\pi}{(2x-I\sin*{-\sqrt x]+\frac {2}{\pi)\sqrt {x-x"2}+C

\displaystyle=\frac {2(2x-1)}\pif\sin{-T\sqrt x+\frac {2}\pif\sqrt {x-x"2}-x+C

#425600
Topic: Integration by Substitution

Integrate the function \sqrt {\dfrac {1-\sqrt x}{1+\sqrt x}}

Solution
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1=\sqrt {\cfrac {1-\\sqrt x}{1+\sqrt x}}

Put x=\cos"2\theta

\Rightarrow dx=-2 \sin\theta \cos\theta d\theta

I=\displaystyle \int \sqrt {\frac {I-\cos\theta}{1+\cos\theta}}(-2 \sin\theta \cos\theta)d \theta

=-2\displaystyle \int \sqrt {\frac {2\sin*2\frac {\theta}{2}}2 \cos"2\frac {\theta}{2}}} (\sin \theta \cos\theta) d\theta

=-2\displaystyle \int \frac {\sin\frac {\theta}{2}}{\cos\frac {\theta}{2}\left (2 \sin\frac {\theta}{2}\cos\frac {\theta}{2}\right )\cos\theta d\theta

=-4\displaystyle \int \sin"2\frac {\theta}{2)\cos\theta d\theta

=-4 \displaystyle \int \sin*2\frac {\theta}{2)\cdot \left (2 \cos"2\frac {\theta}{2}-1\right )d\theta

=-4\displaystyle \int \left (2 \sin"2\frac {\theta}{2\cos"2\frac {\theta}{2}-\sin"2\frac {\theta}{2}\right )d\theta

=-8\displaystyle \int \sin"2\frac {\theta}{2)\cdot \cos"2\frac {\theta}{2}d\theta+4\int \sin"2\frac {\theta}{2}d\theta

=-2\displaystyle \int \sin"2 \theta \,d\theta +4 \int \sin"2\frac {\theta}{2}d\theta

=-2\displaystyle \int \left (\frac {1-\cos2\theta){2)\right )d\theta+4\int \frac {1-\cos\theta}{2}d\theta

=-2\displaystyle \left [\frac {\theta}{2}-\frac {\sin 2\theta}{4)\right J+4\left [\frac {\theta}{2}-\frac {\sin\theta}{2\right ]+C

=\theta+\cfrac {\sin 2\theta)}{2}+2\theta- 2\sin\theta+C

=\theta+\cfrac {\sin 2\theta}{2}-2\sin \theta+C

=\theta+\cfrac {2 \sin \theta \cos \theta)}{2}-2 \sin \theta+C

=\theta+\sqrt {1-\cos"2\thetaj\cdot \cos \theta-2\sqrt {1-\cos"2\theta}+C

=\cos{-1\sqrt x+\sqrt {1-x)\cdot \sqrt x-2\sqrt {1-x}+C

=-2\sqrt {1-x}JH\cos{-1\sqrt xH\sqrt {x(1-x)}+C

=-2\sqrt {1-x}+cos{-MN\sqrt xH\sqrt {x-x"2}+C

#425604
Topic: Integration using Partial Fractions

Integrate the function \displaystyle \frac {x"2+x+1}{(x+1)2(x+2)}

Solution
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Let \displaystyle \frac {x"2+x+1{(x+1)"2(x+2)}=\frac {A}(x+1)}+\frac {B}(x+1)"2}+\frac {CH(X+2)} crvverervr (1)
\Rightarrow x*2+x+1=A(x+1)(x+2)+B(x+2)+C(x"2+2x+1)

\Rightarrow x"2+x+1=A(x"2+3x+2)+B(x+2)+C(x"2+2x+1)

\Rightarrow x*2+x+1=(A+C)x"2+(3A+B+2C)x+(2A+2B+C)

Equating the coefficients of x*2, x,and constant term, we obtain

A+C=1

3A+B+2C=1

2A+2B+C=1

On solving these equations, we obtain

A=2,B=1,andC=3

From equation (1), we obtain

\displaystyle\frac {x"2+x+1}{(x+1)*2(x+2)}=\frac {-2){(x+1)}+\frac {3} (x+2)}+\frac {1}{(x+1)"2}
\displaystyle\int \frac {x"2+x+1}{(x+1)"2(x+2)}dx=-2\int \frac {1}x+1}dx+3\int \frac {1){(x+2)}dxH\int \frac {1}{(x+1)"2)dx

\displaystyle=-2 \log Ix+11+3 \log Ix+2I|-\frac {1}{(x+1)}+C

#425606
Topic: Integration by Parts

Integrate the function \tan"{-1\sqrt {\dfrac {1-x}{1+x}}

Solution

\displaystyle I=\int \tan"{-1\sqrt {\frac {1-x}{1+x}}dx

Let x=\cos\theta \Rightarrow dx=-\sin \theta d\theta

\therefore\displaystyle I=\int \tan*{-1\sqrt {\frac {1-\cos\theta}{1+\cos\theta}}(-\sin \theta d\theta)
\displaystyle=-\int \tan"{-1\sqrt {\frac {2 \sin*2\frac {\theta}{2}}{2 \cos"2\frac {\theta}{2}})\sin\theta d\theta
=-\displaystyle\int \tan*{-1)\tan \frac {\theta}{2)\cdot \sin \theta d \theta

\displaystyle=-\frac {1{2)\int \theta \cdot \sin \theta d \theta

\displaystyle=-\frac {1}{2)[\theta\cdot (-\cos \theta)-\int 1\cdot (-\cos \theta)d\theta]
\displaystyle=-\frac {1{2)[-\theta \cos \theta+ \sin\theta]

\displaystyle=\frac {1}{2\theta \cos \theta-\frac {1{2}\sin \theta

\displaystyle=\frac {1}{2)\cos"{-1}x\cdot x-\frac {1}{2\sqrt {1-x"2}+C

\displaystyle=\frac {x}{2\cos{-1}x-\frac {1}{2N\sqrt {1-x*2}+C

\displaystyle=\frac {1}{2}(x \cos"{-1}x-\sqrt {1-x"2})+C

#425610
Topic: Integration by Parts

Integrate the function \displaystyle \frac {\sqrt {x"2+1)\log(x"2+1)-2 \log x]}{x"4}

Solution
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\displaystyle \frac {\sqrt {x"2+1)}\log(x"2+1)-2 \log x]}{x"4}=\frac {\sqrt {x"2+1}}{x"4)}\log (x"2+1)-\log x"2]

\displaystyle=\frac {\sqrt {x"2+1}}{x 4 Nleft \log \left (\frac {\sqrt {(x*2+1}}{x 2N\right )\right ]

\displaystyle=\frac {\sqrt {x"2+1}}{x"4Nlog \left (1+\frac {1{x"2N\right )

\displaystyle=\frac {1}{x"3\sqrt {\frac {\sqrt {x"2+1}}{x*2J\log \left (1+\frac {1}{x 2N\right )

\displaystyle=\frac {1}{x"3\sqrt {1+\frac {1{x"2\log \left (1+\frac {1}{x"2\right )

Let \displaystyleT+\frac {1}{x"2}=t\Rightarrow \frac {-2}{(x"3}dx=dt

\therefore\displaystyle I=\int \frac {1}{x*3N\sqrt {1+\frac {1}{x"2J\log \left (1+\frac {1}{x*2N\right )dx

\displaystyle=-\frac {1}{2\int \sqrt t \log t dt

\displaystyle=-\frac {1}{2\int t"{(\frac {1}{2})\cdot \log t dt

Integrating by parts, we obtain

N\displaystyle=-\frac {1}{2)\left [\log t\cdot \int t"(\frac {1}{2]}dt-\left \(\left (\frac {d}{dt)\log t\right \int t*{\frac {1}{2}}dt\right \}dt\right ]
\displaystyle=-\frac {1}{2)\left \log t\cdot \frac {t"{\frac {3} 2)}}{\frac {3} 2]}-\int \frac {T)}th\cdot \frac {t"(\frac {3}{2)}}{\frac {3}{2])dt\right ]
\displaystyle=-\frac {1}{2\left [\frac {2}{3}t"{\frac {3}{2}\log t-\frac {2}{3Nint t*{\frac {1}{2}}dt\right ]

\displaystyle=-\frac {1}{2)\left [\frac {23}t {\frac {3}{2J\log t-\frac {49t (\frac {3}{2}}\right ]

\displaystyle=-\frac {1}{3}t"{\frac {3} 2]\log t+\frac {29}t (\frac {3}{2}}

\displaystyle=-\frac {1}{3)t"(\frac {3}{2}\left [\log t-\frac {2){3}\right ]

\displaystyle=-\frac {1}{3\left (1+\frac {1}{x"2)\right )*{\frac {3)}{2))\left \log \left (1+\frac {1}{x*2}\right )-\frac {2){3)\right ]+C

#425641
Topic: Properties of Definite Integral

Evaluate the definite integral \displaystyle \int_0"\pi)\frac {x \tan x}{\sec x+\tan x}dx

Solution

Let Ndisplaystyle =\int_0"{\pi)\frac {x \tan x}{\sec x+\tan x}dX .............. (O]

N\displaystyle=\int_O0"{\pi)\left \{\frac {(\pi-x)\tan (\pi-x)}{\sec(\pi-x)H\tan(\pi-x)\right \}dx, \; \left (\because \int_0"af(x)dx=\int_0"af(a-x)dx\right )
\Rightarrow\displaystyle I1=\int_0"{\pi\eft \(\frac {-(\pi-x)\tan x}{-(\sec x+ \tan x)\right \}dx
\Rightarrow\displaystyle I1=\int_0"{\pij\frac {(\pi-x)\tan x}{\sec x+ \tan x}dx ............. (2)

Adding (1) and (2), we obtain

2N\displaystyle=\int_0"{\pi\frac {\pi \tan x}{\sec x+\tan x}dx

\Rightarrow 2\displaystyle=\pi \int_0"{\pi)\frac {\frac {\sin x}{\cos x}}{\frac {1}{\cos x}+\frac {\sin x}{\cos x}}dx
\Rightarrow\displaystyle 2I=\pi \int_0"{\pi)\frac {\sin x+1-1}{1+\sin x}dx

\Rightarrow 2\displaystyle=\pi \int_0"{\pi}I\cdot dx-\pi \int_O"{\pi\frac {1}{1+\sin x}dx
\Rightarrow\displaystyle 2|=\pi[x]_0"{\pi}-\pi \int_O"{\pi)\frac {1-\sin x}{\cos”2x}dx

\Rightarrow\displaystyle 2|=\pi*2-\pi \int_0"{\pi}(\sec”"2x-\tan x \sec x)dx

\Rightarrow 21=\pi*2-\pi [\tan x-\sec x]_0"\pi}

\Rightarrow 21=\pi*2-\pi [\tan \pi - \sec \pi - \tan O+\sec O]

\Rightarrow 2I=\pi*2-\pi [0-(-1)-0+1]

\Rightarrow 2I=\pi*2-2\pi

\Rightarrow 2I=\pi*2(\pi -2)

\Rightarrow I=\dfrac {\pi}{2}(\pi-2)

#425656
Topic: Properties of Definite Integral

Prove \displaystyle \int_{-1Mx"{17)\cos"4xdx=0

Solution
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Let I=\displaystyle \int_{-1}*x"{17\cos"4xdx

Also, let f(x)=x"{17\cos"4x

\Rightarrow f(-x)=(-x)"{17)\cos"4(-x)=-x"{17\cos"4x=-f(x)
Therefore, f(x) is an odd function.

It is known that if f(x) is an odd function, then \int_{-a}*af(x)dx=0
\therefore I=\displaystyle \int_{-1}"x"{17)\cos"4xdx=0

Hence, the given result is proved.

#425680
Topic: Properties of Definite Integral

If fla+b-x)=f(x), then \displaystyle \int_a"bxf(x)dx is equal to

A \dfrac {a+b}{2\displaystyle \int_a"bf(b-x)dx
B \dfrac {a+b}{2\displaystyle \int_a"bf(b+x)dx
C \dfrac {b-a}{2\displaystyle \int_a"bf(x)dx

|E| \dfrac {a+b}{2\displaystyle \int_a"bf(x)dx

Solution

Let I=\displaystyle \int_a”bf(x)dX «.....ccceee. 1)

\therefore I=\displaystyle \int_a"b(a+b-x)f(a+b-x)dx, (\because \int_a”bf(x)dx=\displaystyle \int_a"bf(a+b-x)dx)
\Rightarrow I=\displaystyle \int_a”b(a+b-x)f(x)dx

\Rightarrow I=(a+b)\displaystyle \int_a"bf(x)dx -I [Using (1)]

\Rightarrow I+I=(a+b)\displaystyle \int_a”"bf(x)dx

\Rightarrow 2I=(a+b)\displaystyle \int_a"bf(x)dx

\Rightarrow I=\left (\dfrac {a+b}{2}\right \\displaystyle \int_a"bf(x)dx

Hence, the correct Answer is D.
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#420280
Topic: Introduction

Find an anti derivative (or integral) of the given function by the method of inspection.

sin2x

Solution

We know that,

d

dx(cos2x) = - 2sin2x
1d

= sin2x = — 5 4, (c0s2X)

d 1
- sin2x = E(( -2 cos2x)

Therefore, the anti derivative of sin2xis _ 5 cos2x

#420287
Topic: Introduction

Find an anti derivative (or integral) of the given function by the method of inspection.

cos3x

Solution

We know that,

d

;(sin3x) = 3cos3x
1

qg,- .
2 COs3x = ;((35'”3)‘)

1
Therefore, the anti derivative of cos3xis —
3Sin3x

#420289
Topic: Introduction

Find an anti derivative (or integral) of the given function by the method of inspection.

er

Solution

We know that,

d

dx(e?) = 2%
1d

= e20= 5 gile?)
a1 5

ezx: E( 2€ ")

Therefore, the anti derivative of g2xis leZX
2

#420294
Topic: Introduction

Find an anti derivative (or integral) of the given function by the method of inspection.

(ax+ b)3

Solution
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We know that,
d
— 3 2
dxlax+ b)® = 3alax+ b)
1 d
= (ax+ b)2 = 35 gxlax+ b3

d 1
“(ax+ b2 = 3(38(5’“ b)?’)

