Chapter: 14. SOME SPECIAL INTEGRALS

Exercise : 14A

Question: 1

Solution:

_dx

Ta find: f e

x?!+1

Formula Used: fx" = +C

n+l
Lety=(1-9x) ... (1)

Differentiating with respect to x,

dy
- 2

i.e. dy = -9 dx

Substituting in the e

Simplifying and sub

-1 -1

x——sc
REC ARG TS)

1
—+C
= 9(1_9)
Therefore,

! +C
—9x)

dx B
f(1—9.r)2_ 9(1

Question: 2

Solution:

dx

To find: J’(25741_~]

Formula Used:

@)

Given equation =J- dx
4("‘73—

CLASS24




|
1 dx

= -o CLASS24

5
Hereaq = =
2

Therefore, (1) becomes

1 2
X gxlog 3 +C
E—I
5+ 2x
=—)<lo |
Therefore,
J’ y |5+21 s
(25—ax2) 20 <108

Question: 3

Solution:

To find: f(x2+m)

Formula Usec

Rewriting t

Therefore,

J Jxa
———— = — Xtan
(x2+16) 4
Question: 4

Solution:

To find: f(4+9x2)

L S (i)
Formula Used: J-a2+x2 = atan p +C
Rewriting the given equation,

:’Efm

lf dx
T9la
(3) +»2

z
Hereg = =
k3




|
1 3 L (3x
=EXEXt3n 1(?)+C' CLASSZ4
1 (3% c
ﬂgxt&n (?)4‘

Therefore,

dx 1 3%
f(4+912)= g < n (?)+C

Question: 5

Solution:

dx

To find: fm

dx 1 _
Formula Used: fm = ;tan

Rewriting the given equati

Question: 6

Solution:

dx

To find: fm

dJ- —

¥2_a2

Formula Used: f

Rewriting the given equation,
. 1 l’ dx
10— (%)
1 dx
Hereg = >
3

= — X

165




I
4x —

R B CLASS24

Therefore,

4x —
f(16x2—25) 10 g|4-x+5

Question: 7

Solution:

(x*-1)
(xZ+4)

dx

To find: f

e = gt (i) e

Given equation can be rewritten a

(x*+4-5)
(X% + 4)

= J%c& —J

Question: 8

Solution:

To find: f (9+4;=}

= itan 1( )+C‘

Given equation can be rewritten as the following:

1[ x? P
= — | ——5 dx
e

9
2
Lt P
4 ., 9
(x*+2)
1
z—fdx—— . dx
(=+ )




4

x 3 tan-1 (2x)+ c
= =z

s g\
Therefore,

f x? d X 3t _1(2x)+c
O+axy T g 3

Question: 9

Solution:

e
(2% +1)

To find: [ dx

S gt
Formula Usecl._r1+ﬂ =tan "' x
Lety =¢e* ... (1)
Differentiating both side
dy = e*dx

Substituting in g

=tan’! (e

Therefore,

fﬁdr:

Question: 10

Solution:

To find: f ki

(1+cosZx)
L S £
Formula Used: f e atan (a) +C
Lety=cos x ...(1)
Differentiating both sides, we get
dy = —sin x dx
Substituting in given equation,
[
—
1+y2

= -tanly

From (1),

= —tan’! (cos x)

CLASS24




Therefore,

CLASS24

sinx

—————dv= —tan™?! +C
(1+cos?x) * n™"(cos x)

Question: 11

Solution:

cosx
(1+sin® x)

To ﬁnd:f

L SR SN (5
Formula Used: -‘-a”-u-" = atan a) +C
Lety=sinx.. (1)

Differentiating both sides, we get

dy = cos xdx

Substituting in given equatio

From (1),
= tan’! (sin

Therefore,

Question:

Solution:

32°
(14+x12)

To find:_f

dx
I la Used: | —— =
ormula Use _['azﬂz :
Lety =x¢ .. (1)
Differentiating both sides, we get
dy = 6x5 dx

Substituting in given equation,
[ie

=
1+y2

1
= Etan‘1y+ c

From (1),
1
= Etan‘l(xﬁ)ﬂk c

Therefore,




|
3x° 1 .
f i A= pran () CLASS24

Question: 13

Solution:

To find: _f dx

(4+x *’)
Formula Used: f—— = —}tan'1 G) +C
Lety=xt ... (1)
Differentiating both sides, we get
dy = 4x3 dx

Substituting in given equation,

Question: 14

Solution:

To find: f(g_,ﬂ =

Formula Used: -‘-.1;?; =tanlx

Given equation is:

I(exu -xy J‘(a“fu)

Lety=e* .. (1)

Differentiating both sides, we get
dy = e* dx

Substituting in (1),

J’ dy
=
yi+1

= tan! N




CLASS24

From (1),
= tan'! (e¥)

Therefore,
dx —1lfoXx
m =tan " (e") +C

Question: 15

Solution:
. xdx
To find: _f F—
dx 1 atx
Formula Used.f;:; = ;10g — +C

Lety=x2 ... (1)

Differentiating both sides,
dy =2xdx

Substituting in given e

f%dy
=
1-y2

Herea=1

Therefore,

xdx 1 1+x°
(1—x%) 4 B|1 4z

Question: 16

Solution:

. x* da
To find: f @

dx

az_xz

at+x

a—x

Formula Used: f

+C

~ Lt
T a0
Lety =x3 ... (1)
Differentiating both sides, we get
dy = 3x2 dx

Substituting in given equation,




N 3 CLASS24

aé — yz

lf 1 d
3] @)yr—y Y

1 1 | &3+y+c
= - X—Xlog|——

3 2a® ga3—y

L i
= —log|——

6a? ga3—y
From (1),

1 a® +x3
a@log 7(13 3 +C
Therefore,

x*dx 1

(a® —x®) - QIOE

Question: 17

Solution:
To find: I X

Formula

Rewriting

= g

f((:c+ 2
da

= I((x+2)2+2=]

Lety=x+2 .. (2)

Differentiating both side:

dy =dx

Substituting in (1),

[oee
= | —
07+ 2)
Herea =2,

= %t:}.n_1 (%) +C

From (2),
1ta _1(x+2)+c

- _
2\

Therefore,

j dx lta ‘1(x+2)+c
(Zrartg) 20 \2

Question: 18




CLASS24

Solution:

To find: I

(4124”3)

Formula Used: f% = itan‘l (E) +C

Rewriting the given equation,

= [~ @

(2x—1)%+2)
Lety=2x-1..(2)
Differentiating both sides,
dy = 2dx

Substituting in (1),

f(yz;(yf) )

Herea=+2,

lxlt
= = ——tan
272

Question: 19

Solution:

To find: f

(2a2+x+3)

Formula Used: f = itan‘

a2 a2

Rewriting the given equation,

R f dx
((\/Ex + %ﬁ)z +3— %)
R dx
(e~

Lety = V2x + — G @
Differentiating both sides,
dy = v2 dx

Substituting in (1),




|

N G CLASS24
b GE))

vza

2Vz

Hereg =

1 22 _l(yxzﬁ)+c

= \E X E tan ‘[2_3
From (2),

2 (A1
= ﬁtan ( 73 )
Therefore,

f dx B 2
(2x*+x+3) 23

Question: 20

tan™

Solution:

Lety = V2x — %E ()

z
Differentiating both sides,
dy = V2 dx

Substituting in (1),

1
—dy
V2
#fu______B i
-G
( 2V2
3
Herea = 2z




1 V2 23 tY CLASS24

:Ex?xlog 3 _y+£'
22

Ly |3+2\/§y
=-Xlog|——+—

3 g3—2\/§y
From (2),

1><l 3+4r—1 i
= R

3783 gr 1

1l 1+2x|+c
“3%a-x

1 |[2x-1)
=3logl | TC
Therefore,

Question: 21

Solution:

To find:f

Formula

Rewriting

:’J.(xz

~ o

S [—2 W

(x+1)2-2%
Lety=x+1..(2)
Differentiating both sides wrt x,
dy = dx

Substituting in (1),

= fyzfzz

dy
=f22_y2

Herea =2,

2+y
2-y
From (2),

5 | |+c
L1
3%




e CLASS24

x+3

— log |
Therefore,

[
(3—2x —x2) o8

Question: 22

4

x+3|

Solution:

To find: [

2+3:c+2]
Formula Used:

xX—=ia

1
= ;- log +C

x+a

e o '
Z.I o dx =loglf(x)|+ C

Using partial fractions,

X = A(I:r(xz
x=A(2x +
Equating
1=2A

1
A=3
Also,0=3
g >

2

Therefore, the given e

dx

Tavtn -3
f (x2+ 3x +2)