Therefore, the anti derivative of (ax + b)2 is i(ax*— b)3'
3a

#420298
Topic: Introduction

Find an anti derivative (or integral) of the given function by the method of inspection.

sin2x — 43X

Solution

We know that,
d 1 4
;(( - 2c0s2x- 3 e3") = sin2x - 4e3

1 4
Therefore, the anti derivative of (sin2x - 4¢3%) is ( - ECOSZX— §e3”)4

#42031
Topic: Fundamental Integrals

Find the integral of JX2(1 _ é)dx
Solution
1
20 “2)ax
= [(@ - 1)dx
= [xPdx- [1dx

X3

=3 -xtC

#420315
Topic: Fundamental Integrals

Find the integral of J(axz + bx+ gdx

Solution
[(ax? + bx+ gdx

= af x2dx + bf xax + ¢ 1.dx

—3(3)+%2)+cx+c
ax® by

=5 g reee

#420319
Topic: Fundamental Integrals

Find the integral of [ (2,2 + ¢Xax

Solution
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J@x? + eNax
= 2] x2dx+ [ e*dx

2
:2(3)+8X+C

2
=3x3+eX+C

#420320
Topic: Fundamental Integrals
VX- Jx

Find the integral of J dx

Solution

1
_ 2
Vx= /x| ax

/

1
- J‘(x+ x- 2)dX

1
= [xax+ [ Ldx-2[1.dx
X2

=75 +loglxl -2x+C

#420325
Topic: Fundamental Integrals
B+52-4

Find the integral of
I 2 dx

Solution

X +5x% -4
I

= [(x+5-4x2)adx

= [xax+5[1.dx- 4 x 2ax
-1

+5x-4 -1]+C

#420337
Topic: Fundamental Integrals

Find th lof (X34
ind the integral o _—
9 I X ax

Solution
X3 +3x+4
T ux
5 1 1
= J(xz +3x3 4y 3)dx

3 1
3 33 43)

1 +cC
2

3 1
X3t 2383+ C
2

= 7X;+2X;+8-\/)_(+C
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#420341
Topic: Fundamental Integrals

X3_X2+X_1

Find the integral of
i integ J. dx

x-1
Solution
X3 - x2 +x-1
| ax
On dividing, we obtain
= [0 +ax
= [ Pax+ [1adx

X3

3 +x+C

#420343
Topic: Fundamental Integrals

Find the integral of = [ (1+ x)+/xdx

Solution
J 1+ 9xax
= [(Wx- Fax

= J’X;dx— ngdx

S RAp
I
x
INm|<.'1| o
+
O

wIN
x
Nlw
I

5
x2+tC

(&)

#420351
Topic: Fundamental Integrals

Find the integral of [ +/x(3x2 + 2x+ 3)dx

Solution
[V/X3x2 + 2x + 3)dx
5 3 1
= I(3X7 +2x35 +3x3)ax

=3[ aax+ 2 yaax+ 3] yadx

7 5 3
X2 X2 X2
7 5 3
= 2|+ 2|+ 2|+ C
6 4

#420354
Topic: Fundamental Integrals

Find the integral of [ (2x - 3cosx + e)dx

Solution
_[(2)( - 3cosx + g¥dx

= 2f xdx - 3[ cosxax + [ e*dx
22
=75 -3(sinx+eX+ C

= x2 - 3sinx+ X+ C
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#420640
Topic: Fundamental Integrals

Find the integral of ~ [(2,2 - 3sinx + 5+/X)dx

Solution
I(Z)(z - 3sinx + 5\/)_()dx
1
= 2IX2dx— 3Isinxdx+ 5JX5dx
3
x2
2)(3 E
=73 -3(-cosx+%2(+C

2 10 ,
=3x°+3cosx+ 3,2+C

#420649
Topic: Fundamental Integrals

1
The anti derivative of(W/XJr ﬁ) equals

A 1
=1 1
3x3T 253+ C

B 2 1

2,72
3x3tox + C

:

3 1
3x2t2x3+tC

D 3 1

- 3 -1
axz2toxz*t C

Solution

1
w/;w—ﬁ

/

dx

:Ix%dX+IX‘;‘dX

PN mre] S
"“"‘I ﬁa

3 1
T3x2t23+C

#420651
Topic: Fundamental Integrals

3
If if(x) =4,3- = such that f2) = 0. Then fx) is
dx X

X
B X3+l+@
X8
c X4+i+@
X 8
D x3+l*E
£ 8

Solution
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We have i =4 3—3
’dxﬂx)_ X" a
3
“ ) =J(4x3 - ;)dx

x) = 4f x3dx — 4f (x4 dx
3

M:A(*{)_a(i—g

1
s =xtt—3+C
X

+C

Also, f2) =0

1
. — (4 g — -
= f2) = (2)% + PE +C=0

1
216+—+C=0
8

1
_ _fe+=
ey
-129
c=_22
8
= et 12
o= Ae 120
T3 s

Hence, the correct Answer is A.

#420659
Topic: Fundamental Integrals

Integrate the function +/ax+ b

Solution
Put ax+ b=t

= adx = dt

1
= dx = Ldt

1
= [(ax+ b)%dx= gJ’t%dt
t%
i3
=72|+c

2 3
= 3g(ax+ bz + C

#420661
Topic: Fundamental Integrals

Integrate the function x/1+ 2x?

Solution
Putq1+2,2 =t
= 4xdx = dt
~dt
= Ix—\/1 +2)Pdx = I 4
I
=2zt
3
t?
E
=42|+C

1 3
=gll+2A3+C
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#420662
Topic: Fundamental Integrals

Integrate the function (4x+ 2)4/x? + x+1

Solution

Let 2+ x+1=1¢

= (2x+ N)dx = dt
I(4x+ 2)4/x + x+1dx
= [2+/tdt

=2f Vdt

3
tf

w

=22|+C

4 1
=30 +x+h3+C

#421128
Topic: Fundamental Integrals

Integrate the function

N

—_ 4)(
Solution
Putg -4,2 =t
~ = 8xdx = dt
X -11

= (o apdx=ga
-1

= glogltl +C
-1

=glogl9-4x21 +C

#422477
Topic: Special Integrals (Algebraic Functions)

Integrate the function

+ 2,4
Solution
Let VEXQ =t
2 24/2xdx = dt
3x 3 dt

=>I1+2X4dX= 2«/§I1+t2

3
= p2ltan" 14+ C

3

= 5 /2tan (V2,2 + C

#422482
Topic: Special Integrals (Algebraic Functions)

Integrate the function:

1-x

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+42... 7/28
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Let ,3 =

=~ 3x2dx = dt

2 d
$I1,X6dX: §j1,t2

11 1+t

= §[Elog‘rt ] +C
AL

=glog|1-x3|+C
#422491
Topic: Fundamental Integrals

x=1
Integrate the function

—\/xz -1
Solution
x-1 X 1

-['\/X2_1dX=J"\/X2_1dX_J’\/X2_1dx
_x
Forjvﬁdxlet}—1=t:2xdx=dt

X 1 dt
ST b
1, L _ .
=3[ zdt= 312,31 = V= ~/x* -1
From (1), we obtain
1

x-1 X 1 - [
v [ /52— a2 at=loglx+ /5P~ &’

Jye=tax=[y@—1ax-[ /@ -1dx

:’\/X2_1*|OQ\X+'\/ﬁI +C

#422620
Topic: Fundamental Integrals
4x+1
Integrate the function ——
V2 +x-3

Solution

d
et yys1= Agx(2x?+x-3)+B

= 4x+1=A@dx+1)+B

= 4x+1=4Ax+A+B

Equating the coefficients of x and constant term on both sides, we obtain
4A=4= A=1

A+B=1=B=0

Let2,2+x-3=1¢

s (4x+1)dx = dt
Ax+1 1
ﬁ.|’—\/2X2+x—3d)(=_[W/_tdt

=24/t+ C=24/2F +x-3+C

#422891
Topic: Fundamental Integrals

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+42... 8/28
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xX+2
Integrate the function
—\/x2 -1
Solution
d
L

=>x+2=A2x)+B

Equating the coefficients of x and constant term on both sides, we obtain

.
24=12 A=
B=2

From (1), we obtain

(x+2)= %<m+2

1
S(@x+2

Then, Xi =
[ p@-tax=] yy2-1ax
2x 2

1
=) @ oaax+ [ 2ok

2x
1T 7
For EJ"\/ﬁd){|etX2*1:t22XdX:dt
12X q at
2l ax=32]

1T _ -

= SR2V=i= /51

2 1
And’J'Vx2-1dxz2fvx2—1dx:2Iog\x+—\/x2—1|

From equation (2), we obtain
x+2

J’,\/X2_1dx=—\/X2—1+2Iog\x+—\/xz‘1l +C

#422901
Topic: Fundamental Integrals
5x-2
Integrate the function
1+ 2x+ 352

Solution
d
Let5x-2=A—(1+2x+3x9)+B
ax
=>5x-2=A2+6x)+8B
Equating the coefficient of x and constant term on both sides, we obtain
5
5=6A=>A=—
6

1
and2A+B= -2=B= -3

5 n
5xf2:g(2+6x)+(_§)
5x-2 5

X — 2

P — = 6
:I1+2X+3X2dx J—
1+ 2x+ 3x2

2ron. !
3 dx

2+6x
14 2x+ 32
5x-2 5 1
[/ = 2= S 1)
I1+2x+3X2X 61 372 (
2+6x
h=[—————ad
! J1+2x+3)(2 *

Let1+2x+3x2 =

Let/ = I dxand /5 = |

————ax
1+ 2x+ 3y

= (2 +6X)dx = dt

=logltl = logl1+2x+ 32| -(2)

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=424771%2C+424763%2C+42...
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1
bh=[————
Cl brewe 2N

2
1+ 2x+ 3,2+ can be written as 1 + 3(X2 * EX)<
Therefore,

2,42
1+3(X 3)
2 11

- X+ oxt ==
—1+3( 3 9 9

T
=1+3(* 3] - =

1

2 2
- X+ =
7§+3( 3)

N

1 3x+
= vztan ( V2

Substituting equations (2) and (3) in equation (1), we obtain

5x-2 n S

Imdx= Z[IogH +2x+ 3521 - §[Etan’1( V2 )}+ c

5 1 3x+1
= glogl1+2x+ 32| - 3V§tan’1( V2

+C

#422990
Topic: Fundamental Integrals

x+2
Integrate the function

—\/x2+2x+3

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 10/28
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(x+2) 1 2x+2)
J @ 2xv3ax= 2] y/ @+ 2x+ 30X

1 2x+4
=2) @+ 2x+ 30X

1 2x+2 1 2
3 e a0 3] Y ax ok

1 2x+2 1
=2 R axr3axt] (/7 axr 3K

2x+2 1
Jyzraxraa® = L aasax
X+2 1
J' ,\/de= 5/1 + /2
2x+2

IVX2+2X+3dX

Let/ =

)
Then, /; =

Let, 2 +2x+3 =t
= (2x+ 2)dx = dt

at i
I1:I7}:2Vt=2w/xz+2X+3 ........ (2)

1
I1:I1/X2+2X+3dx
23+ 2x+3= 2+ 2x+1+2 = (x+ )2+ (v/2)2
S B .

= [ 2 (22X = 10g 1 (x+ )+ /o2 + 2x 43
Using equation (2) and (3) in (1), we obtain

xX+2
Iv)z+2x+3dx= S124/X% +2x+ 3]+ logl(x + 1) + 4/x> + 2x+3| + C

= /X2 +2x+3+logl(x+ 1)+ /X2 +2x+3] + C

#423013
Topic: Special Integrals (Algebraic Functions)

ax
J’ m equals

A xtan " (x+ 1)+ C

tan x+ 1)+ C

c (x+tan~'x+ C

D tan~'x+ C

Solution
ax ax

.[x2+2x+2 :.[(X2+2x+1)+1
1

= I(x+ )2+ (129X

=tan"(x+ 1)+ C

#423057
Topic: Integration using Partial Fractions
X

Integrate the rational function
P+ =)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=424771%2C+424763%2C+4...
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X Ax+ B Cc
O+ =+ T (x-1)

= x= (Ax+ Blx= 1)+ Q2 +1)

Let

= x=Ax2 - Ax+ Bx- B+ Cx2+ C

Equating the coefficients of 42, x, and constant term, we obtain
A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain

1
A=-,B=, C=,

From equation (1), we obtain
1

1
(- X+ 5) 1
X 2
TR T 2T T (x-1)
x 1 x 11 11
@1 = 2] @e1ax+ 2 2 qax+ 3 3 qax
1 2x 1 1

:‘ZIX2+1dX+Etan71X+Elog\X—1I+C
Consider (—2— et
onsi erj'ﬁdxe(xz+1)—t:2xdx—dt

2x dt
= [ 2 qax=[7 =logltl =logl,?+1|
. X 1 1 1
"J’(X2+1)(X_1) = —Z|Og|)(2+1| +5tan71X+ Elog\x—ﬂ +C

1 1 1
=3Sloglx-11 - zloglx® +11 + Stan " 'x+ C

#423209
Topic: Integration using Partial Fractions

2
Integrate the rational function

(1= X0+ 5°)

Solution
2 A Bx+C

Let ———
CUANA = -0 (14D
= 2= A1+ )+ (Bx+ Ol - ¥

= 2=A+Ax2+Bx-Bx2+ C+ Cx

Equating the coefficient of ,2 x, and constant term, we obtain
A-B=0

B-C=0

A+C=2

On solving these questions, we obtain

A=1,B=tand C=1

2 1 x+1
F-R+ XA T 1-x T 12

2 1 X 1
= (1_)()(1+X2)dX:J1_XdX+I1+X2dX+_[1+X2dX

1 1 2x 1
e L Sy FRELC S R
1
= —loglx=11 + 5logl1+ 2| +tan~x+ C

#423220
Topic: Integration using Partial Fractions

1
Integrate the rational function

x*-1

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=424771%2C+424763%2C+4...
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Solution
1 1 1

KA =1 7 02=062+ 1) T (x+ D=1+ x2)
1 A B Cx+D

T2 = Gt - G2

= 1= AX=10E + )+ Bt D0 + 1)+ (Cx+ DI +1)
S1=AC+x- 2 - N+ B+ x+ 2+ )+ O+ Dx? - Cx- D
S1=(A+B+Ox>+(-A+B+ D)’ +(A+B-Qx+(-A+B-D)
Equating the coefficient of ,3, ,2 x, and constant term, we obtain
A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

On solving these equations, we obtain

AT A ) A1) " 263 +1)
1 1 1 1
:IX4_1dx= - 2loglx=11+Zloglx=1l - Jtan~x+ C
1 x=1
= zlog X+1‘—5tan’1X+C

#423262
Topic: Integration using Partial Fractions

O+ N2 +2)

Integrate the rational function
0P +3)02 +4)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 13/28
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P+ +2) (4x? +10)
e+ +4) =1 (2 +3)32+4)
Let 452 +10 Ax+B Cx+D

P+3E+4) T (P+3) T (P +4)

= 42 +10 = (Ax+ Bx® + 4) + (Cx+ D)(x* + 3)

4x% +10 = Ay + 4Ax+ By? + 4B+ Cx® + 3Cx+ Dx? + 3D

4,2 +10 = (A+ Qx> + (B+ D)x? + (4A +30)x+ (4B + 3D)

Equating the coefficients of 43, 42, x, and constant term, we obtain
A+C=0

B+D=4

4A+3C=0

4B+3D =10

On solving these equations, we obtain

A=0,B=2,C=0,andpD=6

452 +10 -2 6
TEHIOETA) T P+ T (P
2+ 1) +2) 2 6

02 +3)63 +4) —1—(()(2*3) * (x2+4))

(203 +2) 6

I(x2+3)(x2+4dx—{+(xz+3 4]dx

{“ x2+(1/3)2 *41
_X+z(v3tan ) ( )

2
=x+ /3tan”! 43 3tan~ 2+C

#423274
Topic: Integration using Partial Fractions

equals

ax
I3+

1
logl x| - 5|Og(x2 +1)+C

1
B loglx!l + Elog(x2 +1)+C

1
c ~log |l xI +5Iog(X2+’I)+C

1
D Sloglxl + log(x? + 1)+ C

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=424771%2C+424763%2C+4...
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1 A Bx+C
A1) T x T 21
= 1= A2+ 1)+ (Bx+ Ox

Let

Equating the coefficients of 42, x, the constant term, we obtain
A+B=0,C=0,A=1
On solving these equations, we obtain
A=1B=-1and C=0
1 1 -X
MR T xR+
1 1T X

aIX(XZH)dx:{)_(_Xz*}dx

1
= log |l xI fEIogIXZJr‘H +C

#423680
Topic: Special Integrals (Exponential Functions)

Integrate the function  gX(sinx + cosx)

Solution
Let /= Iex(sin)ﬁ- cosx)dx
Let fx) = sinx
= £(x) = cosx
“i= [0 f'm]dx
= ")+ C= &’sinx+ C

jeA{f(X) + f'(X)}dx: &*fx) + C= g¥sinx+ C

#423681
Topic: Special Integrals (Exponential Functions)

X

Integrate the function

(1+x?