1 3
= Eloglx +3x 42 - =

2 eepeney

1, 3
= Eloglx +3x+2|— <

Sy

1, 3 :
=§log]x +3x+2| - Exlog

log]1 +3xv+2|— —logl

Therefore,

f x dx log|x®+ 3x + 2| l ]
(2 13x12) 2°gx X 08

Jc




Question: 23

Solution:

(x—3)dx

To find: _f [TETC TS

Formula Used:

I ;—alog

x2_a2

x—a

+C

x+a

2]% dx =loglf(x)| + €

Using partial fractions,

(x—3) =A((i(x2+2x4))+8

x-3=A(2x+2)+B

Equating the coefficients

1
- Elog]x2 + 2y — 4| —

1l ]x2 + 2x — 4| 21
= —log|x x —4| — —=log
208 N
Therefore,

(x —3)dx 1 2 x+1-45
e~ =loglxt + 2x — 4| - =log|—— 4| +
Crzx — a2 N ] N

Question: 24
Solution:

To find: f &Z(i—;-:?mdx

Formula Used:

x—a

x+a

I =2—1alog +C

x2-a®

16 g0
Z.If(x) dx = log|f(x)| + C

CLASS24
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Using partial fractions,

(ZI—B)ZA(:—I(12+3){—18))+B

2x-3=A(2x+3)+B

Equating the coefficients ofx,
2=2A

A=1

Also,-3=3A+B

=B =-6

Substituting in the given equation,

(2x+3)—6

(x+3:-18) "

= loglx?+3x — 18| + C, —

= E X ln ;3
3 g
Substituting (2) in

= log|x?+ 3x — 18| — 3

Therefore,

(2x—3)

——————dx =log|x? +3x —
130 = 18y 7Y ~loalyt+3x

Question: 25

Solution:

To find: IL(!X

(x3+6x —3)

Formula Used:

1. dx =2—1alog

xi—a?

xX—a

+C

x+a

-
2. [ dx =leglf (Dl + ¢

Given equation can be rewritten as following:




|
. fx2+(6x-—3) —(6x—3)

(x24+6x — 3) dx CLAssz4

(x? 4+ 6x—3) — (6x —3)

(x2+6x—3)
f 6x -3 d
-y
* X2+ 6x—3 *
6x=3
Let1=fxzmx_3 dx ... (2)

Using partial fractions,

(61—3)—A(;—x(12+6x—3))+3

6x-3=A(2x+6)+B

Equating the coefficients ofx,
6 =2A

A=3
Also,-3=6A+B
=B =-21

Substituting i

= 3 x log|x?

I =3log|x* + 6x —

Therefore,

x+3-2V3
Y+34+2V3

XZ
f(12+6x—3)dx:xf log

Question: 26

Solution:

2x-1

To find: f G dx

Formula Used:

dx
1.[———= itan"i+€

x2+a?

£ 4y~ 1oe
Z.If(x) dx =loglf(x)|+ C

Using partial fractions,

(2x—1) = A(:—I(212+ 2x+1))+B




CLASS24

2x-1=A(4x+2)+B

Equating the coefficients ofx,
2=4A

At

Also,-1=2A+B

=B=-2

Substituting in the given equation,

Saxt2) -2
VA
2+ 2+ )

1
= Sloglax” + 2x +1] -2 fid.x

= 2tan'1(2x+ 1)+ C

Substituting in (1) and combining with original equation,

1
= Eloglz.tz +2x+1]—2tan*(2x+ 1) +C

Therefore,

2x—1

1
———————dy = -log|2x? + 2x + 1| - 2tan"!(2x + 1) + C
s D& T pleslzy 2 2+ )
Question: 27

Solution:

1-3x
(3xZ+4242)

To find: _f

Formula Used:




|
L2~ laniisg
o A CLASS24

109 40
2.ff(x) dx = log|f(x)| + C

Rewriting the given equation,

3x—1 d
I N St S
GZt+ax+2)

Using partial fractions,

d
(3x—1)—A(a(3x2+4x+2))+B

3x-1=A(6x+4)+B

Equating the coefficients ofx,

3 =6A

_ !
Ai?
Also,-1=4A+ B
=B=-3

Substituting in t

2
. X+ 3
= —tan~ +C
V2 V2
3
3 - (3I + 2)
= —tan
V2 V2
Substituting in (1) and combining with original equation,
11 [3x2 +4x + 2| + 3t —1(3I+2)+c
= —ZI10 X X —=tan
2% vz V2




CLASS24

Therefore,

f 1= 3 dy = ll 13x%+4x + 2| + 3ta *1(3x+2)+c’
(3x2 +4x +2) 7 OBlSxT A Nrha Ne]

Question: 28

Solution:

To find: f

(2+x- xz)

Formula Used:

I - z—lalog

r2_a2

xX=a

x+a

+C

2. T8 dx < loglf(v)1 + €

Rewriting the given equatio

2[ 4
- (x> —x—12) *

Using partial fraction

Substituting in the origi

dx

. 2f2(2x 1)+—-

(x?—x—-2)

1
— 2 — — _—
= —loglx® —x — 2| j(xz—x—z) dx

1
Letl= [ r5dx
1
:»f e 1 dx
(@*i *2*3
1
f 1\? 32dJr
(-2 -G))
Hereg - 2
P O -
= —log % ngC
3 -5+3
2 2




1 x—-2
S e CLASS24

Substituting for I and combining with the original equation,

log|x? 2+ 11 |x_2|+c

= —log|x* —x— —log|——

& 3 g:(+1

Therefore,

f 2 v = —logl? 21+ 21 |J""2 +c
——dy = —log|x*—x — —log|——
(24+x —x2) & 3 %8y 11

ar

f 2 d log|2 + 2|+1l |1+x|+c
= dx = — X—x =log|-—
(2+x —x2) o8 3 %87

Question: 29

Solution:

1

(1+cosx)

To find:f

Formula Used:

dy =seczx dx
Also, ¥? = tan? x
ie,y2=s8ecix-1
secZx=yZ2+ 1 ... (3)

Substituting (2) and (3] in

J=
I I
1+y2+1

1
= —tan~?! (l) +C

V2 V2

Since y = tan x,

1 L franx
= —tan” (—) +C

V2 V2

Therefore,

f 1 d 1 tan-1 (ranX)+C
—————dx = —tan
(+cost0) ™ 72 72

Question: 30




CLASS24

Solution:

v
(2+sin? x)

To find:_r

Formula Used:

1.f & _ itan*f%-c

xi4a? a
2.sec2x =1 +tan2 x

Dividing the given equation by cos?x in the numerator and denominator gives us,

N fﬂc’—rdx o (1)

T carZy 2 tan -
Lety =tan x

dy =seczx dx ... (2)

Also, y?2 = tan? x
ie,y2=seczx-1

seczx=yz2+ 1 ..(3)

Substituting (2) 2

g
-
-

1 ﬁt B
= — X —=1an
37V2

3y?

Since y = tan x,

L _l(ﬁtanx)+c
= —tan" ! ———
V6 V2

Therefore,

1 1 {V3tanx
f7(2+sinzx)dx=ﬁmn 1(7\@ )+C

Question: 31

Solution:

To find: IL
o hind: (6% cos®x+b?sin® x)
Formula Used:

1.SecZx =1+ tanZx

X

2.f 2 odv=ttan 4 C

a?+x2

Dividing by cos? x in the numerator and denominator,




|
f sec?x dx

@ + b tany CLASS24

Lety = tan x
dy =seczx dx

Therefore,

dy
- f&z +b2y®

Since y = tan x,

1 ,(btanx
= —tan~ ( )+C
ab a

Therefore,

dx
(a%cosix + b2

Solution:
To find: f

Formula U

l.sec?x =1
1

2. [ —=dx =

Dividing by cos? x in the

f sec® x dx

1 - 3tan®x
Let y = tan x
dy = seczx dx

Therefore,

j‘
1 3'92

oA
e

1

—+y
1 V3 |73
35X710gi +C

ﬁ_y




|
1 1+ /3
= mlog %ﬁ +C CLASS24

Sincey = tan x,

1 | 1++3tanx p
= —log|———

23 e|1 - V3tanx
Therefore,

j‘ dx 1 | ]l+\/§tanx
= —op|———
(cosZx — 3sin2x) 2¢3 & 1 —+3tanx

Question: 33

Solution:

dx
(sin® x — 4cos?x)

To find: I

Formula Used:

1.sec2x =1+ tan? x

1 1
2. f—dv= -

Dividing by or and denominator,

Therefore,
[
= 2 22

2 -

g =2 c
Lt
1% 2

Since y = tan x,

1l tanx — 2
= —log|———
4 & tanx +2
Therefore,

tanx — 2!
tanxy + 2

J‘ dx 1
=—lo

(sin®*x — 4cos?x) 4 &

Question: 34

Solution:

dx
(sinx cosx+2 cos?x)

To find: _f
Formula Used:

l.sec2x =1+ tanzx

2.J’£dx =logx +C




Dividing by cos? x in the numerator and denominator,
CLASS24

Jseczx dx
P [ —
tanx + 2
Lety=tan x
dy = seczx dx

Therefore,

[F
I
y+ 2

=log|y+2|+C
Since y=tan x,
=log|tanx+ 2|+ C
Therefore,

J’ dx
(sinxcosx + 2cos?x)

Questlion: 35

Solution:

Rewriting the give

j 2sinxcosx
sin* x + cos*x
Dividing by cos* x in the nu

2tanxsec?x dx
B ittt
tan*xy + 1

Let y = tan x
dy = sec2x dx

Therefore,

2y
:)fy“-l-l d

Letz = y2

dz =2y dy

f
=
1+Zz

=tanlz+C

Since z = y2,




=t e CLASS24

Since y=tan x,
= tam'l[tzan2 x)+C

Therefore,

sin2x dx . 5
(sm“x + costx) = tan™ (tan"x) + €

Question: 36

Solution:

(2sin 2¢p—casd)
(6—cos® p—4sing) ¢

Formula Used:

To find: I

1.sec2x =1+ tan? x

3.sin 2x = 2 sin x cos

Rewriting the give

~J

Substituting in the o
= [

Using partial fraction,

. (1)

¥i- 4y+5

d
-1 = —(vZ—
4y -1 A(y(y 4y+5))+B

4y -1 =A(2yv-4)+B
Equating the coefficients of y,
4=2A

A=2

Also,-1=-4A+B

B=7

Substituting in (1),

. fZ(Zy—4)+7

yi—4y+5 dy




|
= 2logly* —4y + 5| +7 jmdl’ CLASS24
=2log |y -4y + 5|+ 7tan(y-2)+C
Buty =sin ¢
= 2 log |sin?p —4sind + 5|+ 7 tan(sinp-2) + C
Therefore,

(2sin2¢ — cos¢) d
(6 —cos®¢p —4sing) ¢
=2log|sin*¢ — 4sin¢ + 5|+ 7tan~!(sing - 2) + C

Question: 37

Solution:

dx

(sinx-2cosx}(2sinx

To find:_f

Formula Used:
l.sec2x =1 + tan2 x

Z.J-idx =logx

Dividing by

- f (tanx

Let y = tar

inator,

dy =sec?x

Therefore,

QO
= fﬁ (L
Let

1 A
G-D@y+1)  (y-2)

1=A(2y+1)+B(y-2)

Wheny=0,

1=A-2B ..(2)

Wheny=1,
1=3A-B=2=6A-2B..(3)

Solving (2) and (3),

1=5A
_ 1
A=
So,B= =
5

(1) becomes,




1 -2
5 5
:’f(y—2)+ @y+1)

1 2 1
= gloghr— 2| — glogIZy +1| % E+C

Since y = tan x,

1 1
= glog]tanx -2| —glchZtanx +1]/+C

1l tanx — 2 i
= - ———
5 08 2tanx + 1
Therefore,
f dx 1l Itanx—2
=—=10 _—
(sinx —2cosx)(2sinx + cosx) b5 Bl 2tanx + 1

Question: 38

Solution:

(1-x?
(1+x*

To find: | ; dx

Formula used

On dividing iven equati

1

Lety=Xx+ o

Differentiating wrt x,
1

dy = (1 — ;) dx

Substituting in the original equation,
=5
Il B —
v -(v2)

-1

=—lo yiﬁ
2v2 8

y+v2

1
Substituting fory = x + < and taking reciprocal of the value within logarithm, we get

+C

CLASS24
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& 1
w2 Py lopg

X

| ﬁx+xz+l+
e |¥ErTY T2
V2 gﬁx—x2+l

Therefore,

V2yx+x2+1

f(1—x2) 1
V2y—x2+1

—(1+x4) X = mlog

|+c

Question: 39

Solution:

. (7 +1)
To find: J‘i(x‘u-zu) dx

1

a® 417

Formula used: | dx

On dividing by x2 in the n equation,

L
V3 V3
Substituting for y = x — :1:
1 .
= —tan'| —=L |+C
V3 V3
L —1(x2_1)+c
= —tan
V3 V3x
Therefore,
(x*+1) 4 1ta_1 xt-1 i
—————— dy = —lan
(x*+x2+1) V3 V3x

Question: 40




CLASS24

Solution:

dx
(sin®* x+cos*x)

To ﬁnd:_f

Formula used:

l.secZx =1+ tan2x

1 1
2.f o zdv=-tan i+ C

Dividing by cos* x in the numerator and denominator of the given equation,

secty
D are—— .
(tan*x +1)

dx

Jseczx (1+tan’x)
(1+ tan*x)

Lety=tanx
dy = sec? x dx

Substituting in the origi

1+ y2
:)f yd

1
Letz =y — ;

1
dz=(1+ F) dy
Therefore,

f dz
==
z% + (ﬁ)
1 z
= —tan~}! (7) +C

V2 V2

Substituting for z,

LI *1( 2_1)+C
= —=1an
V2 w2

Substituting for y = tan x,




1 tan®x — 1
e R CLASS24

Therefore,
f dx 1t L ftan®x—1 i
(sin*x + cos*x) 2 an V2tanx
Exercise : 14B

Question: 1

Solution:

1

dx . 1 X
Formula to be used - J- ﬁ = sin "~ + Cwhere cis the integrating constant
aT-x

J’ dx
") V16 —x2

f dx
J4Z — %2
=sin™'> + ¢, cbe

Question: 2

Solution:

Formula tc c in"-- grating constan

1.
= ;Sll] 13x + c, ¢ being the integrating constant

Question: 3

Solution:

1

dx R
Formula to be used - j’—ﬁ = sin"" - + ¢ where cis the integrating constant
a =X

dx
N f V15 — Bx2




CLASS24

J =
eb-G)

. (v8.Y
. m)

-

| | +
= —sint'—— + ¢
V15 (\/15)
NE]
= Lsin‘lﬁx + c,cbeingtheintegrating constant
V15 V13

Question: 4

Solution:

Formula to be used - I here c is the integrating constant

Solution:

Formula to be u 7 X 3 ing constant

_j dx
] fzxr—12
= ilugIZX + V4xZ— 1] + c,cbeing

e integrating constant

Question: 6

Solution:

d 5 . . .
Formula to be used - f ﬁ = log(x + \/x*+ a?) + ¢ where cis the integrating constant

. f dx
N Voxz—7
dx

(3P VT




= log|3x + V9xZ — 7| 4+ c¢.cbeing the integrating constant
e CLASS24

Question: 7

Solution:
dx 2 . . .
Formula to be used —f e log(x + \/x*+a) + ¢ where cis the integrating constant
Yy XTTaT
dx
Vxi—9

J dx
\ XZ — 32
= log|x + Vx2—9| + c.cbeingthe integrating constant

Question: 8

Solution:

dx -
Formula to be used -f 5= log(x + \,fX‘ + a°) + € where cis the integrating constant
v~ T

f dx

dx
- f,/(ZxF + 1

1 = . . .
= -log|2x + V4x° + 1| + €,cbeing the integrating constant

-

Question: 9

Solution:

dx

- = log(x+ \"Xz +a”) + ¢ where cis the integrating constant

Formula to be used —I

Jx
J‘ dx
Vo

dx
J',/(ZJ()2 + 32

_ 1
2

log|2x + v4x® + 9| + c,cbeing the integrating constant

Question: 10

Solution:

Tip - d(x?) = 2xdx i.e. xdx = (1/2)=d(x?)

dx -
Formula to be used - I —— = sin!
yai-x2

2 + ¢ where cis the integrating constant
a

f xdx



CLASS24

1 f d(x?)
2 37 — (x2)2
isin_l ¥ 4 ¢.cbeing the integrating constant

Question: 11
Solution:
X
! A + Cwhere cis the integrating constant

= sin~

Tip — d(x3) = 3x%dx so, d(4x%) = 4x3x2%dx i.e 3x2dx = (1/4)d(2x3)
dx

Formula to be used - _[ —_—

Jai

3Ix%dx
") Vo —16x°

1 d(2x?)
- 4) 3T (ax3)
a + ¢, cbeing the integrating constant

14

1 . _
= 51n
4

Question: 12

Solution:
Tip - d(tanx) = sec2xdx

dx G
= log(x + 4/x* 1 a%) + ¢ where cis the integrating constant

Formula to be used - f -
N

sec’xdx

" V16 + tan®x

B f d(tanx)
B 47 + (tanx)?