Solution

Xex X
Let/:J'(HX)zdx:je{'(“dex
e{' 1+X) )dx

[‘1+x (’|+x) dx

T

0= Tk = FW= (112

R
‘4

ﬁf( +X)2dX J ’{’(X)“'f()d}dx

We know that, je){ﬂ)d +f X)}dx =M+ C

e
I=1+x*C
#423682
Topic: Special Integrals (Exponential Functions)
1+ sinx
Integrate the function ex(1 + cosx)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 15/28
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1+ sinx
Given, ex(1 + cosx)

X X x X
sin©, +cos; +25|n2cosz\

= X
- e 2cos?3

X X 2
é’X(smz + COSZ)

X
2cos?3
X X
sin; +cosyi2

X
=le 1+tan=\?
> 2

X X
1 ,.[1 +tan?3 + 2tan§]

= e
1 2X X

= 5e;«[sec 5 + 2tan2]

1+ sinx)dx _ lseczf + tani (1)
(1+ cosx) 2 2 2

Lett X ! ! 2%
= = = — Z
an> fiX) = £ (¥ 5sec’

It is known that, je{ﬂX) + f'(X)]dX = XX + C

From equation (1), we obtain

X1+ sinx) X
(1+ cosx @x=e'tan +C

#423683
Topic: Special Integrals (Exponential Functions)

1
Integrate the function e’1; - XZ)

Solution
1 1
Let/= J'e'{X‘ X2 |dx
let 1 -
now let — ' -
x=MX=>r=,2

Also we know that, J’g{@d + f'(X)]dx =X+ C

X

e
wl=+C
#423684
Topic: Special Integrals (Exponential Functions)
) (x-3)e*
Integrate the function
(x-1)3

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 16/28
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_1_
Let/—je{'(x 1) dx = jé{' x= 12| ax
—J'e{qx )2 7 (x- 11[1)(

ﬂX)* ()(—'])2 = f(X)* (X—’])

Now know that, je{f(X) + f'(x)]dx =+ C

eX

/= (X*1)2 +C

#423849
Topic: Special Integrals (Exponential Functions)

[ e*secx(1 + tanxjdx

A e*cosx+ C
e*secx+ C

C e’sinx+ C

D e’tanx+ C
Solution

Let /= Iexsecxﬂ +tanx)dx = Iex(secx+ secxtanx)dx
Also, let secx = fix) = secxtanx = £ (x)

We know that, J’e{f(x) + f'(x)] = MY+ C

~ 1= g¥secx+ C

#423854
Topic: Special Integrals (Irrational Functions)

Integrate the function /4 -

Solution

Let /= /A== [ /27~ 0P

62 X

_— X
WeKnowInh [ /g - da= 5 /a R+ Jsin g ¢
X > 4 X
=54/4 "X +5sn 15 +C

C

x x
=3/4-x*+2sin 15+ C

#423859
Topic: Special Integrals (Irrational Functions)

Integrate the function /1~ 4x?

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 17/28
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Let /= [+/1- 4xdx = [ 4/(? -~ (2X2dx

Let2x=t= 2dx=dt

1
=3[/ - (02at

32 X

X
We k that, Z — Z
e know tha J’—\/(az—xzdx=2'\/62‘x2+ 2 sin"'5

+C

1.0 — 1
>/=3 SV 2+ 5sin '+ ¢

t — 1

- 2, —  _
=2/ +gsint+ C

2x 1

=2 V14 gsin12xt C
x — 1
= 2V1- 4+ gsin2x+ €

#423862
Topic: Special Integrals (Irrational Functions)

Integrate the function —\/x2 +4x+6

Solution

P Ax+6=(x+2)2+2 = (x+2)2+ (V2)2
Lletx+2=t= dx=dt

2
X a
Also we knOWthat’JVa2+x2dx: E—\/az+x2+ S loglx+ Ve ta+C

o [ A2+ Ax+6dx = [/ (x+2)2 + (+/2)2dx
ot 2

= [V R+ (V2)2dt= 5~/ +2+ Flog(t+ /£ +2)+ C

x+2 -

=5 A/ FTAx+6+loglx+2+ /x> +4axt 6] +C

#423869
Topic: Special Integrals (Irrational Functions)

Integrate the function _\/Xz +4x+1

Solution

Let /= [+/x* +4x+6dx

AT AT 20k

= j,\/mdx

= [/ (x+2)2 + (v2)2ax

We know that.Jvmdx: dg—\/er %2Iogl>(+ Vm\ +C

_x+2)
2

= (X;2)—\/XZ+4X+6+|09‘(X+2)+’\/X2+4X+6| e

5
“l '\/x2+4X+6+5IogI(x+2)+f\/x2+4><+6|+C

#423872
Topic: Special Integrals (Irrational Functions)

Integrate the function /1~ 4x~ x?

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 18/28
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Let /= [~/1-4x~ xPdx
=[A/1- 03+ 4x+ 4 - Aax
= [4/1+4-(x+2)%0x
= [/(VB)2 - (x + 2)2ax
5 X 535 a&° X
We know that, [ 4/ & = x?dx = 5—\/32 -+ gn 12+ C
2 a

(x+2) 5 x+2
=2 M -Ax- 52+ Zain-1 2
/ > ~A/1-4x + Ssin (VS)*C

#423875
Topic: Special Integrals (Irrational Functions)

Integrate the function ,\/Xz +4x-5

Solution
Let /= [4/x? +4x~5qx
= [/ +4x+4) - 9ax

= [4/(x+2)%2 - (3)2ax

- x — 2 -
We know that, [ /x? — a%dx = 5—\/)(2- a>- Liogix+ /2 - a1 +C
2

_(x+2)
2

4 -
ol —\/x2+4X—5—Elogl(x+2)+—\/x2+4X‘5l+C

#423881
Topic: Special Integrals (Irrational Functions)

Integrate the function V1 +3x- x2

Solution

Let /= [~/1+3x~ x%dx

9 9
RN R

e 3.,
— - X— =
V13,2 3,2
_ - xX==
,I’\/( > ) —( 2) dx
2.2 X 5o 5, 48 X
We know that, [+/a° = x dx:E—\/a X+ —sin"'=+C
2 a

3
al=X" 24 1+3x-x2+
2

3
4 x

2 —
2x-3 -5 13 X—_3
'\/’lJr:"”(’Xergsin’1 V13 |+ C

4

#423889
Topic: Special Integrals (Irrational Functions)

Integrate the function —\/Xz +3x

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 19/28
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Let /= [~/x° + 3xax

9 9
:ff\/x2+3X+Zfzdx

312 43,2
SR NEE
R - 2 N
WekﬂOWﬂthaT,If\/Xz—ade=gf\/xz—az—a—log\x+f\/x2—a2|+C
2

3
x+3
( ’ :

— 3 2 5=
al= T3 '\/X2+3X—Elog|(x 2)+1/x2+3x

+C

3 -
_ (2X+3)V—X2+3X_ glog ‘(x+ 5)+ VR +3x| 4 o
8

4

#423892
Topic: Special Integrals (Irrational Functions)

v

Integrate the function '\/1 +y

Solution
2 (I 1
Let/= | »\/1+ng: 3/ /9* Pax = 34/B3)2 + xPax
X a®
WeknOWthat’J’r\/XQJrade:5—\/X2+82+?|09\X+’\/X2+32| i C

1.X 9 RN
T B

X — 3 -
= 5Vx*+9+ Jloglx+/x*+91 +C

#424463
Topic: Special Integrals (Irrational Functions)

[~/1+ x?dxis equal to

> 1
51/1+X2+5/ogl +4/1+5°% +C

2 2
B S0+i5+cC

2

¢ EX(‘PFXZ)%*C

N —
?—\/1+x2+5)(2/oglx+'\/1+le+C

Solution

- x &
We k h z Py S 5
© knowt at’JVa2+x2dx:21/az+x2+ S loglx++/x*+a%l +C
. - X — 1 -
“J'~\/1+X2dx:5—\/1+x2+Eloglx+f\/1+){2\+C

Hence, the correct Answer is A.

#424464
Topic: Special Integrals (Irrational Functions)

[~/ 5%~ 8x+ 7dxis equal to

1 - -
A E(x—4)—\/x2—8X+7+9Iog|x—4+—\/X2—8X+7|+C

1 - -
B S+ a)/x’ - Bx+ T4 Ologlxt a4 +/x* ~Bx+TI 4+ C
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1 - _ -
¢ E(X’4)’\/X2_8X+7*3’\/2|Og|X*4+~\/X2—8X+7|+C

1 e | = < =
IE' E(X*4)'\/X2_8X+7*E|OQ|X*4+'\/X2_8X+7|+C
Solution
Let I:J’r\/X2*8X+7dX
= [4/(® - 8x+16) - 9ax
= [V x=4%-3)%ax

2
—_— X [ a —_—
WeknOWthat'IVx2—azdx=E—\/xz—aQ—?log\)H—\/xQ—azl+C
. (x-4 —— 9 -
=T AP 8X+T - Slogl(x-4) + /X2 - 8x+ 7|+ C

Hence, the correct Answer is D.

#424641
Topic: Definite Integrals

x
Evaluate the definite integral Igsinzxdx

Solution

X
Let/= Igsin2xdx
—Ccos2x

:jsinzxdxz( 2 )=F(x)

By second fundamental theorem of calculus, we obtain

’_7
A

1 I
= - 5[cos2(4) - COSO]
1 Z

= - 5[cos(2)7coso]

#424642
Topic: Definite Integrals

"
Evaluate the definite integral J%costdx

Solution

m
Let /= J'gCOSZXdX

sin2x

= Icos2xdx= ( 2 )= AX)

By second fundamental theorem of calculus, we obtain

T

= F(E) - fj,O)
_ %[smz(i) - smo]

1 1
= 5[sinm-sin0] = 5[0 - 0] =0

#424643
Topic: Definite Integrals

Evaluate the definite integral Iiexdx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 21/28
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Let /= [3e¥dx
= [e¥dx=e¥= RAX)
By second fundamental theorem of calculus, we obtain
/= H5) - A4)
= 85’ 64

= efe-)

#424644
Topic: Definite Integrals

m

Evaluate the definite integral Jgtanxdx

Solution

m
Let/= (3
et/ J’Stanxdx

= [tanxdx = - loglcosx| = Ax)
By second fundamental theorem of calculus, we obtain

m

/= F(;) - RO)

m
= —loglcos, | +loglcosOl
1

= —log +logl1l

V2

1
= -log(2)~3 = Slog2

#424649
Topic: Definite Integrals

m
Evaluate the definite integral Igcos2XdX

Solution

m
Let /= J'gcosszX

1+ cos2x X
=>J’cosz)(d)(:.[( 2 )dX=5+ 4 :E(“ 2 ):H)O

By second fundamental theorem of calculus, we obtain

e
S

1.7 m
:2[2—0—0—0]:4

#424655
Topic: Definite Integrals

7
Evaluate the definite integral J’g(Zsech+ X3+ 2)dx

Solution
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Let/= Ig(ZseCQX’f X3 +2)dx
4
N X
[(2sec2x+ x3 + 2)dx = 2tanx+ 7 +2x= AxX)
By second fundamental theorem of calculus, we obtain
T

I= F(Z)—HO)

p m, m

fanp j;(z) +2(z))_(2tano+o+o]

#424656
Topic: Definite Integrals
X

X
Evaluate the definite integral Ig(sinzf - coszf)dx

Solution

X X
Let /= J’g(sinZQ - cosz2)dx

X X
= -J'g(coszz *anzz)dx

- (T

= Jocosxdx

= Jcosxdx = sinx = Ax)

By second fundamental theorem of calculus, we obtain
/= Rn - AO)

=sinm—sin0 = 0

#424763
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral .ﬁs | x+2ldx

Solution
Let/=[5_Ix+2ldx
It can be seenthat (x+2)<0on[-5, -2]and (x+2)>00n[-2,5]
ad= T2 - (x+2)dx+ [T2(x+ 2)dx
2 -2

X X 2
2 +2x  +| 2 +2x
-5 -5

r(-2)2 (-5 (52 (-2)?
= T+2(-2)-T-Z(-5)]+[T+2(5)-T-2(-2)

25 25
= ’2’4’7+1o]+[7+10—2+4]

B 25 25
S T2HAT 90+ 5 +10-2+4=29

#424771
Topic: Properties of Definite Integral

By using the properties of definite integrals, evaluate the integral .[2 Ix-5Idx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=424771%2C+424763%2C+4... 23/28
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Z (8,
Let/= [J1x-5ladx
It can be seen that (x- 5) < 0 on[2,5]and (x- 5) > 0 on[5, 8].

a 1= [5=(x=5)dx+ [S(x-5)ax

25 25
- _[7—25—2+1o]+[32—40—?+25

=9

#425545
Topic: Fundamental Integrals

1

Integrate the function : ————
Vxt+a+A/(xt+b)

Solution

1 ’ x+a-/x+b
Vxta+/x+b) T x+ta+t/xth)* x+ta-~/x+b

Vxta-+/xtb (/xta-+/xth)
T (x+a)-(x+b ~ a-b
1 1 - -
" x=a- /xt b= a-pJ(Vx+a-x+bjox

(x+ a)g (x+ b)§

1 s - 3
“(a-b 2 2
2

3 3
(x+ a)E - (x+ b)E

= 3(a-b) +C

#425573
Topic: Integration using Partial Fractions

5x
Integrate the function

(x+1)(x? +9)

Solution
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; 5x A Bx+ C
xHNOE+9) = (x+ ) F (2 +9)
= 5x= A(x2+9) + (Bx+ Q(x+1)

= 5x= Ax2 +9A+ By2 + Bx+ Cx+ C
Equating the coefficients of 42, x, and constant term, we obtain
A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain
A= —1,5: l,andc: 2
2 2 2
From equation (1), we obtain
9

X
5x -1 212

(X+D(x2+9) T 2x+1) T (x2+9)
-1 (x+9)

5x
I(x+1)(xz+9)dx={2(X+1) + 202+ 9 ax

1 1 X 9 1
= - Zloglx+ 1l + [ ———adx+ =[—5——adx
2 2 x°+9 2 x°+9

2x 9I 1
dx+ =
X2 +9 2 X2 +9
X

1 9 1
= - =loglx+1l +—loglx?> +91 + = - —tan 1=
9 2 9 > 3tan 3

1 1
= - —loglx+1l +—f dx
2 K 4

- N

= I |+1|+1| 2+9+3 -Xic
= oglx 409()( ) Jtan”'3

N

#425576
Topic: Fundamental Integrals
5 log x,e4log X

Integrate the functon —m ——
83 log x — 6'2 log x

Solution

95 log x — e4 log x 64 log X(elog X-1)

6’3 log x — 6’2 log x = 6‘2 log x(elog x,1)
= g2log x = e/ogx2 =52

6’5 log x — e4 log x X3
:.Je3log X g2log xdxzszdx: 3 +C

#425582
Topic: Special Integrals (Algebraic Functions)

&

Integrate the function

1+ e+ e

Solution

eX
1+ M2+ e
Let X =t = oXdx = dt
N e dt

Javeraren®=Ierner2)
1 1

- I[W -t 2)]dt

=loglt+1l —loglt+2| +C
t+1
t+2

= log +C

1+ X

=log|2+eX|+C
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#425583
Topic: Integration using Partial Fractions

1
Integrate the function

O3+ 10+ 4)

Solution
1 Ax+B Cx+D
PN+ = () T (2 +4)

= 1= (Ax+ B)(x2 +4) + (Cx+ D)(x2 +1)

S 1=A3+4Ax+ B2+ C3+ Cx+ D2+ D
Equating the coefficients of 43, 42 x, and constant term, we obtain
A+C=0
B+D=0
4A+C=0
4B+ D=1
On solving these equations, we obtain
1 1

A=0,8= ;,c:o’andD: -5
From equation (1), we obtain

1 1 1

OEHNOE+4) T 302+ 7 30+ 4)
1 1 1 1 1
(X2+1)(X2+4)dX= EJ—X2+1dX* EIX2+4dX
rrox
an~'x- 3 otan" 15 + C

1
=3t

1 1 X
=3tan 'x-gtan 12+ C

#425601
Topic: Special Integrals (Exponential Functions)
g
Integrate the function 2+ sin2x X
1+ cos2x€
Solution
2 +sin2x

/= I(1 + cosZX)e"

2 + 2sinxcosx

= J’ 2c052X e

1+ sinxcosx

= I cos?x e~

= I(sec2X+ tanx)e*

Let fx) = tanx = £ (%) = sec?x
a 1= (R + £ (9)edx
=eMN+ C

= g™tanx+ C

#425653
Topic: Changing Variable

dx 2 2

Prove (33— _ — -
Ji 5@+ = 3 +log3

Solution
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Let 3L
=[x+
A B C
R T x T2t X1

= 1= Axx+ 1)+ Bx+ 1) + 0%

Also, let

= 1= A + Ax+ Bx+ B+ Cx?