= log|tanx + V16 + tan®x| + c,cbeingthe integrating constant

Question: 13

Solution:
Tip — d(cosx) = - sinxdx i.e. sinxdx = - d(cosx)
dx 3
S = log(x + /x>t a?) + ¢ where cis the integrating constant

Vx?ta

Formula to be used -_[

sinxdx
- V4 + cosix

— d(cosx)
J/(cosx)* + 22
= —log|cosx + V4 + cosZx| + ¢, cbeingthe integrating constant
Question: 14

Solution:



Tip — d(sinx) = cosxdx so, d(3sinx) = 3cosxdx i.e. cosxdx = (1/3)d(3sinx) CLA5524
= - = log(x + /x%+a?

ds
Formula to be used - _[ T V2 )} + € where cis the integrating consvan.
VxSt

cosxdx
- VIsinix— 1
1 d(3sinx)
- 3J) /(3sinx)2—12

1
= Elng|COSx + V4 + c0os?x] + ¢, cbeing the integrating constant

Question: 15

Solution:
Tip — d(e*) = e¥dx

dx

= log(x + \/x*+a%) + ¢ where cis the integrating constant

Formula to be used —_[ ——
y x*+a*

j‘ e dx
:Jﬁ_

= log|e® +/v¥4 + e’¥| + c,cbeing the integrating constant

Question: 16

Solution:
Tip — d(e*) = e¥dx

dx

R N . o n
Formula to be used —f = sl o+« where c is the integrating constant
yas—xs

Ze¥dx
- N ,eﬁ;

zzfﬂ

X
= 2sin! (ej) + ¢, cbeing the integrating constant

Question: 17

Solution:

dx

Formula to be used —I = log(x + \/x?+ a%) + ¢ where cis the integrating constant

Vx> ta®
f dx



% CLASS24

f ezdx
’ez —12

Tip — Assuminge " %/2) = a,- (1/2) e (¥2dx = dai.e.e "/2dx = - 2da

f e zdx
’ e 2 ﬁlz
—2da
= —2logla + m| +c
= —210g|e_: + Ve=—1|

Question: 18

Solution:

Tip - Taking

f a— acos20
- a + acos28
j a(l — €0520)
a(l + c0528)

a+x

X (—2asin 26 d6

Formula to be used -
c0s520 = 1 — 2sin"B = 2cos’6—1

sin26 = 2sinfcost

[ 1—c0528>< 251128 do
- 1 + cos20 (—2asin )

7[ 2sin20 2a 51128 dB
= ZCQSZBX( asin )

_J’smﬂ 2a x 25inBcos0do
= cosx( a x 2sinfcos0 dO)




= —23]251112 0do CLASSZ4

—23‘[ 1 — cos26d0

1l

sin 28]

—23[9— 2

sin 20
—23[8— 2 ] + cC

I
I
[l
2
|
[
a
“

asin ¥ + VaZ—xZ + ¢, cbeing the integrating constant
a

Question: 19
Solution:

dx T e . o .
= = log(x + VX<Ta-} + ¢ where cis the integrating constant
\ X 1as

Formula to be used - f

) j‘ dx
") iexw s
dx

f\/(x3+2xxx3+32)+5—33

j dx
JE+ 3)2-22
= log|(x + 3) + VX2 + 6X + 5| + ¢.cbeing the integrating constant

Question: 20

Solution:

Tip-d(2 -x)=-dxie.dx=-d(2-x)

dx 5
Formula to be used - f Teia? = log(x + VX% a%) + ¢ where cis the integrating constant
NI

dx
"'f,f@—x): + 1

’J —d(2—x)
BT

= —log|2-x) + y(2—-x)?*+ 1] + ¢
= —log|(2 —x) + VX% —4x + 5| + c.cbeingthe integrating constant

Question: 21



Solution:

CLASS24

dx =
Formula to be used - _[ T = log(x + Jx=t a%) + € where cis the integrating conasuanc
v T

dx
"'J,/(x—:a)z ¥ 1
=log|(x—3) + y(x—3)*+ 1] + ¢

= log|(x—3) + Vx?—6x + 10| + c.cbeingthe integrating constant

Question: 22

Solution:

dx
\."x:ia:

Formula to be used —_[ = log(x + x*+a?) + ¢ where cis the integrating constant

f dx
" VxZ—06x + 10

J dx

JEx—3)2 +1

=log|(x—3) + J(x—3) + 1| + ¢

= log|(x—3) + v¥x?— 6x + 10| + c.cbeingthe integrating constant

Question: 23

Solution:

1; t Cwhere cis the integrating constant

- dx .
Formula to be used - l —+——— —5in

v at—x?

dx
;.f\IZ + 2x —x°?
7J dx
)l 3-(xZ-2x+ 1)

_ dx
/ JOB) - -1

x—1

= sin? (Ta_) + C,cbeingthe integrating constant

Question: 24

Solution:

dx -
Formula to be used —f —— = sin™!
Jaz

X
= 3 + € where cis the integrating constant
X2
f dx
V8 —4x —2x?

7J dx
S J102(x2 F 2x + 1)




dx
: f\j({ﬁ)zz(x + 1)2

if dx
v2 J(\«@)z—(x +1)2

1 . 1 fx+1 . - .
= —sin — | + ¢,cbeing the integrating constant
Ve V3

Question: 25
Solution:

dx -
Formula to be used -f = = Ssin !

v

X
3 + € where cis the integrating constant

f dx
) V16 —6x—x2
J dx
) 25— (xT + ex + 9)

f dx
(5)7 - (x +.3)°
so—1 X+3 q A .
= sin™"(—/— + ¢ ,cbeing the integrating constant

Question: 26

Solution:

dx 11X

Formula to be used - | N sin | ; + Cwhere cis the integrating constant
yat—x=

f dx
" V7 —6x —x?

dx
J16 — (x + 6x + 9)

J dx
J@E_(x 3
+3

= sin? (\T) + c,cbeing the integrating constant

Question: 27

Solution:
dx L1 X . . .
Formula to be used —I ——— = sin” " - + C where cis the integrating constant
yaZ-x? a
dx
VX — x*?

dx

: JJ(%)I—(xf—zmé - (3))

CLASS24



dx
J T CLASS24
1

S[*72

I
2
o,
=

1 +cC
2
= sin"!(2x — 1) + c.cbeing the integrating constant
Question: 28
Solution:

dx -
— = sin™!
y 4T —xX"

X
Formula to be used -I 2 + C where cis the integrating constant

f dx

7‘[ dx
RN ey ¢e T

:f dx
(32— (x—1)2

.y fx1 ‘ . .
= sin I(T) + €, cbeingthe integrating constant

Question: 29

Solution:

d> - w——— .
Formula to be used - f e log(x + x*+a%) + ¢ where cis the integrating constant
v R

j‘ dx
B VxI—3x + 2

2 —_——
P 2 — . . . .
log|(x 2) + vx? = 3x + 2| + ¢,cbeingthe integrating constant

Question: 30

Solution:

dx > - . .
S = log(x + /x?+ a?) + ¢ where cis the integrating constant

Formula to be used -I —_— =
y X ta®

j dx
T VT + 3x—2



dx

_ f‘j ( CLASS24
2(x2 + 2x

o3 @) 4
dx

e

1 3 5
= —=log|(x + 1) + V2x? + 3x — 2| + ¢, cbeingthe integrating constant
NE

=

r31

vV

Question: 31
Solution:

dx

Formula to be used - [ —— = log(x + /x?+ a?) + ¢ where cis the integrating constant
Ttac

VETH

j dx
"I V2xT+ 4x + 6
dx
22+ 2x + 1) + 4

1 dx
J(x+ D2 + (V2)

V2

2

1 s A N . .
= —=log|(x'+ 1) + Vv2x2 + 4x + 6| + C,cbeing the integrating constant
[

Questlion: 32

Solution:

dx L1 N 1 - .
—— = Sil " - + Cwhere cis the integrating constant
ya“s—-x= a

Formula to be used - f

j dx
N V1 + 2x —3x2

|
—
“_
—_—
—
|
Wl
~—
|
(5]
——
]
ra
|
o]
X
FS
X
W
+
—_—
Cad| b=
o
r<
—

_ dx
(R

_ L dx
P -y

1 (x5




|
= %sm_l (Sf{;) + c,cbeingthe integrating constant cLAssz4

Question: 33

Solution:

dx L1 X . . .
Formula to be used - f J: = sin 1; + C where cis the integrating constant

a?-x?

s

I
t
2
=

%)
=2,
=
=
-
~—_
3
wn "f
w
~—

Question:

Solution:

Formula to

1 dx
(e
1 fx—-1 N
ZEsm c c
2

Zsint (ﬁ(x_s)

NG NG ) + c¢.cbeingthe integrating constant

Question: 35

Solution:




Tip — d(x®) = 3x%dx i.e. x2dx = (1/3)d(x%)