Equating the coefficients of 42 x, and constant term, we obtain
A+C=0

A+B=0

B=1

On solving these equations, we obtain

A=1,C=1and B=1
1 -1 1 1
TN T x 2t (x+)
1

1 1
:/zj{’;*x“(xﬂidx

1 3
- [— logx - % +Iog(x+1)]
\

. [Iog(:_;‘l) - 1]13 2
-of3]- 5 =0 2 |

=log4 -log3-log2 + 3

2
=log2-log3+ 3
2 2
= Iog(g) +3

Hence, the given result is proved.

#425678
Topic: Special Integrals (Algebraic Functions)

ax

Iex+ e ™

tan (M + C

B tan e+ C

is equal to

c log(eX-e™+ C
D log(e*+e ™+ C

Solution
X

dx

e
let ——w— @ —
/—J’ex+efde—J'e2x+1dX

Also, let o¥ = t = o¥dx = dt
dt

- J’1 T2

=tan~Mt+ C

=tan WM+ C

Hence, the correct Answer is A.

#425681
Topic: Definite Integrals
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2x-1
The value of J':)tan’1(1 tx- xz)dxis

A 1
0
C -1
D m
4
Solution

2x-1
Let/= J},tan*1(1 *x- XZ)C/X

x-(1-X

= /= J'g)tan’1(1 +x(1 _X))dx

= 1= [ tan =X~ tan (1 = XA )

= /= [{[tan "Y1~ % ~tan (1 - 1+ X]ax

= 1= [{tan "1~ % ~ tan ~'(x))dx

=1/= Iz)[tan 11 = X) — tan ~N]AxX weeveeene (2)
Adding (1) and (2), we obtain
2/= [i(tan "+ tan 1= ¥ —tan (1= X) ~ tan ~X)cx = 0
=1/=0

Hence, the correct Answer is B.
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#422974
Topic: Integration using Partial Fractions

6x+7
Integrate the function ——m87H ——
V(x-5)(x—4)

Solution
6x+7 6x+7
V(x-5)x-4) = 4/x*>-9x+20

L6t6x+7:AdiX(X2—9X+ 20)+ B
=>6x+7=A2x-9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=>A=3
&-9A+B=7=>B=34
4 6x+7=3@2x-9)+34

6x+7 3(2x-9)+ 34
= [ /@ -9x+20 = [ 4/x2 - 9x+ 200

2x-9 1
=3[ /)@ - 9x+200x+34] | /,2 —9x+ 200x

2x-9 1

J/2-oxr200x® 2= o g o0
6x+7
" \/x> - 9x+20 = 3h+34h

Let =

Then,
2x-9

P
1= ] /32— 9x+200x

Let ,2-9x+20 =t
= (2x-9)dx = dt
dt
= I1 - '\/_t
I =24/t
Iy =24/x% = 9x+20 ....(2)
1

dl e —
an 2:I1/x2—9X+20dX

x2 - 9x + 20 can be written as 2 -9x+20+ % - %

Therefore,

81 81
X -9x+20+7 -7
9

o =\2 !
1

L= ,\/(X_ 3)2 ) (%)251)(
°s
S h= |og|(X‘ 2) +a/x? - 9x+ 20| en(3)

Substituting equations (2) and (3) in (1), we obtain
6x+7 9
/o2 - 9x+ 200 = 29x+20 Xx= 2\ 4 4/x%-9x+20
va2—9x+ 20 dx = 3[2+/ x*9x 1+ 34log +C

9 —
= 6+/x% — 9x+ 20 + 34log[2+/ x9x + 20] + 34Iog|:(x_ 2) + /3P - 9x+ 20] e
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#422984
Topic: Integration using Partial Fractions

x+2

~/4x- X

Integrate the function

Solution

d
letx+2=A—(@4x-x)+B

ax
=>x+2=A4-2x)+B
Equating the coefficients of x and constant term on both sides, we obtain

1

-2A=1= A= —
2
B=

&4A+B=2=B=4

> (x+2) = —%(4—2)()+4

x+2 —%(4_2)(“4
s Jax-@ax=] jax—,2 ax
1 4-2x 1
= -2 JJax- @ dx+af \Jax— 2 ax
_4-2x o
Let/1 :Ivmdxand IEZJVM——)Rdx
x2
i Bak= g )
4-2x
Then, I1:Iﬁdx
Letax-,2=1¢

> (4-2x0x = ot
1 —
> = [t = 24/1=24/ax 2 = @)

1

= 4x-x2= —(-4x+ )
=(-4x+x2+4-4)
=4-(x-2)2
=(2)2-(x-2)2

1 x-2
ah=] 27 (x-220x= Sin-1(T) )
Using equations (2) and (3) in (1), we obtain

X+2 1 - x-2

oo e A7 )re

X-2
- -'\/4X‘x2+4sin’1( 2 )+c

#422999
Topic: Integration using Partial Fractions

x+3

Integrate the function
¥ -2x-5

Solution
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d

Lot (x4 3) = AR - 2x-5)+ B

(x+3)= A2x-2)+B

Equating the coefficients of x and constant term on both sides, we obtain
1

2A=2> A=3

&-2A+B=3=>B=4

.
L (x+3)=302x-2)+4

|
X+ 2 S@x-2)+4
2J')(272xf5d)(zj x2-2x-5 &
1 2x-2 1
=2) @ ax-sax+af 2 o pax
2x-2 1
et [ o™ - [ 2 s
x+3 1
o2 an-myax=gh+an 0
2x-2

Then, , _ (————
h=] 2 2x-5

Let ,2-2x-5=¢
= (2x- 2)dx = dt

== Qt7 D e 2)
=7 =logltl =loglx?-2x-5I

1
D e a2
1
B ¥ R 9
1
= x- 12 + (/)2 X
1 x-1-+/6

= 2./6109 x-1+ /6

Substituting (2) and (3) in (1), we obtain
X+3 1 4 x-1-4/6

|2 —2x-50x=3loglx®~2x=51+ 5 /glog|x—1+ /6 |+ C

2 x-1-+/6

1
= Sloglx?-2x-51+ /609 x-1++/6|+C

#423008
Topic: Integration using Partial Fractions

5x+3
Integrate the functon ———
~\/x2 +4x+10

Solution
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d
Lol gy 3= A2+ 4x+10)+ B
= Bx+3= A2x+4)+ B

Equating the coefficients of x and constant term, we obtain
5

2A=5= A= —
2

&4A+B=3=B= -7
5
~Bx+3=5(2x+4) -7
5

5x+3 S@2x+4)-7
= [ /@ +ax+100x= [ (/2 + ax+100x
5 _ 2x+4 v
= 2) A/ ax+109x=7] A/ ;2 + ax+ 10 ox
2x+4 1
Let, _ ——— and, _ (T 50— —
h=] v axri0ax ™ b =] /25 axv10dx
5x+3 5 o
"I—\/—x2+4x+10dxz Sh-7h
2x+4

Th T
My =IVX2+4X+1OdX

Let 2 +4x+10 = t

. (2x+4)dx = dt

1

l2=J (/)P + ax+109x

S
= V6erax+areax

1
= I_(X+ 2)2 . (vg)z dx
= 10g | (x+ 2)A/ 32 + AXH10 v @3)
Using equation (2) and (3) in (1), we obtain
5x+3 5

J /32 + axr10dx= 312+/5° + 4x+10] = Tlog I (x+ 2) + 4/x* + 4x+101 + C

= 54/x2 +4x+10 = Tlog | (x + 2) + 4/x* + 4x+10| + C

#423019
Topic: Integration using Partial Fractions

X
Integrate the rational function

(x+1)(x+2)

Solution

X A B
K+ Nx+2) T e )t (x+2)
= x=Ax+2)+Bx+1)

Let

Equating the coefficients of x and constant term, we obtain
A+B=1,2A+B=0
On solving, we obtain
A= -1andB=2
X -1 2

TN X e )t (xr 2)
-1 2

X
= f(x+1)(x+2)dx:f(x+1) + (x+2)ax
= —loglx+1l +2loglx+2| +C

=log(x+2)2 - loglx+1l + C
(x+2)?
=log (x+1) +C
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#423021
Topic: Integration using Partial Fractions

1

Integrate the rational function:
2
x“-9

Solution
1 A B
et _
(x+3)(x-3) = (x+3) T (x-3)
= 1= A(x-3)+ Bx+3)

Equating the coefficients of x and constant term, we obtain
A+B=0,3A+3B=1
On solving, we obtain

1

1
- and -

1 -1 1
" x+3)x-3) T~ 6(x+3) T 6(x-3)

1 -1 1
ﬁf(%—g)dhf(ewa) + B(x-3)|ax

1 1
= - gloglx+3l +gloglx-31+C
1 x-3)
glog|(x+3)|+C

#423038

Topic: Integration using Partial Fractions
3x-1

Integrate the rational functon —m8¥ ——

(x=Nx-2)(x-3)

Solution

Le 73)(_1 L i c
X=Nx-2(x=3) = (x=N * (x-2) " (x-3)

= 3x-1= Alx = 2)(x = 3) + Bx = )(x = 3) + Clx = (X = 2) creeed U]

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain A=1,B=5, and C= 4
3x-1 1 5 4

- 2x-3) T (-1 T (x-2) t (x-3)
3x-1 1 5 4

= ji(x, Nx - 2)x-3) X = J[(x—n ~(x-2)* (x-3)lax

=loglx-1l -5loglx-2I| +4loglx-3| +C

#423042
Topic: Integration using Partial Fractions
X

Integrate the rational function
(x=Nx-2)(x~3)

Solution
X A B C
et —— —  —  —  ——
= Nx=2(x=3) = (x=0 * (x-2) * (x-3)
=2 x= Ax—2)(x=3)+ Bx=1)(x=3) + QX = 1)(X = 2) ceeeverreene 1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain

A:%,B: —2va”dc:g
) x 1 2 3
T - Nx-2)x-3) T 2x-1) T (x-2) T (x-3)
X 1 2 3
ajmdxﬁ[z(x—n “x-2) " (x—3)JdX

1 3
=5loglx-1l - 2loglx-2l + 5loglx-3| +C

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+42... 5/31
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#423044
Topic: Integration using Partial Fractions

2x
Integrate the rational function
X+3x+2
Solution
2x

Let — _ L L

XH3x+2 = (x+1) T (x+2)
= 2x= Alx+2) + Bx+1) e ()

Substituting x = 1 and 2 in equation (1), we obtain

A=2and B=4

_x 2 4
T Nx+2) T (x+ ) T (x+2)
2x 4 2

= [ e e 2 o= JI(X+ 2) ~ (x+ ax

=4loglx+ 2| -2loglx+1l +C

#423046
Topic: Integration using Partial Fractions

1- %2

Integrate the rational function

x(1-2x)

Solution

-2 1 1, 2-x
x(1—2x):5+5(x(1’2x))

2-x é B
x1-29 = xt(1-24
= (2-x) = A(1-2x) + Bx el

Let

Substituting x = 0 and l in equation (1), we obtain
2

A=2andB=3

S 2-x 2 3

T X1-29 T xt1-2x
Substituting in equation (1), we obtain

- 1 12 3
x(1—2x):5+5{)(+ 1-2)())
_X2 1 1.2 3

1 2
= IMd)FJ[E +§(x ¥ 1—2X)]dx

X 3

=5 +loglxl + (_2)Iogl1—2xI+C
x 3

=2

+loglxl = 4logl1-2xI +C

#423068
Topic: Integration using Partial Fractions

2x-3
Integrate the rational function
P = D2x+3)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+42... 6/31
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7/4/2018
2x-3 2x-3
(x®=12x+3) = (x+(x-1N2x+3)
2x-3 A B C

¢ X+ Dx-22x+3) = (x+ 1) T (x-1) F (2x+3)
= (2x-3) = Alx-1)(2x + 3) + Bx+ )(2x + 3) + Qx + 1)(x- 1)

= (2x-3) = ARx2 + x-3)+ B2x2 + 5x+3) + Qx2 - 1)

= (2x-3)=(2A+2B+ Ox2 +(A+5Bx+(-3A+3B-Q

Equating the coefficients of 42 and x and constant term, we obtain

1 5 24
— -, and —
B=~1.A=> C=-3
. 2x-3 5 1 24
T D= D2x+3) T 2(x+1) T 10(x-1) T 5(2x+ 3)
. 2x-3 5 1 11 24 1
I(X2—1)(2x+ 3)IxX= o) (x+ )X~ 0] -1 5 f(2x+ 3) X
5 1 24
=Sloglx+1l - 1gloglx=11 - 5 x 2logl2x+ 3|
5 1 12
= Sloglx+1l - Jgloglx-11 - Flogl2x+31 +C

#423071
Topic: Integration using Partial Fractions

5x

Integrate the rational function
(x+ )% - 4)

Solution
5x 5x

(HNOE = 4) = (x+ N+ 2)(x - 2)
5x A B C

let ————ono — — - — —
DX +2)(x-2) = (x+1) T (x+2) F (x-2)
= 5x= A(x+2)(x—2) + Bx+1)(x=2) + Ox + 1)(x+ 2) cceveeeee (O]

Substituting x = 1, 2, and -2 respectively in equation (1), we obtain

5 5 5
— —,and —
A=3,B= -, Cc=4
5x 5 5 5
SN+ 2)x-2) T 3(x+1) T 2x+2) T 6(x-2)
o> 5 1 5 1 5 1
f(x+1)(x2—4)dxz3 (x+1) X~ 2] (x+2)0x+ 6I(x—2)dx
5 5 5

=3loglx+1l - Jloglx+2l + gloglx-21 +C

#423208
Topic: Integration using Partial Fractions

XA x+1

Integrate the rational function

-1

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+42... 7/31
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X x+1 2x+1
-1 TXT 2
2x+1
Let A B

2T
= 2x+1=AXx-1)+ BXx+1) e U]

Substituting x = 1 and -1 in equation (1), we obtain

1 3
— and -

=2 2

Bt x+1 1 3
=1 TXTox+1) T 2(x-1)
X3+X+‘| 1 1 3 1

= [T2o1 ax=[xaxt 5[ xS [ Ty ax

PR 3
=75 +5loglx+1l+5loglx-11+C

#423228
Topic: Integration using Partial Fractions

1

Integrate the rational function
Xx"+1)

Solution

1

XX+ 1)

Multiply numerator and denominator by ,n-1
1 er‘l er1

X+ T XTI ) T XK H)

Let 7= t= yn-1dx = dt

. ! X! 11
h Ix(X”+1)dX:IXn(Xn+1)dX: ;IMdt
1 A B
Let [ ——
(1) = tF(t+)
S1=A(1+ )+ Bt oeveeeee (1

Substituting ¢ = 0, and -1 respectively in equation (1), we obtain

A=1and B= -1
1 1 1
He+1) Tt (1+9

1 11 1
= [+ o= ;J[t‘ (t+1))dx
1

= pllogltl —loglt+11]+ C
1

= - lloglxl —loglx™+11]+ C

1 X"

= ,log

X"+ +C

#423261
Topic: Integration using Partial Fractions

COosx

(1-sinx)(2 - sinx)

Integrate the rational function

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422974%2C+422984%2C+42...
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Let sinx = t = cosxdx = dt
cosx dt

Ja=sme-smx=f -9z~ 1
1 A B
Let7:_+_
(1-02-9-(-9"(2-9
S1=AR2 =0+ B(1= 1) wverenene ()

Substituting ¢ = 2 and then ¢ = 1 in equation (1), we obtain

A=1and B= -1
1 1 1

o0t 0-09-

COsx

:>-[1—S|nx) —5|nndX*J[1-t )dt

= —logl1-tl +logl2 -t +C
2-t

:Iog‘kt +C

2 -sinx

+C

= Iog“l*sinx

#423264
Topic: Integration using Partial Fractions

2x

Integrate the rational function 7 =
(x*+N(x=+3)

Solution

Let y2 = t = 2xdx = dt
2x dt
s o= e
1 A B
(t+N(E+3) T @+t (t+3)
S 1= At+3)+b(t+1) e (1)

(1)

Let

Substituting = — 3 and ¢= - 1in equation (1) we obtain

1

— and —
A=, B=-,
. 1 1 1
T NE+3) T 2+ 1) T 2(t+3)
2x 1 1

=Iu2+mg+3yﬂ=q2U+n’2U+adf

1

=5logl(t+ 101 - Sloglt+31 +C
1 t+1

= 5log

-

+C

21

X +3

1

= 2log

+C

#423266
Topic: Integration using Partial Fractions

1
Integrate the rational function

xx* = 1)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+42... 9/31
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1

xx* = 1)
Multiplying numerator and denominator by ,3, we obtain
1 X
Xt =1) T A3
1 %

= [ agE o

Let 44 = t = 4)3dx = dt
3

. X 1 dt
Jx4(x4*1)dX: al ft-1)
1 A B
Let [ ——
ft-1) = ¢t *(t-1)
S1=A(t—1)+ Bt e (1

Substituting = 0 and 1in (1), we obtain

A= -1and B=1
1 -1

t
- _t
-1~ t *t-1

1 1 -1 1
Sy af il
[-logltl +loglt-11]+C

t-1
Iogl t

Bl Bl

+C

xt-1

-

=glog| x* |+C

#423268
Topic: Integration using Partial Fractions

Integrate the rational function
(-1

Solution
1
(-1
Let oX = = oXdx = dt
1 1 dt 1
= [ o= [ = J et
1 A B
-1~ t*t-1
1= A(t= 1) + Bt oo 0]

Let

Substituting ¢ = 1 and ¢ = Q in equation (1), we obtain

A= -1and B=1
1 -1 1

TR e

#423271
Topic: Integration using Partial Fractions

o xex equals
J’(xf1)(xf 2) 9

(x=1)2
X-2

A

log +C

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+4... 10/31
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=
log| x-1 [+C
C X=1,2
log (x—2 +C

D logl(x-N)x-2)1 +C

Solution
X A B
let —— M — ——  ——
X=Nx-2) = (x=1) " (x-2)
= X = AX—2)+ BXx—1) e (1

Substituting x = 1and 2 in (1), we obtain

A= -1and B=2
X 1 2

Cx-Nx-2) T T (x=1) T (x-2)
-1 2

X —_—
= [ x-2dx= JI(x— ) (x-2)ldx

= -loglx-11 +2loglx-21 +C
(x=2)?
x-1

= log +C

#424466
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

I :xdx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=422974%2C+422984%2C+4...
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We know that,

o1
JaRe= 0= 1M Sy o i+ ..+ fla+ (n- )]

|
-
a

where p = b-a
n

Here, a= g, b= b,and fx) = x

o
0= oo o200 (0= 0N
o
:(b‘@inEUa+6+ansa+.“ +a)+(h+2h+3h+.. .. +(n-Nh)
o
:(b—a)rJLn;;[na+h(1+2+3+....+(r7—1))]
-
:(bfa)“n;;[na+*{ 2 ]
1 n(n—1h

=(p-g M =[na+
(b-a) M n( 2

Ca (n-n
=w—mﬂzgk+ 2

(n-1h
coalmfe T

A (n-1)b-a)
:w—mﬂzk+ 2n

1
(1-7)b-4

. |la+t
=(b-a) lim
n+

=(b- a*W7m]
= a) >

2at+tb-a

=(b- a)[T]

(b-a)b+a)
2

1
12 2
2(b a’)

#424467
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

ﬁu+nm

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+4... 12/31
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Let /= [S(x+1)dx
It is known that,

1fxdx = (b- a)n“f; [fa) + fla+ h).... fa+ (n— 1)H). where p = ?’

Here, 3= 0, b=5,and f{x) = (x+1)

5-0 5
>h= =2
n n
& Jox Nax= (5 - 0) ™M [r(O)+r(n)+ +f( “n )]
.5 5(1+1)
,5I|m—1+(;+‘|)+n_[1+( n H]
nacw N

1 5 5 5 5
:5”m77(1+‘|+1ntimes ..... 1 )+[n+2'n+3'n+--~(”‘1)nﬂ

n+o

5

’
_elim=[p+ Tn+2+ _
=5 im Zfn S0+2+3....(n 1)]]
1. 5 (n=Mn
R
1 5(n-1)
lim =[p+ —=
—5,7-’00”[’71’ 2 ]

#424468
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

foe

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+4... 13/31
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It is known that,

o1
[ = (03 M 200y 4 a1+ o+ 2. ... fa+ (0= DA

-

b-a

where

n

Here, g=2, p=3,and fx) = X
1 2 1

1 _ z
i f3lox=3-2 M ;[nz>+ 12 + n)+ 12 + n)....{z +<n4>ﬂ]

(n-1

e ﬂ
1 (n- 1)2 (n-1

1
. -\’ —
e e g e

] 12 22 n-1 12 3 (n-1
_ Iim;(22+ _____ ntimes+22)¢[(”) +(n) o +( n )]+2.2~[n+n+n+““ + 7,
naco

nao N

1 2
1 ) Z.2
- Iim—(2)2+(2+n) +(2*n) S C

n

nao

1 4
1 — -
_ lim —{4n+ n2{12+22+32~'“ +("71)2]+n['|+2+,.. +(n—1)}]

=\displaystyle \lim_{n\rightarrow \infty\frac {1}{nN\left [4n+\frac {1}{n"2\left \(\frac {n(n-1)(2n-1)}6Nright \}+\frac {4}nNeft \(\frac {n(n-1)}{2\right \\right ]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}\left [4n+\frac {n\left (1-\frac {1}{n\right \left (2-\frac {1}{n}\right )}{6)+\frac {4n-4}{2}\right ]
=\displaystyle \lim_{n\rightarrow \infty\left [4+\frac {1{6N\left (1-\frac {1}{nNright )\left (2-\frac {1}{n}\right )+2-\frac {2}{n}\right ]

\displaystyle =4+\frac {2}{6}+2=\frac {193}

#424469
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

\displaystyle \int_1"4(x"2-x)dx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+4... 14/31
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Let I=\int_174(x"2-x)dx

=\int_174x*2dx-\int_1"4xdx

Let I=I_1-1_2, where |_1=\int_1"4x"2dx and |_2=\int_1"4x dX ......... (1)

It is known that,

\int_a"bf(x)dx=(b-a)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)f(a)+f(a+h)+........ fla+(n-1)h], where h=\dfrac {b-a}{n}

For I_1=\int_1"4x"2dx,

a=1, b=4, and f(x)=x"2

\therefore h=\dfrac {4-1}{n}=\dfrac {3}{n}

1I_1R\int_1"4dx=(4-1)\displaystyle \lim_{n\rightarrow \infty\frac {1{n)[f(1)+f(1+h)+.....+f(1+(n-1)h)]

=3\displaystyle \lim_{n\rightarrow \infty)\frac {T)}n\eft [I"2+H\left (1+\frac {3{nN\right }*2+H\left (1+2\cdot \frac {3}{n)\right )*2+..\left (1+\frac {(n-1)3}{n\right )*2\right ]

=3\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n\eft [1"2+\left \(1"2H\left (\frac {3} n}\right )*2+2\cdot \frac {3}{n)\right \}+....A\left \(1"2+H\left (\frac {(n-1)3}{n)\right }*2+\frac {2\cdot (n-
M\cdot 3)n)right \)\right ]

=3\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n\eft [(1"2+\underset {n times){... }+1"2)H\left (\frac {3}nf\right )*2\left \{(1'2+2/2+... +(n-1)"2\right \}[+2\cdot \frac {3}n\eft \(1+2+...+(n-
M\right \\\right ]

=3\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)\left [n+\frac {9} n*2\left \(\frac {(n-1)(n)(2n-1)}{6}\right \}+\frac {6}n\left \(\frac {(n-1)(n)}{2\right \)\right ]

=3\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n\eft [n+\frac {9n}{6Nleft (1-\frac {1}{nN\right \left (2-\frac {T}{n})\right )+\frac {6n-6}{2)\right ]

=3\displaystyle \lim_{n\rightarrow \infty)\left [1+\frac {9}6)\left (1-\frac {T}{n}\right \\left (2-\frac {1}{nN\right }+3-\frac {3}{n}\right ]

=3[1+3+3]=3[7]

For |_2=\int_1"4xdx,

a=1, b=4, and f(x)=x

\Rightarrow h=\dfrac {4-1{n}=\dfrac {3}{n}

\therefore |_2=(4-1)\displaystyle \lim_{n\rightarrow \infty\frac {1{n}f(1)+f(1+h)+....fla+(n-1)h)]

=3\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[1+(1+h)+...+(1+(n-1)h]

=3\displaystyle \lim_{n\rightarrow \infty\frac {1}{(n)\left [1H\left (1+\frac {3{n}\right )+....Aleft \(1+(n-N)\frac {3{nNright \\right ]
=3\displaystyle \lim_{n\rightarrow \inftyN\frac {1}{(n)\left [(1+\underset {n times}1+...}+)+\frac {3{n}(1+2+...+(n-W)\right ]
=3\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)\left [n+\frac {3{n\eft \(\frac {(n-1)n}2N\right \\right ]
=3\displaystyle \lim_{n\rightarrow \infty)\frac {T}{n\left [1+\frac {3}{2N\left (1-\frac {1}{nNright )\right ]

=3\left [1H\dfrac {3} 2N\right ]=3\left [\dfrac {5)}{2}\right ]

I_2=\dfrac {1512} ........ (3)

From equations (2) and (3), we obtain

\displaystyle I=I_1-I_2=21-\dfrac {15}2}=\dfrac {27)(2}

#424500
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

\displaystyle \int_{-1}"e”xdx

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=422974%2C+422984%2C+4... 15/31
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Let IR\int_{-1)"e"xdx
We know that

\displaystyle \int_a"b f(x)dx=(b-a)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[f(a)+f(a+h) ....fla+(n-1)h)], where h=\cfrac {b-a)}{n}

Here, a=-1, b=1, and f(x)=e"x

\therefore \displaystyle h=\frac {1+1}{n}=\frac {2)}{n}

\therefore I=(1+1)\displaystyle \lim_{n\rightarrow \infty\frac {1{nN\left [f(-1)+Aleft (-1+\frac {2{n}\right }+A\left (-1+2\cdot \frac {2}{nNright )+ ... +left (-1+H\frac {(n-1)2){n)\right )\right ]

=2\displaystyle \lim_{n\rightarrow \infty\frac {1}{n\left [e"{-1}+eM\left (-1+\cfrac {2}{nN\right )}+e"{(\left (-1+2\cdot \cfrac {2}{n} \right )}+....eM\left (-1+(n-1)\cfrac {2){n} \right ) Nright ]

=2\displaystyle \lim_{n\rightarrow \infty\frac {1{n\left [e"{-TNleft \{1+e {\frac {2)}{n}+e\frac {4}{n}+e \frac {6} n}}+e(n-I\frac {2 nNright \\right ]

which forms a G.P.

\displaystyle =2\lim _{ n\rightarrow \infty }\frac { e{-1}} n }\left] \frac { { \left( e’ \cfrac {2 } n} }\right) ¥ n -1} e \frac{2 )X n} }-1} \right] (Sum of n terms of G.P.)

=eM-1\times 2\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n)\left [\frac {e”2-1){e{\frac {2}{n}}-1}\right ]

\displaystyle =(e”{ 2 }-1)2e"{ -1 Nlim _{ n\rightarrow \infty }\frac {1} n(\cfrac {2} n}) }\left] \frac {1} \frac{ e \frac{2} n} } Y \cfrac{2)} n} } } \right]

=e™-Mleft [\dfrac {2(e"2-1)}2)\right ] \left[ \lim _{ h\rightarrow 0 }\left( \cfrac { e’ h }-1 { h } \right) =1 \right]

=\cfrac {e"2-1}{e}

=e-\cfrac {1{e}

#424636
Topic: Definite Integral as a Limit of Sum

Evaluate the given definite integrals as limit of sums:

\displaystyle \int_0"4(x+e2x})dx

Solution

\int_a”bf(x)dx=(b-a)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[f(a)+f(a+h)+...+f(a+(n-1)h)], where h=\dfrac {b-a}{n}

Here, a=0, b=4, and f(x)=x+e"(2x}

\therefore h=\dfrac {4-O}n}=\dfrac {4}{n}

\Rightarrow \int_0"4(x+e{2x)}dx=(4-0)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}{f(O)+f(h)+f(2h)+...+f((n-1)h)]
=4\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[(O+e"0)+(h+e2h})+(2h+e 2\cdot 2h})+...H\left \{(m-1)h+e2(n-)h}\right \}]
=4\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n}[1+(h+e2h})+(2h+e"{4h))+... Nleft \{(m-1)h+e"{2(n-1)h]\right \}]
=4\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n}[\left \(h+2h+3h+...+(n-1)h\right \}[+(1+e{2h}+e"{4h}+...+e 2(n-1)h})]
=4\displaystyle \lim_{n\rightarrow \infty)\frac {T}{(nNeft [h\left \{1+2+...(n-W)\right \}\left (\frac {2*{2hn)}-1)}{e2h}-1\right )\right ]
=4\displaystyle \lim_{n\rightarrow \infty)\frac {1}{nNeft [\frac {h(n-1)n)}{2}H\left (\frac {e*{2hn}-1)}{e*{2h}-1\right )\right ]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}\left [\frac {4}n}\cdot \frac {(n-1)n}{2}H\left (\frac {e"8-1e\frac {8 n}}-1)\right )\right ]
=4(2)+4\displaystyle \lim_{n\rightarrow \infty\frac {(e"8-1}{\left (\frac {e"{\frac {8{n}}-1}{\frac {8}n}\right )8}

=8+\dfrac {4\cdot (e"8-1)}8}, \left (\because \displaystyle \lim_{n\rightarrow \infty\dfrac {e"x-1}{x}=N\right )

\displaystyle =8+\frac {e"8-1}{2)=\frac {15+e"8)}2}

#424645
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_{\tfrac {\pi}{6}}*{(\tfrac {\pi}{4}}co\sec x dx
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Solution
Let \displaystyle I=\int_{\tfrac {\pi}{6}}\{\tfrac {\pi}{4}}co\sec x dx
\Rightarrow\displaystyle \int co\sec x dx=\log Ico\sec x-\cot xI=F(x)
By second fundamental theorem of calculus, we obtain
\displaystyle I=F\left (\cfrac {\pi}{4}\right )-F\left (\cfrac {\pi}{6}\right )
\displaystyle =\log Ico\sec \cfrac {\pi}4}-\cot \cfrac {\pi}4}l-\log Ico\sec \cfrac {\pi}{6}-\cot \cfrac {\pi}{6}l
\displaystyle =\logl\sqrt 2-1l-\logl2-\sqrt 3l

\displaystyle =\log \left (\cfrac {\sqrt 2-1}2-\sqrt 3\right )

#424646
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"\frac {dx){\sqrt {1-x"2}}

Solution

Let I=\displaystyle \int_0"M\frac {dx}{\sqrt {1-x"2}}

\Rightarrow \displaystyle \int \frac {dx}{\sqrt {1-x*2}}=\sin{-1}x=F(x)
By second fundamental theorem of calculus, we obtain
1=F(1)-F(0)

=\sin-1}(1)-\sin{-1}0)

=\dfrac {\pi}{2}-0=\dfrac {\pi}{2}

#424647
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"N\frac {dx}{1+x"2}

Solution

Let I=\displaystyle \int_0™\frac {dx}{1+x"2}

\Rightarrow \displaystyle \int \frac {dx}{1+x"2}=\tan{-1}x=F(x)
By second fundamental theorem of calculus, we obtain
1=F(1)-F(0)

=\tan”{-1}(1)-\tan"{-1}(0)=\dfrac {\pi}{4}

#424648
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_2"3\frac {dx}{x"2-1}

Solution

Let \displaystyle I=\int_23\frac {dx}{x"2-1}

\Rightarrow \displaystyle \int \frac {dx}{x"2-1}=\frac {1}{2\log \left \rac {x-1}{x+1\right [=F(x)