CLASS24

do =
Formula to be used - J- TYE:QI = log(x + yx**a?) + ¢ where cis the integraling constant
v+ I
x*dx
vxé + 2x3 + 3
1

_ d(x%)

JE3F+ 2x3 + 3

1 d(x3®)

e 2 (2

1 :
glug|(x3 + 1) + vx® + 2x3 + 3] + c,cbeing the integrating constant

Question: 36

Solution:

= log(x + \";X: +a?) + € where cis the integrating constant

dx

Formula to be used -f s
y x-ta~

(2x + 3)
o | ——dx
vx? + x4+ 1

(2x +/1) + 2
= | ———=dx

VX4 + x + 1

2x + 1 2
( ) ds + | ——— =dx

- J‘sz +x+ 1 VIR 4]
Tip — Assuming x>+ x + 1 =a?, (2x + 1)dx = 2ada

(2x + 1)
o | ——dx
vx® + x + 1

__J‘Zada
B a
fzda

=2a+

=2JyxT+x+1+¢

2
.-.fidx
Vit x + 1

dx

N

1
= 210g|(x + 5) + X%+ x + 1| + ey

(2x + 1) dx 4+ J’ 2 d
| —=—=dx ——dx
V2 + x4+ 1 Vi 4+ x + 1



= 2Vx tx + 1+ 2]0g|(x + %) + vx? + x + 1| + c, cis the integrating constan CLAssz4

Question: 37

Solution:

dx

Vxtka?

Formula to be used -f = log(x + \/x*+ a?) + ¢ where cis the integrating constant

(5x + 3)
S Pp—— ) . 4
V2 + 4x + 10

Sx(2x + 4) -7
(X
Vx? + 4x + 10

5 (2x + 4) 7
= | ———dx— | ———dx
2 Vx2 4+ 4x+ 10 VX2 + 4x + 10
Tip — Assuming x? + 4x + 10 = a?, (2x + 4)dx = Zada

5 (2x + 4)
o | ———dx
2J ¥x? + 4x + 10

5 J 2ada

a

2
5fzd
_E a

=ha+ q

=5J/x? +4x + 10 + ¢,

7
f—dx
VX + 4x + 10

dx

7
J(x +2)2 + (V6)

7log|(x + 2) + yx? + 4x + 10‘ + c,

Il

SJ' (Zx + 4) 7 d
s ——dx— | ————dx
20 Vx2 + 4x + 10 Vvx? + 4x + 10

= 5Vx%Z + 4x + 10— 7log|(x + 2) + VXZ + 4x + 10| + c,cis the integrating constant

Question: 38

Solution:

dx
Formula to be used - I —
Vi at

= log(x + {/x*+a) + ¢ where cis the integrating constant

(4x + 3)

V2x2 + 2x—3

x+2)+1
= | ———dx
Vv2x? + 2x—3



(4x + 2)

1
- st e CLASS24

Tip — Assuming 2x? + 2x - 3 = a2, (4x + 2)dx = 2ada
(4x + 2)

] —————dx
V2x2 + 2x—3

f 2ada
- a

II
—
)
='W}
=

= 2y2x2 + 2x—3 + ¢,

1
fidx
V2x2 + 2x— 3

= 2v2x2 + 2x -3 +

Question: 39

Solution:

dx

Formula to be used —I = sin™ 3 + € where cis the integrating constant

(3—2x) d
s ——=dx
V2 + x—x2
(1-2x) + 2
) V2 F x—x
(1—2x) 2
= | ——dx + | ———dx
V2 + x—x2 V2 + x—x2
Tip - Assuming 2 + x - x2 = a2, (1 - 2x)dx = 2ada
(1-2x) d
| ——————dx
V2 + x—x2




- 5 CLASS24

2a + ¢,

=22 + x—-x% + ¢

1

2
sl 4
[\/2 + x—x2 *

s

I
]
=N
=

J’ (1—-2x)

TV x—x2
= 2v2 + x—x?
Question: 40
Solution:

Formula t re c is the integrat

1{ (4 + 2)
e Rl S S
4) y2x2 + 2x—3
Tip — Assuming 2x2 + 2x - -

1 (4x + 2)

= | Y——=dx
4) V2x?2 + 2x—3

IJ’Zada
T4t a

3 1
.-.—J’idx
21 \2xt + 2x-3




ST CLASS24

N
B 3] dx
22 ) z
ey (7
2 2
—3l (‘+l)+ 2 + 3+
—2\&0:,.\ 5 X X 2 C,

1 (4x + 2)

3 1
o= 17&‘(-{-—[7[1}:
41 J2x2 + 2x—3 20 V2x2 + 2x—3

1 ’ 3 . . .
(x + :) SRS .\'—:l + c,cistheintegrating constant

/2% +2x-3 3
= +;5log
242

2

Question: 41
Solution:

1%

d_.
_‘\ - + C where cis the integrating constant
i o4

Formula to be used - [ —
Vat-

= sin~

=
x2

(3x + 1) d
o] ———=dx
Vvh —2x—x?
JS(x+1)-—2d
= | ——dx
vh—2x — x°
3(x+ 1) i J 2
= ————— (X — —
V5 —2x —x? V5 — 2x — x2

Tip — Assuming 5 - 2x -xZ= a2, ( - 2 - 2x)dx = 2ada i.e. (x + 1)dx = - ada

1x

3(x+ 1) 3
—  dx
Vvh —2x —x?

ada

d

—3a + ¢

= —3J5—-2x—x2 + ¢,

2
.‘.fim—
VH —2x —x?

_ dx
ZIJ(JE)Z—(X +1)2

o ,x+1)

= 2sinT"— + ¢,
3

3(x+ 1)

2
7(1\(—[7(1\(
VvH —2x —x? V5 — 2x—x?

i fx+1 . . .
= —3J5 —2x —x? — 2sin”? (‘” ) + ¢, cisthe integrating constant

=
‘6




Question: 42

CLASS24

Solution:

dx

-1
Formula to be used -f —— = SIh

X X
— a + Cwhere cis the integrating constant

yat-x

(6x + 5)

~ | —————=dx
V6 + x —2x2
6 13

B 1(43—1)+—

= —zdx

37 (4x-1) 13 1
= fj —_——dx + | ——dx
2) V6 + x —2x2 2 ) V6 + x—-2x2
Tip — Assuming 6 + x - 2x2 = a2, (1 - 4x)dx = 2ada i.e. (4x-1)dx = - 2ada

3 (4x— 1)
- X

T20 Ve + x—2x2

3 [ 2ada
~2J) a
= —-3a+q

= —3J6 + x—2x° +

ISJ' 1

f— | ———=dx
2J V6 + x—2x*
13 dx

13 (x-3)

= ——sin +c
Wt
4
3 (4x - 1)
= ——sin C,
2V2 7
3 (4x—-1) 1

13
e — X%,ﬁf‘,idx
2) V6 + x —2x? 2 )46 + x—2x?

= 13 . _y fdx—1 . . -
= —3v6 + x—2x% + 55 Sin - + c,cis the integrating constant

-
va

Question: 43

Solution:

dx

Formula to be used -_f s = log(x + \/x2+ a?) + ¢ where cis the integrating constant

\-‘"}; +a



j 1+ x)? x)2
x(l + x)

1+xdx
VX 4+ x

II

JZ(ZX +1) + 1

2x+1dx+1J’ dx
V2 + x 20 Yx2+ x

Tip - Taking x® + x =a?, (2x + 1)d

1 2x+1dx
' VvX? + X

B 1[2ada
T2

I
W
+
lal

[

[

N
+
-

I

1 |(+
5 log |(x

172x + 1

S dx 4 -
vx? + x 2
= Vx2 +x+ élogl(x + 2 e integrating constant

Question: 44

Solution:

d
Formula to be used - f J"Li—az = lop(x + /x?+a%} + ¢ where cis the integrating constant
x-—

(x + 2)
VvxZ+5x + 6

1 1
VX2 +5x + 6
1 2Xx + 5

.S L RPN Y S -
VX2 + 5x + 6 2 Vx2+5x+ 6

Tip - Taking x2 + 5x + 6 =a2, (2x + 5)dx = 2ada




1 2x + 5
o e dx
2 Vx2+5x+ 6

IJ‘Zada
) a

=a+oc

= JXT+ 5%+ 6 + ¢

1f 1 4
L= = —_———— (X
2 T ¥ 5+ 6

- dx
-3 2 2
(x+3) -G
— Jtog(x +2) + Vx7 ¥ Bx b ke
2 ' :

= —Elog
1 2Xx + 5 IJ dx

n— | dx — A
2) 2+ 5x+ 6 2)Vx2 +5x + 6

= Vx2 + bx + 6—§log|(x + g) + Vx2 + 5x.+ 6| + ¢, cis the integrating constant

Exercise : 14C

Question: 1

Solution:

To Find :J',/4_x:rh

Now,f V& — x2dx €an be written as | /22 — y2dx

Formula USBd:J’\/az —xZdxy =E_1Vfa_‘ — GE £ sin—ti e
& 2 a

Sincef \,"23 2y is of the foml_fmdx B

1 = Lz .
—lyyrz — 2 . X
Hence.f 22 _ y2dx _z.wz X%+ gin 1: + C

2

1 = )

=£1\M-f xZ+2gn1¥+C
L X

=-xV4—x?+2s5n S+ C

Therefore,_[’,rq,_ Yy =l /a—r2+2gnt¥+cC
Question: 2

Solution:

To Find :j V4 —9y2dx

Now,f V4 — 9xZdy canbe written asJ’ 22 — (3x)% dx

Formula Used: J’ Jaz —x2dxy = éphﬁ —x2 +a gin~1X+ C
2 2 a

Sincef 22— (3x)2dx is of the formf Vai —xZdx o

CLASS24



Hence, | \/23—7(31)3{“ =§(31)\/2:_7(37‘)2 +2§ Sin_i? +e CLASSZ4

x = 4 ., _43x
=-v4-9x% +-sint'= + C
2 [} 2

[*N

Va—9xZ +§ sin?¥ 4 ¢
Therefore, [ 4 — 9x2 dx =ZJ4-9x? +§ Siﬂ_lc\Tx +C

Question: 3

Solution:

To Find :J_ ViZ—2dx

Now,[ {/x? — 2dx can be written as [ [yz— (\/‘2}2 dx

Formula Used: f VaZ—a?dx =§\-',t3 — g2 — ? log |x++x2— a2+ C
Since [ [yz — (y/2)2dy isofthe form [ 3= = a2 dy .

7:3' log |x +\J T - (V2)21* C

Hence,f X2 ~ (\/Z]Zdt =

[

1]
ta R

2
Vi —2— Elog|x+m|+ C

ta | R

Vx?Z -2 —log|x+x2— 2|+ C

Therefore, f Vxi—2dy = ;v-’fz — 2 —log|x++x2— 2|+ C

Question: 4

Solution:

To Find : [‘\L?X: —3dx

Now,f V212 — 3 dx can be written as f J(\fz_r)i = (\q‘r3}3 dx

Formula Used: [ VX2 —a? dx = ;v’xz— a: — nﬂ—ulog [x+VxZ—a?|+ C

Sincef '(\/2.1')3 - (\f3}2 dx is of the formf ViZ—a?dx .,
Hence, [ I(‘sz)z - (\/3)2(11':%- (V2x)2 - (V3)2 - % log V2x + (V2x)2 = (V3)2 |+C

= 5V217 =3 - llog [Vax + V2xT— 3|+ C

N e 3 5
= ;VZ_\'*f 3— —rlog [V2x +VZxZ— 3|+ C

2v2

Therefore, J- V212 —3dx =

SN

. 3
Vaxz -3 - —log [V2x +y2xZ — 3|+ C

Question: 5



Solution:

. CLASS24
To Find :fmdx

Now, | VxZ + 5dx can be written as [ [xZ + (v5)2dx

Formula Used:fv’xz +aq%dx = é\fx-’-+ a4+ % log |[x +yx2 4 q2|+ C

Since f 2+ (\,f5)2 dx is of the form I Vit+aZdx »

l-Ience.J’ #12 + (\/5)2,-11 :3 ’V + (\[5)7 + vj )2 log |x + /t‘ + (\/5) |+ C

= VXTH 54 Jlog |x+ Va2 + 5]+ C

Therefore, [ Vi ¥ 5dx = *V¥T 154

bl en

log |[x ++/xZ+ 5|+ C

Question: 6

Solution:

To Find :f v4x2 ¥ 9 dx
Now, _f v4x2 4+ 9dy can be written as J \/(21')3 + 32 dx

= =

Formula Used:f\-‘_1'3+(1_3d_1' = ; Vit a4 q_: log |x +y12 t q2|+ C
SEnceJ’ [(2x)2 + 37 dx is of the form [ A2+ a® dx »

Hence, [ f(22)7 #37 dv == [(2v) 7432 + = log I2x + [(21)7 + 37| +€
=2 Va9 + g log |2x+ &2+ 9 |+ C

=§'\/4x: +9 + zlog |Zx++/4x2 + 9|+ C

Therefore, [ V4xZ + 9 dx =§ [y ¥ Iog [2x + 4 2+ 9|+ C

Question: 7

Solution:

To Find :J’ V312 + 4dx

Now,[ \/3x2 + 4dx canbe written as [ [(y3x)2+ 22dx

Formula Used: f Vit+aZdy = SVxZ+a+ a log |[x +\x2 + aZ|+ C
2 2
SinceJ’ (\[31")2 + 22 dy is of the form J' ViZ+adx »

Hence, [ [(v3x)2 + 22dx =*F /(\fsx)z +22 4+ L log Y3x + I(\/sx)z +22]+ C

—‘“V‘Bx 1+ —lﬂg V3x+y3xZ+4 | +C



=§W+ \%logl\fSX*'mHC CLAssz4
Therefore,f‘i:g_x? + 4 dx =£v3_t'3+ 4 + 5—3 log |\,f3x +4/3x24+ 4|+ C

Question: 8

Solution:

To Find :_f cosxv9 —sin? x dx
Now, letsinx=t

=cosxdx =dt

Therefore, f cosxy9 —sin? x dx can be written as I\BZ — t2dt

I 55 . a® ., _,x
Formula Used: f va* —x?dy = jivas —x° + Lsinti+c
= 2 a
Since ,f V32— t2dt isinthe formoff va® — x2dy with tas a variable instead of x.

= = 1 = = L 3
=>J-\,‘3*ft“dt=5W3“*f“+jsm 1;+C
t 9 . _yt
=-Vv9—t2+-sint-+C
2 2 3
Now since sin x = t and cosx dx = dt

— sina —= 9 . _,4.sinx .
= [ cosxV9/=sin® x dx = VO —sin?x + = sin"'(—) + C
3

=

Question: 9

Solution:
To Find :

N g g L — S
Now, [ \/’:{3“‘— 4x itﬂiiz ga‘%n be written as [ Va2 — 41 + 22— 22 + 24y

ie, [ J(x—2)7—2dx

Here,letx -2 =y =dx=dy

Therefore, f /(x = 2)% — 2dx can be written as_f yi— U'rZ)Z dy

> =) x a® f
Formula Used: j Vi —aZdy = :\[\'3 —a*>— —log|x+vxZ—a?|+ C

Sinc:ef H_\rZ — (\[2)2 dy is of the formj Vx? — a? dx with change in variable.
S [y rdy =2 v -y iegly + fyr - (vayrlec

'y =2- log ly + /y2-2]+C

Jy:E—-2-—2 log |y + f}'?- - 2|+ cC

Since ,x -2 =yanddx=dy

= [J(x—2)2-2 d.r=(x;3),f(x —2)2 -2 - 2log|(x-2) + f(x — 2)% — 2|+C Therefore,

b |t

e
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[ A— - —_ Fo—
fVx2—4x +2dx = (l DT dx +2- 2logl(x-2) +xT_dx 1 21+ C

Question: 10

Solution:

To Find :

Now,_[\[-[“\‘rt +614dx ge}n be written as_f\[x— +6x +32—32 —44dx

ie . /(x +3) - 13dx

Here,letx+ 3 =y dx=dy
=

Therefore, f /(x +3)% = 13dx can be written as f yi— (\f13)1 dy

Formula Used: [ Vx2 —aZ dx = E\h—:_ = — i;log X +VXZI— @@+ C

Since [ (y2 — (V13)2dy is of the form [ /x 2 dy with change in variable.