By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

\displaystyle =\frac {1}{2\left Nlog\left \frac {3-1)}{3+1)\right I-\log \left Nrac {2-1{2+1)\right \right ]
\displaystyle =\frac {1}{2\left [\log \left NMrac {2}{4\right I\log\left Mrac {1{3\right N\right ]
\displaystyle =\frac {1}{2} \left [\log \frac {1}{2}-\log \frac {1}3}\right ]

\displaystyle=\frac {1}{2\eft \log \frac {3}{2}\right ]

#424650
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_2"3\frac {xdx}{x"2+1}

Solution
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Let \displaystyle I=\int_2"3\frac {xdx}{x"2+1}

\displaystyle \int \frac {x}{x"2+1)dx=\frac {1{2\int \frac {2x}{x"2+1}dx=\frac {1{2)\log (1+x"2)=F(x)
By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

\displaystyle =\frac {1}2)\log (1+(3)"2)-\log (1+(2)*2)]

\displaystyle =\frac {1}{2)[\log (10)-\log (5)]

\displaystyle =\frac {1}{2\log \left (\frac {10}{5]\right )=\frac {1{2\log 2

#424652
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"\frac {2x+3}{5x"2+1}dx

Solution

Let \displaystyle I=\int_0"\frac {2x+3}{5x"2+1}dx

\Rightarrow \displaystyle \int \frac {2x+3}{5x"2+1)dx=\frac {1}{5)\int \frac {5(2x+3)}{5x"2+1}dx

\displaystyle =\frac {1}{5]int \frac {10x+15}{5x"2+1)dx

\displaystyle =\frac {1}{5]int \frac {10x}{5x"2+1}dx+\int \frac {1}{5x"2+1}dx

\displaystyle =\frac {1}{5]int \frac {10x}{5x"2+1}dx+3\int \frac {1}{5\left (x*2+\frac {1}{5)\right )}dx

\displaystyle =\frac {1}{5\log (5x"2+1)+\frac {3}{5)\cdot \frac {1}{\frac {T}{\sqrt 5}\tan"{-T\frac {x}{\frac {T)}\sqrt 5}}
\displaystyle =\frac {1}{5\log (5x"2+1)+\frac {3}{\sqrt 5\ tan”{-1}(\sqrt 5x)

By second fundamental theorem of calculus, we obtain

1=F(1)-F(0)

=\displaystyle \left \(\frac {1{5\log (5+1)+\frac {3){\sqrt S\tan”{-1}(\sqrt 5)\right \}-\left \(\frac {1}{5}(1)+\frac {3}\sqrt SNtan”{-1}(0)\right \}

\displaystyle =\frac {1}{5N\log 6+\frac {3}\sqrt S\tan*{-1\sqrt 5

#424653
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"xe{x"2}dx

Solution

Let I=\int_0Mxe\(x"2}dx

Put xA2=t\Rightarrow 2x dx =dt

As x\rightarrow O, t\rightarrow 0 and as x\rightarrow 1, t\rightarrow 1,
\therefore I=\dfrac {1{2\int_0Me"tdt

\Rightarrow \dfrac {1}{2\int e*tdt=\dfrac {1}{2}e"t=F(t)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)

=\dfrac {1}{2}e-\frac {1}{2}e"0

=\dfrac {1}{2)(e-1)

#424654
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_1"2\frac {5x"2}{x"2+4x+3}

Solution
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Let \displaystyle I=\int_1"2\frac {5x"2}{x"2+4x+3}

Since, degree of numerator is equal to degree of denominator, so dividing 5x*2 by x"2+4x+3

\displaystyle I=\int_1"2\left \{5-\frac {20x+15}x"2+4x+3N\right \}dx

\displaystyle =\int_1"25 dx-\int_1"2\frac {20x+15}{x"2+4x+3}dx

\displaystyle =[5x]_1"2-\int_1"2\frac {20x+15}{x"2+4x+3}dx

=51 oo 0]

where |_1=\displaystyle \int_1"2\frac {20x+15)}{x"2+4x+3}dx

Consider I_1=\displaystyle \int_1"2\frac {20x+15}{x"2+4x+3}dx

Let 20x+15=A\cfrac {d}{dx}(x"2+4x+3)+B

\Rightarrow 20x+15=A2x+4)+B  ....(2)

=2Ax+4A+B)

Equating the coefficients of x and constant term, we obtain

A=10 and B=-25

Substituting these values in (2),

20x+15=10(2x+4)-25

\Rightarrow \displaystyle |_1=10\int_1"2\cfrac {2x+4}x"2+4x+3}dx-25\int_1"2\cfrac {dx}{x 2+4x+3}
Let x*2+4x+3=t

\Rightarrow x*2+4x+3=t

\Rightarrow (2x+4)dx=dt

\Rightarrow\displaystyle |_1=10\int_{8}*{15} \frac {dt}{t}-25\int_{1}"2 \frac {dx}{(x+2)"2-1"2}
\displaystyle =10 [\log t]_{8}*{15}-25\left [\frac {1{2\log \left (\frac {x+2-1}{x+2+1)\right )\right ]_{1}*2
\displaystyle =10 [\log 15 - \log 8]-25\left [\frac {1{20\log \left (\frac {x+1}{x+3\right )\right ]_1"2
\displaystyle =[10 \log 15-10\log 8]-25\left [\frac {1}{2\log \frac {3}{5}-\frac {1}{2\log \frac {2}{4}\right ]
\displaystyle =[10\log (5\times 3)-10 \log (4\times 2)}-\frac {25}{2)]\log 3-\log 5-\log 2+\log 4]
\displaystyle =[10 \log 5+10 \log 3-10 \log 4-10\log 2-\frac {25}{2)\log 3-\log 5-\log 2 +H\log 4]
\displaystyle =\left [10+\frac {25}{2}\right Nog 5+\left [-10-\frac {25} 2\right Nlog 4H\left [10-\frac {25)}{2}\right Nog 3+\left [-10+\frac {25} 2)\right Nog 2
\displaystyle =\frac {45}{2)\log 5-\frac {45}{2)\log 4-\frac {5)}{2\og 3+\frac {5)}2\log 2

\displaystyle =\frac {45}{2)\log \frac {5}4}-\frac {5)2\log \frac {3}{2}

Substituting the value of I_1in (1), we get

\displaystyle I=5-\left [\frac {45}{2)\log \frac {5}{4}-\frac {5)}{(2\log \frac {3}{2}\right ]

\displaystyle =5-\frac {5}{2)\left [9 \log \frac {5)}{4}-\log \frac {3}{2}\right ]
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#424657
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"2\frac {6x+3}{x"2+4}dx

Solution

Let \displaystyle I=\int_0"2\frac {6x+3}{x"2+4}dx

\Rightarrow \displaystyle \int \frac {6x+3}{x"2+4}dx=3\int \frac {2x+1}{x"2+4}dx
\displaystyle =3\int \frac {2x}{x"2+4}dx+3\int \frac {1}{x"2+4}dx

\displaystyle =3 \log (x"2+4)+\frac {3} 2)\tan"{-T)\frac {x}{2)}=F(x)

By second fundamental theorem of calculus, we obtain

I=F(2)-F(0)

\displaystyle =\left \(3 \log (2*2+4)+\frac {3)}2\tan"{-T\left (\frac {2}{2}\right )\right \}-\left \(3 \log (0+4)+\frac {3{2\tan{-1\left (\frac {0} 2N\right )\right \}
\displaystyle =3 \log 8+\frac {3)}{2)\tan"{-1}1-3 \log 4-\frac {3)}{2)\tan"{-1)0
\displaystyle =3 \log 8+\frac {3){4\left (\frac {\pi)}{4}\right )-3 \log 4-0
\displaystyle =3\log \left (\frac {8}{4}\right )+\frac {3\pi}8}

\displaystyle =3 \log 2+\frac {3\pi}8}

#424658
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"N\left (xe"x+\sin \frac {\pi x}{4}\right )dx

Solution

Let \displaystyle I=\int_0"M\left (xe"xH\sin \frac {\pi x}{4}\right )dx

\Rightarrow \displaystyle \int \left (xe"x+\sin \frac {\pi x}{4}\right )dx=x\int e”xdx-\int \left \(\left (\frac {d}{dx}x\right \\int e”xdx\right \}dx+H\left \{\frac {-\cos \frac {\pi x}{4}}{\frac {\pi}
{4\right \}

\displaystyle =xe”x-\int e*xdx-\frac {4}\pi\cos \frac {\pi x}{4}

\displaystyle =xe”x-e*x-\frac {4}\pi\cos \frac {\pi x}{4}=F(x)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)

\displaystyle =\left (1.e*-eM-\frac {4}{\pi\\cos \frac {\pi}{4}\right )-\left (0.e"0-e"0-\frac {4}\pi}\cos O\right )

\displaystyle =e-e-\frac {4){\pi\eft (\frac {1)}{\sqrt 2}\right )+1+\frac {4}{\pi}

\displaystyle =1+\frac {4){\pi}-\frac {2\sqrt 2}{\pi}

#424660
Topic: Changing Variable

\displaystyle \int_1"{\sqrt 3\frac {dx}{1+x"2} equals

A \dfrac {\pi}{3}
B \dfrac {2\pi}3}

C \dfrac {\pi}{6}

|E| \dfrac {\pi}{12}

Solution

\displaystyle \int \frac {d}{1+x"2}=\tan{-1}x=F(x)

By second fundamental theorem of calculus, we obtain
\displaystyle \int_1"{\sqrt 3\frac {dx}{1+x"2}=F(\sqrt 3)-F(1)
=\tan*{-1\sqrt 3-\tan"{-111

\displaystyle =\frac {\pi}{3}-\frac {\pi}{4}=\frac {\pi}{12}
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#424661
Topic: Changing Variable

\displaystyle \int_O0"{\frac {2}{3))\frac {dx}{4+9x"2} equals

A \dfrac {\pi}{6}

B \dfrac {\pi}{12}

\dfrac (\pi}{24}

D \dfrac {\pi}4}
Solution
\displaystyle \int \frac {dx}{4+9x"2}=\int \frac {dx}{(2)"2+(3x)"2}
Put 3x=t\Rightarrow 3dx=dt
\therefore\displaystyle \int \frac {dx}{(2)"2+(3x)"2}=\frac {1)}3\int \frac {dt}{(2)"2+t"2}
\displaystyle =\frac {1)}3\left [\frac {1{2)\tan{-1\frac {t}{2}\right ]
\displaystyle =\frac {1}{6\tan*{-1\left (\frac {3x}{2\right )
~F(x)
By second fundamental theorem of calculus, we obtain
\displaystyle \int_0"{(\frac {2}{3})\frac {dx}{4+9x"2}=F\left (\frac {2){3\right )-F(O)
=\dfrac {1{6\tan*{-1\left (\dfrac {3{2)\cdot \dfrac {2}{3)\right )-\dfrac {1}{6})\tan"{-1}0
=\dfrac {1{6)\tan”{-1}1-0

\displaystyle =\frac {1}{6\times \frac {\pi}{4}=\frac {\pi}{24}

#424663
Topic: Changing Variable

Evaluate the integral \displaystyle \int_0"\frac {x}{x"2+1)dx using substitution.

Solution

\displaystyle \int_O0"\frac {x}{x"2+1}dx

Let x"2+1=t\Rightarrow 2x dx=dt

When x=0, t=1 and when x=1, t=2

\therefore\displaystyle \int_0"N\frac {x}{x"2+1}dx=\frac {T}2\int_1"2\frac {dt}{t}
\displaystyle =\frac {1}{2)\logltl]]_1"2

\displaystyle =\frac {1}{2)\log 2-\log 1]=\frac {1}{2\og 2

#424664
Topic: Changing Variable

Evaluate the integral \displaystyle \int_0"{\frac {\pi}{{2))\sqrt {\sin \phij\cos"5\phi d\phi using substitution.

Solution

Let \displaystyle I=\int_0"{(\tfrac {\pi}2})\sqrt {\sin \phi}cos"5\phi d\phi =\int_0"{(\tfrac {\pi}2))\sqrt {\sin \phi)\cos"4\phi d\phi

Also, let \sin\phi =t\Rightarrow \cos \phi d\phi =dt

When \phi=0, t=0 and when \phi =\cfrac {\pi}{2}, t=1

\therefore IR\int_0™M \sqrt t(1-t"2)"2dt

=\int_0M t*\tfrac {1{2})(1+t"4-2t"2)dt

=\int_0M\left [t*(\tfrac {1}{2}}+t"(\tfrac {9} 2)}-2t"{\tfrac {5} 2})\right ]dt

\displaystyle =\left [\frac {t"(\tfrac (3} 2)}}{\frac {3} 2+\frac {t"{\tfrac (1T} 2){\frac {11}{2))-\frac {2t"{\tfrac (7}{2})\frac {7)}2}\right ]_O™M
\displaystyle =\cfrac {2}{3}+\frac {2)}{11}-\frac {4}{7}

\displaystyle =\cfrac {154+42-132)231}=\frac {64}231}
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#424665
Topic: Changing Variable

Evaluate the integral \displaystyle \int_O"\sin*{-1\left (\frac {2x}{1+x"2\right )dx using substitution.

Solution

Let N\displaystyle =\int_0"\sin"{-1\left (\frac {2x){1+x"2\right )dx

Also, let x=\tan\theta \Rightarrow dx=\sec"2\theta d\theta

When x=0, \theta =0 and when x=1, \theta =\dfrac {\pi}{4}

\therefore\displaystyle I=\int_0"{\frac {\pi}{{4})\sin*{-1\left (\frac {2 \tan\theta){1+\tan"2\theta}\right )\sec"2\theta d\theta
=\int_0\frac {\pi}{4N\sin"{-1} (\sin 2\theta)\sec”2 \theta d\theta

=\int_0"\frac {\pi}{4}} 2\theta \cdot \sec”"2\theta d\theta

=2\int_0"(\frac {\pi}{4}\theta \cdot \sec"2\theta d\theta

Taking \theta as first function and \sec"2\theta as second function and integrating by parts, we obtain

1=2\left [\theta \int \sec"2\theta d\theta -\int \left \{\left (\frac {d}{dx}\theta \right )\int \sec”2 \theta d\theta \right \}d\theta \right ]_0"{\frac {\pi}{4}}
=2[\theta \tan \theta -\int \tan \theta d\theta ]_0"(\frac {\pi}{4}}

=2[\theta \tan \theta H\log I\cos \theta I]_0"{\frac {\pi}{4}}

=2\left [\dfrac {\pi}{4\tan \dfrac {\pi}{4}+\log \left \cos \dfrac {\pi}{4\right I-\log \cos Ol\right ]

=2\left [\dfrac {\pi}{4}+\log \left (\dfrac {1}{\sqrt 2)\right )-\log 1\right ]

=2\left [\dfrac {\pi}{4}-\dfrac {1}{2\log 2\right ]

=\dfrac {\pi}{2}-\log 2

#424666
Topic: Changing Variable

Evaluate the integral \displaystyle \int_0"2x\sqrt {x+2} using substitution.

Solution

\int_0"2x\sqrt {x+2}dx

Let x+2=t"2\Rightarrow dx=2tdt

When x=0, t=\sqrt 2 and when x=2, t=2

\therefore \int_0"2x\sqrt {x+2}dx=\int_{\sqrt 2}*2(t*2-2)\sqrt {t"2}2tdt
=2\int_{\sqrt 2}"2(t"2-2)t"2dt

=2\int_{\sqrt 2)"2(t"4-2t"2)dt

\displaystyle =2\left [\frac {t"5}{5}-\frac {2t"3}3N\right ]_{\sqrt 5}*2
\displaystyle=2\left [\frac {32}{5}-\frac {16)}{3}-\frac {4\sqrt 2}{5}+\frac {4\sqrt 2){3N\right ]
\displaystyle=2\left [\frac {96-80-12\sqrt 2+20\sqrt 2}{15}\right ]
\displaystyle=2\left [\frac {16+8\sqrt 2}{15]\right ]

\displaystyle=\frac {16(2+\sqrt 2))15}

\displaystyle=\frac {16\sqrt 2(\sqrt 2+1)}{15}

#424667
Topic: Changing Variable

Evaluate the integral \displaystyle \int_0"\tfrac {\pi{2})\frac {\sin x}{1+\cos"2x}dx using substitution.