S [y - (13)2ay = ¥ /)’:—NIS):— O og Jy + [y (y13)2]+ C
—%J_v—lB— —log|y+\|ﬂ — 13|+ C

Since,x + 3 =y and dx =dy

= [JEx+3)2—13dy = =2y - 307 =13 = Zlog [(x +3) + /(x +3)2 — 13|+C

Therefore,

VT rex ady = Va2 61 — 4 — S log (K +3)+\1 f 61 4|+C

Question: 11

Solution:

To Find :[ V2x — x2 dx

Now, [ 2x — x2 dx can be written as [ 2y — xZ— 12 + 1% dx

ie, [J1—(x—1)2dx

Letx—1=y= dx=dy

Therefore, [ /1 — (x — 1)2dx becmnesf\/—li——yi dy
Formula Used: f\fﬂ~—l dx :é.\ia“—t + & SEIl XL c
< a

Since f /1% — y* dy is of the form j va? — x? dx with change in variable,
1 = e L
H 2 32 p ==y /1% — y& 4 1Y, c
encef /1 h! d'\ 5] N y 3 sin -
rai—yis —sin’l‘;—'+c

Here we have x — 1 =yand dx=dy

r.1|-

CLASS24



- 3 _u 1) — -1 {x-1)
= [ /1—(x—1)%dx 1-(x—-1)* +2 s sint——+C CLASSZ4
Therefore,f\ﬂzx— x2dx =?v2x —x2 +% sin!(x—1) + C

Question: 12

Solution:

To Find J-\,l']_u ¥ —x2 dx

Now.[ V1 — 4x — x?dx canbe writtenas [ \/1— 4x — x2—22 4 224dx
e [ /65— (x+2)2dx
Letx+2=y=dx=dy

Therefore, [ /5 — (x + 2)7 dx becomes [ (\-"5)2 —yv2dy

Formula Used:_f Vaz —x2dx =—1\,’(I- — 2+ gip it 4+ C
a
Sincef (\,’rS): — y2dy isofthe forrnj va? — x?dy with change in variable,

=32 o v
——sin"!—=+C
“ N>

Hence [ [(y§)2 — y?dy

e

S v
JE—yEi+-sin'—+C
- Vo

Here we have x + 2 = y and dx = dy

= [J5—(x+ 2)%dx (t+“,,¢'5—(\§2)+
Therefore , f\fl—fh—‘t d\—

[ERET]

sin (T )+ ©
'E]

v+l

— ) +
(ﬁ) C
Question: 13

Solution:
To Find :f V2ax — x2 dx
Now._fﬂZax — x? dx can be written as f V2ax —x? —a® + adx

ie, [ Ja — (x —a)%dx

Lletx-a=y=dx=dy

Therefore, [ \fa® — (x — a)? dx becomes [ fa? — yZdy

o — 1 . a* |
Formula Used: f Vai —xidy =cxwar —x2+ S gintlt 4+ C
z 2 a

Since _f ja? — y? dy is of the form f va? — x2dx with change in variable,
1 k) 2 L ]
Hence I [aZ — y2dy = Ey.,,‘(l‘- -y + % sin l‘:;+ C
-y*+Zgin ¥y
2 a

Here we have x-a=yand dx=dy



. f\/mdv" =gm +§ sin‘i(?) +C CLASSZ4
Therefore.f mdr = %ﬂm +§ Smd(xa;a) +C

Question: 14

Solution:

To Find :f 212 + 3x + 4dx

Now, consider [ \J2xZ + 3x + &dx =] [2[x? +>x + 2]dx

=vz2[ [x2+ gx + 2dx

=/ L3 3, 3y X
\r2f\l.12+£.1+(1} 7(—) + 2dx

4

= -4 a2y BBy
va2f (x+4) +16d_1

3
Letx+;=y:>dx=dy

H N 3,23 4 I . V3.,
ence 2f (x+;)~+;d,x EC011165\,-2IJ_\'-- +-(T)--ti_‘.'

Formula Used:f\i\l+ﬂ2 dx =§\-\3 + a’ + %103 X+ 3=+ a2+ C

""33)Zdywl'1ich is in the form of | \x7 + q? dx with change in variable.
4 d :

Now considerf \,'I_\': + (

. =, ) .
VARG i lesly s e (o

/23 .
:,J’ V2 + (‘T)Zd_\’= :

; - 23 23 - .‘!3-
=1 ’v‘+—_+ —logly+\f\"~ + =+ C
- 16 32 ) 16

Since x +;= y and dx = dy

3 23 1 3 23 23 3 3 23
PR Y- STt DU - Ayp g 22, =2 Y + = Sy 2y =2
= | f(1+4) + o dv=_(4x +3) /(.x+4) ot leglvd+ /(_x+4) +1+C
{ 3., 23 Wz ‘ 3., 23 232 3 ’ 3., . 23
NOW;\!ZI (I+;)‘+Ed1—g(4l+3) (.X*;)‘ﬁ’;‘k 22 lOglk+4_"' (.X+;)‘+EI+C

Therefore,

2 3
JVITH3x +ade = S (4x + 3)V2xT + 3x + 4+ log|(¥ +73) + V2xT + 3x + 41+ C

[ERR]

Question: 15

Solution:

To Find :

[VxZT+ xdx I I
NOW.I V12 + 1 dx can be written as I Pt () - (5)dx




ie | f(x+ ;1,)3 —id.t‘
1
Here,letx+ =y =dx=dy

c+ Nz lay i 22— hrgy
Therefore, | [{x+ 2) : dx can be written as [ |y (2) dy

Formula Used: j Vil —aZdxy = ;V'XZ —a— “?;lgg [x +VxZ—aZl+ C

Sincej' y2 - (é)ZdJ, is of the formJ- Vi =@ dx with change in variable.

l
= [ [y2-Grdy="1 /w—()~— "z logly + [y2 - (})?I+C
=Y fyz_1_1 21
T yEoi - Jleely fyi-jlrc

=yanddx=dy

B

Since ,x +

oy s 1, 1 R | S 1, 1
=>f (.1+:)“*;d.1 —;(2\4‘1) (‘\‘F:)‘*;*EIUE|[X+2)+‘|{.\+:}“*1|+C

Therefore,

Imdl'——(Z‘l-l- DVaZ+x — —]ug|x+ S RUEERY Pl
Question: 16

Solution:

To Find :

(Ve T Tdy -

NOW,_[ \fx + 1 + 1y can be written asf 2y 4 (%J"— (1) 1 dy

ie, | (.'(+§)2+;d.\'

1
Here,letx + =y =dx = dy

Therefore._f (x+ ) + = dx can be written asf \_v--{-( } dy

Formula Used: f Viz+azdy = ;v’xl +a? + %log Ix +VxZI+ aZ|+ C

Slnce_[ Y24 ( ) dy is of the formj VX2 + a® dx with change in variable.

: - Na o P
= J. '}’2 + (\Tg)?dy = % '};2 + ("TBJ2+ (_Z'.%IOg |y + 'yl + (:73)2|+ C
3
’1L+ +—lUg|y+ ;|+C

1
Since,x+;=yand dx=dy

1
= z log [(x+=) + |+
= f ’(I+§)2+§dr ji(z,r+1) (t+3) +E+§ 2 z(,x+§)2+§

b |t

CLASS24



Therefore,

CLASS24

- 1 > 3 1 ey
JVxZ+x +1dx =;(21‘ +DVxZ+x+1+ Elog [x+_+ VaZ+x +1]+C

Question: 17
Solution:
To Find :

Now, let ££23 5 B Writtehad @ZQ.X— 4] -1 and split

Therefore,

Jx—S)Vx2—4x +3dx = [{(2x — 4)WxZ— 4x + 3 — 1VxZ — 4x + 3}dx
=[(2x — 4)VxZ2—4x +3dx — [ VX2 — 4x + 3dx

Now solving, [(2x — 4)vx% — 4x + 3 dx

du
T (2x-4)

Thus, [(2x — 4)Vx2 — 4x + 3 dx becomes _[ Vu du

E

Lety2 4y 43 =u_ dx

1 uz
N fudu = (yzdu =5— =
ow [ v Juzdu =+

2.2 2
=5(.x 4x +3)z

Now solving, f VY® - 4x + 3dx

fVx?—4x +3dx = [ Vx®—4x + 27 — 27 + 3dx
=[ J(x —2)2 — 1dx

Letx -2 =y= dx =dy

Then [ /(x —2)>— 1dx becomes [ \,":\‘4 —12dy

Formula Used: f V2 —atdy = :—-v'_tz — Oea %log |x +yx+—a’|+ C

Since f Wd}’ is in the form of [ 'xZ — a2 dv with change in variable.
Hence [ ([y7 = T2dy=3/y2 =12 = Zlogly + (7 ~ |+ C

' 1
=2V 1= Jlogly+ /y? - 11+ C

Now, sincex -2 =yanddx=dy

JJa—2r—1dx="2/x 2)7 1 lloglx-2)+/(x—2)7 — 1|+ C
Hence f\,:‘_x3 —4x +3dx = ‘3’:_2)\,1-: -4y +3 - %log |(x-2) +Vx2—4x + 3|+ C

Therefore, [(2x — 4)Vx2 —4x+3dx — [ VX2 —4x + 3dx = g(x3 —4x + 3)%

*@\,"t3*4\'+3+ %log|(x-2)+m|+ C

ie [(2x—5)VxZ —4x +3dx =§(.\'2 — 4x +3):



*(x_z,\m+%log Ix-2+x2—4x+ 3|+ C CLASSZ4

Question: 18
Solution:
To Find :

4+ 2)WaE+ v+ 1dy 3
Now, letg((i 3 l:::(): Xaritten asl ;(l2x + 1) + s and split
Therefore ,
flx+ 2)VaT+x + 1dx = I{M*‘ %\1.1'2 +x + 1}dx
=1f2x + DVaTFx + Ldx +2 [VaZ +x + ldx

1 T T

Now solving,;I(ZX + DV + x + 1dx

du
Letyz 4 y 41 =¥ dx =4

Thus,_—i f(2x + DVx2+ x + Ldx becomeséj‘ Vu du

1 1
Now ,_ [ Vudu =§fuin'u =1y .