Solution

\displaystyle \int_O0"{\tfrac {\pi}{2})\frac {\sin x}{1+\cos"2x}dx

Let \cos x=t\Rightarrow - \sin x dx =dt

When x=0, t=1 and when x=\cfrac {\pi}2}, t=0

\displaystyle \Rightarrow \int_0"{\tfrac {\pi}{2})\frac {\sin x}{1+\cos”"2x}dx=\int_1"O\frac {dt}{1+t"2}
=[\tan"{-1t]_1"0

=[\tan"{-1)0-\tan"{-1)1]

=-\left [-\cfrac {\pi}{4)\right ]=\cfrac {\pi}{4}
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#424668
Topic: Changing Variable

Evaluate the integral \displaystyle \int_0"2\frac {dx}{x+4-x"2} using substitution.

Solution

\displaystyle\int_0"2\frac {dx}{x+4-x"2}=\int_0"2\frac {dx}{-(x"2-x-4)}

\displaystyle=\int_0"2\frac {dx}{-(x"2-x+\frac {1}{4}-\frac {1}{4}-4)}

\displaystyle=\int_0"2\frac {dx}{-\left \left (x-\frac {1}{2)\right }*2-\frac {17}{4)\right ]}

\displaystyle=\int_0"2\frac {dx}{\left (\frac {\sqrt {17}}{2}\right )*2-\left (x-\frac {1}{2}\right )"2}

Let \displaystyle x-\frac {1}{2}=t\Rightarrow dx=dt

When x=0, t=-\frac (1}{2} and when x=2, t=\frac {3}{2}

\displaystyle\therefore \int_0"2\frac {dx}{\left (\frac {\sqrt {17}}{2]\right )*2-\left (x-\frac (1}{2}\right )*2}=\int_{-\frac (1) 2}}"(\frac {3} 2}\frac {dt}{\left (\frac {\sqrt (17}}{2)\right )"2-t"2}
\displaystyle=\left [\frac {1}{2\left (\frac {\sqrt {17}}{2]\right )\log \frac {\frac {\sqrt {17}}{2)}+t)}\frac {\sqrt {17}}{2}-t)\right ]_{-\frac {1}{2)}*{\frac {3}2}}

\displaystyle=\frac {1}{\sqrt {17})\left \Nlog \frac {\frac {\sqrt {17}}{2}+\frac {3} 2]}\frac {\sqrt {17}}{2}-\frac {3}{2]}-\log\frac {\frac {\sqrt {17}}{2}-\frac {1}{2})}{\frac {(\sqrt {(17}}{2}+\frac {1}{2}\right ]
\displaystyle=\frac {1}{\sqrt {17})\left \log \frac {\sqrt {17}+3}{\sqrt {17}-3}-\log \frac {\sqrt {17}-1}{\sqrt {17}+1)\right ]

\displaystyle=\frac {1}{\sqrt {(17})\left [\log \frac {\sqrt {17}+3)}{\sqrt {17}-3\times \frac {\sqrt {17}+1){\sqrt {17}-1\right ]

\displaystyle=\frac {1}{\sqrt {(17}\log\left [\frac {17+3+4\sqrt {(17}){17+3-4\sqrt {17}\right ]

\displaystyle=\frac {1{\sqrt {17})\log \left [\frac {20+4\sqrt {17}}{20-4\sqrt {17}}\right ]

\displaystyle=\frac {1}{\sqrt {17}})\log \left (\frac {5+\sqrt {17})}5-\sqrt {17}\right )

\displaystyle=\frac {1}{\sqrt {17}\log \left [\frac {(5+\sqrt {17})(5+\sqrt {17})}{25-17}\right ]

\displaystyle=\frac {1{\sqrt {17})\log \left [\frac {25+17+10\sqrt {17}}{8}\right ]

\displaystyle=\frac {1{\sqrt (17}\log\left (\frac {42+10\sqrt {17}}{8)\right )

\displaystyle=\frac {1}{\sqrt {(17}\log \left (\frac {21+5\sqrt {17}}{4)\right )

#424680
Topic: Changing Variable

Evaluate the integral \displaystyle \int_{-1}*\frac {dx}{x"2+2x+5} using substitution.

Solution

\displaystyle \int_{-1}*\frac {dx}{x"2+2x+5}=\int_{-1)"\frac {dx}{(x"2+2x+1)+4}=\int_{-1}"\frac {dx}{(x+1)*2+(2)"2}
Let x+1=t\Rightarrow dx=dt

When x=-1, t=0 and When x=1, t=2

\therefore\displaystyle \int_{-1}*N\frac {dx}{(x+1)"2+(2)"2}=\int_0"2\frac {dt}{t*2+2/2}

=\left \dfrac {1}{2\tan"{-1\dfrac {t{2)\right ]_0"2

=\dfrac {1{2\tan*{-1}1-\dfrac {1{2)\tan”{-1}0

\displaystyle =\frac {1}{2\left (\frac {\pi{4}\right )=\frac {\pi}{8}

#424689
Topic: Changing Variable

Evaluate the integral \displaystyle \int_1"2\left (\frac {1}{x}-\frac {1}{2x"2\right )e"{2x}dx using substitution.

Solution
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\int_1"2\left (\dfrac {1}{x}-\dfrac {1{2x*2)\right )e"{2x}dx

Let 2x=t\Rightarrow 2dx=dt

When x=1, t=2 and when x=2, t=4

\therefore \displaystyle \int_1"2\left (\frac {1}{x}-\frac {1{2x*2}\right )e (2x}dx=\int_2"4\frac {1)}{2\left (\frac {2){t}-\frac {2){t"2N\right )e"tdt
=\displaystyle \int_2"4\left (\frac {1}{t}-\frac {1}{t*2}\right )e”tdt

Let \dfrac {(1){t}=f(t)

Then, f'(t)=-\dfrac {1{t"2}

\Rightarrow \displaystyle \int_2"4\left (\frac {1}{t}-\frac {1}{t"27\right )e"tdt=\int_2"4e[f(t)+f'(t)]dt
=[entf(t)]_2"4

=\left [e*t\cdot \dfrac {1}{t\right ]_2"4

=\left \dfrac {e"t}{t)\right _2"4

=\dfrac {e"4){4}-\dfrac {e"2}{2}

=\dfrac {e"2(e"2-2)}{4}

#424707
Topic: Changing Variable

The value of the integral \displaystyle \int_{\frac {1{3)}"\frac {(x-x"3)"{\frac {1}{{3}}x"4}dx

:

B 0

[ 3

D 4
Solution
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Let \displaystyle I=\int_{ {1/{3)"\frac {(x-x"3)*(\frac {1}{3}}}{x"4}dx

Put x=\sin\theta

\Rightarrow dx=\cos\theta \, d\theta

When x=\cfrac {1}{3},\theta =\sin*{-1\left (\cfrac {1}{3)\right ) and when x=1, \theta =\cfrac {\pi}{2}

\Rightarrow \displaystyle IR\int_{\sin*{-1\left (\frac {1}{3N\right )}*{\frac {\pi}2})\frac {(\sin\theta-\sin*3\theta)*(\frac {1{3}}}\sin*4\theta)cos \theta \,d\theta

\displaystyle =\int_{\sin*{-1\left (\frac {1}3)\right )}*{\frac {\pi}{2}\frac {(\sin\theta){(\frac {1}{3}}(1-\sin*2\theta){\frac {1{3}}}{\sin*4\theta}\cos \theta \, d\theta

\displaystyle =\int_{\sin"{-1\left (\frac {1}3)\right )}*{\frac {\pi}{2}\frac {(\sin\theta)*{(\frac {1}{3)}(\cos\theta){\frac {2){3}}}{\sin*4\thetaj\cos \theta \, d\theta

\displaystyle =\int_{\sin*{-1\left (\frac {1}3}\right )}*{\frac {\pi}{2}\frac {(\sin\theta)*{(\frac {1}{3)}(\cos\theta){\frac {2){3}}}{\sin*2\theta \sin"2\thetaj\cos \theta d\theta

\displaystyle =\int_{\sin"{-T\left (\frac {1}{3\right )}*{(\frac {\pi}{2}\frac {(\cos\theta)"{\frac {S}3}}}{(\sin\theta)*{(\frac {5)}{3}}))cosec”2\theta d\theta

\displaystyle=\int_{sin"{-1\left (\frac {1}{3)\right )}*{\frac {\pi}{2}}(\cot\theta)"{\frac {5)}{3}jcosec”2\theta d\theta

Put \cot \theta=t

\Rightarrow -cosec”2\theta \,d\theta=dt

When \theta=\sin"{-1\left (\dfrac {1}{3}\right ),t=2\sqrt 2 and when \theta=\dfrac {\pi}2}, t=0

\therefore I=-\int_{2\sqrt 2)*O(t)(\frac {5)(3}}dt

\Rightarrow \displaystyle I=\int_0"{2\sqrt 2} (t)*{\frac {5}{3})dt

\displaystyle =\left [\frac {3}{8)(t)"{\frac {8}{3))\right ] _0"{2\sqrt 2}

\displaystyle =\frac {3)}(8)[(2\sqrt 2)"{\frac {8}{3}}]

=\dfrac {3}(8)(\sqrt 8){(\frac {8)(3}]]

=\cfrac (3)(8][(8)"\frac {4)3}]

=\cfrac {3){8)[16]

=3\times 2

=6

Hence, the correct Answer is A.

#425533
Topic: Integration using Partial Fractions

Integrate the function \cfrac {1}{x-x"3}

Solution
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\displaystyle \frac {1}{x-x"3}=\frac {1}{x(1-x"2)}=\frac {1)}x(1-x)(1+x)}

Let \displaystyle \frac {1{x(1-x)(1+x)}=\frac {A}x}+\frac {B}(1-x)}+\frac {CY{1+x} ........ U]
\Rightarrow 1=A(1-x"2)+Bx(1+x)+Cx(1-x)

\Rightarrow 1=A-Ax"2+Bx+Bx"2+Cx-Cx"2

Equating the coefficients of x*2, x, and constant term, we obtain

A+BC=0

B+C=0

A=1

On solving these equations, we obtain

A=1, B=\dfrac {1}{2}, and C=-\dfrac {1}{2}

From equation (1), we obtain

\displaystyle\frac {1}{x(1-x)(1+x)}=\frac {T}{x}+\frac {1{2(1-x)}-\frac {1{2(1+x)}
\Rightarrow\displaystyle \int \frac {1}{x(1-x)(1+x)}dx=\int \frac {1}{x}dx+\frac {1}{20\int \frac {1}{1-x)dx-\frac (1{2\int \frac {1){1+x}dx
=\log IxI-\dfrac {1}{2)\log I(1-x)I-\dfrac {1}{2)\log I(1+x)!

=\loglxI-\logl(1-x)*{\frac {1} 2)}I-\logl(1+x)*{(\frac {1)}{2}}!

=\log \left Ndfrac {x}{(1-x)"{\frac {1} 2}(1+x)"\frac {(1}2P\right [+C

=\log \left Nleft (\dfrac {x"2}{1-x"2\right )*\frac {1}{2})\right I+C

=\dfrac {1{2)\log \left \dfrac {x"2){1-x*2}\right |+C

#425614
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_{\frac {\pi}{2)}"{(\pi}e”x\left (\frac {1-\sin x}{1-\cos x}\right )dx

Solution

N\displaystyle =\int_{\frac {\pi{2}}*{\pi}e”x\left (\frac {1-\sin x}{1-\cos x}\right )dx

\displaystyle=\int_{\frac {\pi}{2)*(\pile x\left (\frac {1-2 \sin\frac {x}{2}\cos \frac {x}{2}}2 \sin"2\frac {x}{2}}\right )dx
\displaystyle=\int_{\frac {\pi}2})*(\pi}e"x\left (\frac {\text{cosec}*2\frac {\pi}{2}}{2}-\cot \frac {x}{2}\right )dx

Let f(x)=-\cot \frac {x}{2}

\Rightarrow f'(x)=-\left (-\frac {12} \text{cosec}*2\frac {x}{2}\right )=\frac {1}{2)\text{cosec}*2\frac {x}{2}
\therefore\displaystyle I=\int_{\frac {\pi)}{2}}"{\pi}e”x(f(x)+f'(x)]dx

=[e™x\cdot f(x)dx]_{\frac {\pi{2}}*{\pi}

=-\left [e”x\cdot \cot \frac {x}{2\right ]_{\frac {\pi{2}}"{\pi}

=\left [e"{\pij\times \cot \frac {\pi}{2}-e"{\frac {\pi{2})\times \cot \frac {\pi{4}\right ]

=\left [e"{\pif\times 0-e*\frac {\pi}2))\times N\right ]=e"{\frac {\pi}2}}

#425616
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"{\frac {\pi}{4J)\frac {\sin x \cos x}{\cos"4 x+\sin*4x}dx

Solution

Let \displaystyle I=\int_0"{(\frac {\pi}{4})\frac {\sin x \cos x}{\cos"4 x+\sin*4x}dx

\displaystyle\Rightarrow I=\int_0"{(\frac {\pi}{4)\frac {\frac {(\sin x \cos x)}{\cos™4x}}{\frac {(\cos 4x+\sin"4x)}{\cos"4x}}dx
\displaystyle\Rightarrow I=\int_0"{(\frac {\pi}{4)\frac {\tan x \sec"2x}{1+\tan”*4x}dx

Let \tan"2x=t\Rightarrow 2 \tan x \sec"2x dx=dt

When x=0, t=0 and when x=\cfrac {\pi}{4}, t=1

\therefore\displaystyle I=\frac {1}{2\int_O0"\frac {dt}{1+t"2}

\displaystyle=\frac {1}{2)[\tan"{-1}t]_O™

\displaystyle=\frac {1}{2)[\tan"{-1}1-\tan"{-1}0]

\displaystyle=\frac {1}{2\left \frac {\pi)}{4}\right ]=\frac {\pi}{8}
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#425617
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"\frac {\pi}{2]\frac {\cos"2x dx}{\cos"2x+4 \sin"2x}

Solution

Let N\displaystyle=\int_O0"{\frac {\pi}{2)\frac {\cos"2x}{\cos"2x+4 \sin*2x}dx

\displaystyle\Rightarrow I=\int_0"{\frac {\pi}{2}}\frac {\cos”"2x}{\cos"2x+4(1-\cos"2x)}dx

\displaystyle\Rightarrow I=\int_0"{\frac {\pi}{2}\frac {\cos”"2x}{\cos"2 x+4-4\cos”2x}dx

\displaystyle\Rightarrow I=\frac {-1}{3\int_0*{\frac {\pi}{2}\frac {4-3\cos"2x-4}{4-3\cos"2x}dx

\Rightarrow\displaystyle I=\frac {-1}{3)\int_0"{\frac {\pi}{2}\frac {4-3 \cos”2x}{4-3\cos”"2x}dx+\frac {T}3\int_0"{(\frac {\pi}{2))\frac {4){4-3\cos"2x}dx
\Rightarrow\displaystyle I=\frac {-1}{3\int_0"{\frac {\pi}{2}}1 dx+\frac {13Nint_0"{\frac {\pi}{2}\frac {4 \sec"2x}{4 \sec"2x-3}dx
\Rightarrow\displaystyle | =\frac {-1}{3}[x]_0"{(\frac {\pi}{2)}+\frac {1}3\int_0"{(\frac {\pi}{2}\frac {4\sec"2x}{4(1+\tan"2x)-3)dx
\Rightarrow\displaystyle |=-\frac {\pi}{6}+\frac {2}{3\int_0"{\frac {\pi}{2J\frac {2 \sec"2x}{1+4 \tan*2x}dX +-essrrervn (1

Consider, \displaystyle\int_0"\frac {\pi}{2})\frac {2 \sec"2x}{1+4 \tan"2x}dx

Let 2 \tan x=t\Rightarrow 2 \sec"2x dx=dt

When x=0, t=0 and when x=\frac {\pi}{2}, t=\infty

\Rightarrow\displaystyle \int_0"{\frac {\pi}{2))\frac {2 \sec"2x}{1+4 \tan"2x}dx=\int_O"{(\infty\frac {dt}{1+t"2}
=\tan{-1t]_0"{\infty}

\displaystyle =[\tan*{-1}(\infty)-\tan{-1}(0)]=\frac {\pi}{2}

Therefore, from (1), we obtain

N\displaystyle =-\frac {\pi}{6}+\frac {2}3\left [\frac {\pi}{2\right J=\frac {\pi)}3}-\frac {\pi}6}=\frac {\pi}6}

#425620
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_{\frac {\pi}{6}}*{\frac {\pi}{3))\frac {\sin x+\cos x}{\sqrt {\sin 2x}}dx

Solution

Let Ndisplaystyle =\int_{\frac {\pi}{6}}(\frac {\pi}3M\frac {\sin x+\cos x}\sqrt {\sin 2xJ}dx

\Rightarrow\displaystyle I=\int_{\frac {\pi}{6}}"{\frac {\pi}{3\frac {(\sin x+\cos x)}{\sqrt {-(-\sin 2x)}}dx
\Rightarrow\displaystyle I=\int_{\frac {\pi}{6}}{\frac {\pi}{3\frac {\sin x+\cos x}{\sqrt {-(-1+1-2\sin x \cos x)}}dx
\Rightarrow\displaystyle I=\int_{\frac {\pi}{6}}{\frac {\pi}{3\frac {(\sin x+H\cos x)}{\sqrt {1-(\sin"2x+\cos"2x-2 \sin x \cos x)}}dx
\Rightarrow\displaystyle I=\int_{\frac {\pi}{6}}"{\frac {\pi}{3\frac {(\sin x+H\cos x)dx}{\sqrt {1-(\sin x-\cos x)"2}}

Let (\sin x - \cos x)=t\Rightarrow (\sin x+\cos x)dx=dt

when x=\dfrac (\pi}{6},t=\left (\dfrac {1-\sqrt 3}{2)\right ) and when x=\dfrac {\pi}{3}, t=\left (\dfrac {\sqrt 3-1){2}\right )
Ndisplaystyle=\int_{\frac {1-\sqrt 3}3}}"{\frac {\sqrt 3-1{2}\frac {dt}{\sqrt {1-t"2}}

\Rightarrow\displaystyle I=\int_{-\left (\frac {\sqrt 3-1}{2\right )}*{(\frac {\sqrt 3-1)}{1}\frac {dt}{\sqrt {1-t"2}}

As \displaystyle\frac {1}{\sqrt (1-(-ty*2}}=\frac {1}{\sqrt {1-t"2}}, therefore, \cfrac {1}{\sqrt {1-t"2]} is an even function.

It is known that if f(x) is an even function, then \displaystyle\int_{-a}*af(x)dx=2\int_0"af(x)dx
\Rightarrow\displaystyle I=2\int_0"(\frac {\sqrt 3-1}{2))\frac {dt}{\sqrt {1-t"2}}

=[2\sin"{-Bt]_{0}{\frac {\sqrt 3-1}{2}}

=2 \sin"{-1\left (\dfrac {\sqrt 3-1{2}\right )

#425622
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"N\frac {dx}{\sqrt {1+x}-\sqrt x}

Solution
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Let \displaystyle I=\int_0"\frac {dx}{\sqrt {1+x}-\sqrt x}

\displaystyle IR\int_0"M\frac {1{(\sqrt {1+x}-\sqrt x)\times \frac {(\sqrt {1+x}H\sqrt x){(\sqrt {1+x}H\sqrt x)}dx
\displaystyle =\int_0"\frac {\sqrt {1+x}+\sqrt x}{1+x-x}dx

\displaystyle =\int_0"M\sqgrt {1+x}dxHint_0"M\sqrt xdx

\displaystyle =\left [\frac {2){3)(1+x)"(\frac {3}{2}\right ]_0™M+\left [\frac {(2}3}(x)"(\frac {3}{2J\right ]_0™M
\displaystyle =\frac {2}3}[(2){\frac {3} 2}}-1]+\frac {2}3)[1]

\displaystyle =\frac {2}{3}(2)*{\frac {3}{2}}

\displaystyle =\frac {2\cdot 2\sqrt 2}{3}=\frac {4\sqrt 2}{3}

#425624
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"{\frac {\pi}{4})\frac {\sin x+\cos x}{9+16 \sin 2x}dx

Solution

Let N\displaystyle =\int_0"{(\frac {\pi}{4J\frac {\sin x+\cos x}{9+16 \sin 2x}dx
Also, let \displaystyle\sin x-\cos x=t\Rightarrow (\cos x+\sin x)dx=dt
When x=0, t=-1 and when x=\frac {\pi}4}, t=0

\Rightarrow (\sin x-\cos x)"2=t"2

\Rightarrow \sin"2x+\cos"2x-2\sin x \cos x=t"2

\Rightarrow 1-\sin 2x=t"2

\Rightarrow \sin 2x=1-t"2

\therefore\displaystyle I=\int_{-1}*O\frac {dt}{9+16(1-t"2)}
\displaystyle=\int_{-1}*0\frac {dt}{9+16-16t"2}

\displaystyle=\int_{-1}*0\frac {dt}{25-16t"2}=\int_{-1}*O\frac {dt}{(5)"2-(4t)"2}
\displaystyle=\frac {1{4\left [\frac {1}{2(5)\log \left \frac {5+4t}{5-4t)\right \right ]_{-1)"0
\displaystyle=\frac {1{40\left \log(1)-\log\left \frac {1}{9)\right N\right ]

\displaystyle=\frac {1{40\log 9

#425629
Topic: Changing Variable

Evaluate the definite integral \displaystyle \int_0"\frac {\pi}{2)\sin 2x \tan"{-1}(\sin x)dx

Solution

Let Ndisplaystyle =\int_0"{\frac {\pi}{2})\sin 2x \tan{-1}(\sin x)dx=\int_0"{\frac {\pi}{2})2 \sin x \cos x \tan"{-1}(\sin x)dx
Also, let \sin x=t\Rightarrow \cos x dx=dt

When x=0, t=0 and when x=\dfrac {\pi}{2}, t=1

\Rightarrow\displaystyle I=2\int_0*\tan"{-1)(t)dt ............ (U]

Consider \displaystyle\int t\cdot \tan (-1}t dt=\tan{(-1}t\cdot \int t dt-\int \left \(\frac {d}{dt}(\tan*{-1}t\int t dt\right \}dt
\displaystyle=\tan"{-1}t\cdot \frac {t"2}{2}-\int \frac {1{1+t"2N\cdot \frac {t"2)}{2}dt

\displaystyle=\frac {t*2\tan"{-1}t}{2}-\frac {1{20\int \frac {t"2+1-1}{1+t"2)dt

\displaystyle=\frac {t"2\tan"{-1}t}{2}-\frac {1{20\int 1 dt+\frac {1}{2\int \frac {1}{1+t"2)dt

\displaystyle=\frac {t"2\tan"{-1}t}{2}-\frac {1{2\cdot t+\frac {1{2\tan"{-1}t

\Rightarrow\displaystyle \int_0"t\cdot \tan"{-1}t dt=\left [\frac {t"2\cdot\tan"{-1}t}{2}-\frac {t}{2}+\frac {1{2)\tan{-1}t\right ]_O™
\displaystyle=\frac {1{2\eft [\frac {\pi}{4}-1+\frac {\pi}{4}right ]

\displaystyle=\frac {1}{2\eft [\frac {(\pi}2}-N\right ]=\frac {\pi}{4}-\frac {12}

From equation (1), we obtain

N\displaystyle=2\left [\frac {\pi}{4}-\frac {1{2}\right ]=\frac {\pi}{2}-1

#425642
Topic: Changing Variable
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Evaluate the definite integral \int_1"4[Ix-11+Ix-2[+Ix-3[]dx

Solution

Let I=\int_1"4[Ix-11+Ix-21+Ix-3]dx$

\Rightarrow I=\int_1"4Ix-1ldxH\int_1"4Ix-2|dx+\int_1"4Ix-3ldx

[ZI_TH_2+_3 e 0

where, |_12\int_1"4Ix-1ldx, |_2=\int_1"4Ix-2Idx, and |_3=\int_1"4Ix-3ldx
1_1=\int_1"4Ix-1ldx

(x-M\geq 0O for Nleq x\leq 4

\therefore I_1=\int_1"4(x-1)dx

\Rightarrow I_1=\left \dfrac {x"2}{2}-x\right ] _1"4

\Rightarrow I_1=\left [8-4-\dfrac (1}{2}+N\right J=\dfrac {92} ..c-veevvvenee (2)
1_2=\int_1"4Ix-2ldx

x-2\leq O for 2\leq x\leq 4 and x-2\leq O for N\leq x\leq 2

\therefore |_2=\int_1"2(2-x)dx+H\int_2"4(x-2)dx

\Rightarrow I_2=\left [2x-\dfrac {x"2}{2}\right ]_1"2+\left \dfrac {x"2}{2}-2x\right ]_2"4
\Rightarrow |_2=[4-2-2+\dfrac {1}{2}]+[8-8-2+4]

\Rightarrow I_2=\dfrac {1}{2}+2=\dfrac {5}{2} ....:ccevee-- 3

1_3=\int_1"4Ix-3ldx

x-3\geq O for 3\leq x\leq 4 and x-3\leq O for 1\leq x\leq 3

\therefore I_3=\int_1"3(3-x)dx+H\int_3"4(x-3)dx

\Rightarrow I_3=\left [3x-\dfrac {x"2}{2}\right ]_1"3+\left [\dfrac {x"2)}{2}-3x\right ] _3"4
\Rightarrow I_3=\left [9-\dfrac {9}{2}-3+\dfrac {1}{2)\right J+\left [8-12-\dfrac {9)}{2}+9\right ]
\Rightarrow |I_3=[6-4]+\left \dfrac {1}{2}\right ]=\dfrac {5)}2} ........--... (4)

From equations (1), (2), (3), and (4), we obtain

I=\displaystyle \frac {9} 2}+\frac {5}2}+\frac {5}{2}=\frac {19}2}

#425655
Topic: Changing Variable

Prove \displaystyle \int_0"xe"xdx=1

Solution

Let \displaystyle I=\int_0"xe”xdx=1

Integrating by parts, we obtain

I=\displaystyle x\int_0"Me"xdx-\int_0"*N\left \(\left (\frac {d}{dx}(x)\right )\int e”xdx\right \}dx
\displaystyle=[xe”x]_0™-\int_0"Me"xdx

\displaystyle=[xe”x]_0™M-[e"x]_O0™M

=e-et+1=1

Hence, the given result is proved.

#425659
Topic: Changing Variable

Prove \displaystyle \int_0"\frac {\pi}{2))\sin"3xdx=\frac {2)(3}

Solution
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Let I2\int_0"{\frac {\pi}{2)\sin"3x dx

1=2\int_0"{\frac {\pi}{2J\sin*2x\cdot \sin x dx

=\int_0{\frac {\pi}{2}}(1-\cos"2x)\sin x dx

=\int_0"\frac {\pi)}{2J\sin x dx-\int_0"(\frac {\pi}{2}\cos"2x\cdot \sin x dx

Put \cos x =t in second part \Rightarrow -\sin xdx=dt

\displaystyle \therefore I=[-\cos x]_0"{\frac {\pi}{2}}-\left [\frac {t"3}3N\right ]_O0"{1}
\displaystyle =1-\frac {1{3}=1-\frac {1}{3}=\frac {2)(3}

Hence, the given result is proved.

#425663
Topic: Changing Variable

Prove \displaystyle \int_O0"(\frac {\pi}{4}}2\tan"3x dx=1-\log 2

Solution

Let \displaystyle I=\int_0"{\frac {\pi}4}}2 \tan"3x dx

I=\displaystyle2\int_0"{\frac {\pi}{4])\tan"2 x \tan x dx=2\int_0"{\frac {\pi)}{4}}(\sec”2x-1)\tan x dx
\displaystyle=2\int_0"{\frac {\pi}{4J\sec”2x \tan x dx-2\int_0"{\frac {\pi}{4})\tan x dx
\displaystyle=2\left [\frac {\tan"2x}{2)\right ]_0*{\frac {\pi}{4}}+2[\log \cos x]_0"{\frac {\pi}{4}}
=1+2\left \Nog \cos\dfrac {\pi}{4}-\log \cos O\right ]

=1+2\left \log \dfrac {1}{\sqrt 2}-\log N\right ]

=1-\log 2-\log 1=1-\log 2

Hence, the given result is proved.

#425666
Topic: Changing Variable

Prove \displaystyle \int_O"\sin"{-1}x dx=\frac {\pi}{2}-1

Solution

Let Ndisplaystyle =\int_0"\sin"{-1)}x dx

\Rightarrow\displaystyle I=\int_0"\sin*{(-1}x\cdot 1\cdot dx

Integrating by parts, we obtain

N\displaystyle=[\sin"{-1}x\cdot x]_0"-\int_0™M\frac {1}{\sqrt {1-x*2}\cdot x dx
\displaystyle=[x\sin*{-1}x]_0™M+\frac {1{20\int_O0"\frac {(-2x)}\sqrt {1-x*2}}dx
Let 1-x"2=t\Rightarrow -2x dx=dt

When x=0, t=1 and when x=1, t=0

\displaystyle I=[x \sin"{-1}x]_0"M+\frac {1{2\int_1"O\frac {dt}{\sqrt t}
\displaystyle=[x \sin{-1}x]_0™M+\frac {1}{2)}[2\sqrt t]_1"0

=\sin M -1Y(1)H-\sqrt 1]

\displaystyle=\frac {\pi}{2}-1

Hence, the given result is proved.

#425673
Topic: Definite Integral as a Limit of Sum

Evaluate \displaystyle \int_0"e*{2-3x}dx as a limit of a sum.

Solution
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Let I=\int_0Me"{2-3x)dx

It is known that,

\int_a"bf(x)dx=(b-a)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[f(a)+f(a+h)+ ... +f(a+(n-1)h]

Where, h=\frac {b-a}{n}

Here, a=0, b=1, and f(x)=e"{2-3x}

\Rightarrow h=\frac {1-O}n}=\frac {1}{n}

\therefore \int_0"e"{2-3x}dx=(1-O)\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}[f(0)+f(O+h)+ ... +f(O+(n-1)h)]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}{e"2+e"{2-3h}+ .... e*{2-3(n-1)h}]

=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)[e"2\left \(1+e(-3h}+e"{-6h}+e"{-Oh}+ ... e"{-3(n-1)h)\right \]]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)\left [e"2\left \\frac {1-(e"{-3h})*n}{1-(e*{-3h)\right \\right ]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n}\left [e"2\left \[\frac {1-e"{-\frac {3}n\times n}}{1-e"{-\frac {3} n}\right \)\right ]
=\displaystyle \lim_{n\rightarrow \infty\frac {1}{n)\left [\frac {e"2(1-e{-3))}{1-e{-\frac {3}{4J}\right ]
=e"2(e”(-3}-\displaystyle \lim_{n\rightarrow \infty)\frac {1}{n\eft [\frac {1}{e{-\frac {3}{n}}-T)\right ]
=e"2(e"-3}-)\displaystyle \lim_{n\rightarrow \inftyNleft (-\frac {1}{3}\right \left [\frac {-\frac {3}n}}{e"{-\frac {3}n}}-1\right ]
=\dfrac {-e*2(e”{-3}-1)}3Ndisplaystyle \lim_{n\rightarrow \infty\left [\frac {-\frac {3}{n}}e"{-\frac {3n}}-1\right ]

=\dfrac {-e"2(e{-3}-1)}3} (1) \left [\displaystyle \lim_{n\rightarrow \infty\frac {x}{e”x-1\right ]

=\dfrac {-e"{-1}+e"2}3}

=\dfrac {1}{3\left (e”2-\dfrac {1{e}\right )
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