= (4 x+1E

Now solving.f\,,l—‘ +x + ldx

Now.j VxZ+ x + 1dy can be written asJ‘le A+ (é}l - (}) + 1dy
i a2 i,
e, | [(x +3)2 4 Ldr

1
Here,letx+ =y =dx=dy

Therefore.f (x + %)3 + zrh can be written as J v+ (ﬁ):d}:

Formula Used:_"\fxz +acdx = ;J_\'Z + a4+ ?log |x+yx2+ q?|+ C

Since f y24+ (E)Z dy is of the formf vx2+ a2 dx with change in variable.

- - Va o 7
y2 + (\TSJZ"U’ =Y ‘}'3 + (‘:'_3)2_,_ G *7] log |y + h-: + (\‘TBJEH c

1
Since,x+;=yand dx=dy

/-’:E-—i. f.lzsl l/.zgz
= [ (-1+5) +4dl—;(2.1+1) (_\ *“E) +;+;log|(x+:)+ (.\+:) +4|+c

Therefore,

1
f\fxz—!-x-}-ldx=§(2I+1}\f3'3+.t+1+ glog|x+5+\j,{3+x+1|+c



CLASS24

1 = 3 = a 5
SfEx + DVF+x+ldx 45 [V +a+ Tdy = §(1'2+.t +1)i+ 2(2,1' HFIVEEH XL o

1
+5)+\!.1'?-+ x+1[+C

Therefore , f(\ + Z)v‘md.\' = é(x‘z +x+ 1)% + 3(27" +Vxi+x+1+ i log [(x "E )+
VxZ+x +11+C

Question: 19

Solution:

To Find :

5)Vx®+ xdxi
Now, letl( 5 be)wrltten as (Zx +1)- —and split

Therefore ,

Jx—SVATFxdy = [(Exr b g,
=%f(2.\' + Va2 + xdx — %J’ Vx4 xdy

Now solving, ?I(Z\ + 1)vVxZ+ xdy

du
l“etl': +x - U5 dx = (2x+1)

Thus,% _[(2‘( + 1)vVx? + xdx becomes %f Vudu

1
1 . 1 E"L
Now ,- | Vudu :%j u=du =é(li ):—;ié
2 2 = B 1 :

=§ (x*+ x)2

Now solving, f Vx2+ ady

a2
NOWIW(I\ canhewnttenasf\!\ -.-1+( () dx
i-e-I (I+%)27§d1

1
Here,letx+ - =y =dx=dy

Therefore, f ||(1 + %)3 —_—1(!,1 can be written as _f y2— (%)Qd_\,-

Formula Used:f\h: —atdx = EV’X" - a — %lcg |x+Vx2—a?|+ C

Since j yi— (i)zd}r is of the formf md_x with change in variable.

” 1 )2

=1 -G A lesly+ ¥ - (QFI+C

-

1 - 1
yi—Li— . “logly + Jyr—3I+c

1
Since,x +; =yanddx=dy



= /(1+ ):—-m —-(2‘+1) f(x+ )“—i glogltx+§J+ /(_H-;)’—ilﬂi CLASS24

Therefore,

1
fVxz+xdx = 2(2,\ +1IWx2+x — é log |x +2 +/x2 4 x|+C
Now,

%f(Zx + 1)\,’.\24-1'(2'1—171_[\1‘ xdx ——(t +x)~-—(21+1)\ﬁv Y+ —log|x+ + Y2+ x
|+C

Therefore,

J(x—5)VxT+ xdx = ;(13+ x): -%(21+ DVxZ+ v+ ilog Ix+§+ VxZ+ x|+C
Question: 20

Solution:

To Find :

Now, let .ﬁ»@’w“ T Hd Witteh as@x - 1) + 3 and split

Therefore,

fax+ DVaZ—x—2dx = [{2(2x — DVX® —x 2 +3v2 — 1 2)dx

=2[(2x— )VaZ —x —2dx + 3 [Vx® —x— 2dx

Now solving, ZI(ZX — l)ﬁ* 2dx

du

Letx~—x—2 =u= dx=m

Thus,2 [(2x — 1)\x? — ¥ — 2dx becomes?2 [ u du

1,

an,zf\fﬁdu =2J-N:fdu =20 u; —) :f_ug

4 BN §
=5(1 x—2)z=

Now solving, f VxZ—x —2dx

Now, [ Vx2 — x — 2dx can be written as I JI: x4 (é)z — G)z — 2dx
ie | (x—%)ﬂ—‘—jdx

1
2

Here,letx-;=y=dx=dy

Therefore,_f (x— —)— ——dx can be written as f yi— ( )2 dy

Formula Used: [ Vx? —aZdx = g\/’l: —a* - ﬂT-log [x +yx?—a’|l+ C
Since _f yi— (%)3d_1' is of the formj‘ Vil —adx with change in variable.

3)._log |y + |+ C

)?- 5 -G

2 3.5 _.' a
= [y -Gray ¥y



h—z —2-Zlogly + [y2 -2+ C CLASS24

|
ta e

Since, x-——yand dx =dy
= [ =22 =24 =2 ax—1) /(x—f)Z—?— log |(x-3) + /(1—— 2-34C
2 4 4 2 4 *
Therefore,
1
JVAT—x=Zdx =5(2x - )VxZ—x -2~ Zlog|x-;+ VxZ—x - 2J+C
Hence ,

2(2x— DVaZ—x —2dx +3 [ VxZT—x — 2dx = g(,!.'zfx 72)2 + ;(2,1' —DVx2—x—-2— :—;log |x-
S HVRz—x—2l+C

Therefore,

Jax+ 1)Vx2—x -2dx = E(X:— 5= 2_}?.- + ;(21 —DVxi—x—2— z—;log |x-§+ VxZ—x —2|+C
Question: 21

Solution:

To Find :

Now, f(lj'(x[jvi—}:h_ 3dy

can be written as

flix+ 1D)V2e2 +3dxy = [[xyV2x2 4 3 1202 + 3}

T xV2x7H 3dx + [ V217 + 3dx
Now solving, f Xy 2x2+ 3dx

1du

Let2x* +3 =u=dx =

B3N

i —
Thus, J- xV2x?+4 3dx becomes ;J- Vi du

1r — 1p 2t i, 1z
SJvudu  -fuzdu 1wt - Uz
Now,4'[ :4I =, (1] J=-s6

=1 2 2
= (2x°+ 3)=

Now solving, | V2x2 + 3dx

NOW,J’\!Z] + 3 dx can be written asJ’ ’(\, 2x)2 + (V 3}2([1-

Formula Used: f Vit +atdy = E\{f(z +a’+ aﬂ—ulog |x +yx2i+ aZ|+ C

Since [ v2x2 + 3 dx is ofthe form [ VxZ+ a dx .

= [VZXT¥3dy = ¥ [(VZx)2 + (V3)2 + Y% 1og V2 x + f(m}u (V3)2l+ C

=IV2TH 3+ log V2x + VX7 4 31+ C

Therefore,



I xV2x2+ 3dx + [V2x2+ 3dx = é(Z,rZ +3):

X mea e, 3 r
27 242

Hence,

f(x+ DV2x2+ 3dx = (2\ +3)z 45 v"Zx +3+ logh2x+\f21a+ 3|+ C

Queslion: 22
Solution:
To Find :

wl+ y—x2 dt 1

Now, letl be written as_- - [1 2x) and split

Therefore ,

I}(md,\' = f{\.-‘—x=7+x+1 B [I—Zx}\.‘;—x:+x+1}d1
=§ f(?.x— DVv-x? +x+ ldx +% fv‘—xﬁ + v+ 1dx
Now solving,i J(2x—1)V—=x% +x + Ldx

du
—xZ4+x+17 Y= dx = (1-2x)

1 = 1 —
Thus, 3 f( 2Xx— 1)v—x* + 21+ ldibecomes —;fvff du

Let

r:l»—-

Nowa_if‘/“_d“=——j‘uvdu:__ o _7%‘2

=— é (—x>4x+1):

Now salving, J. V—ri+ x+ 1ldx

VAT rarid itten as | | —x2+4— (1) + (4) + 10
JV=xT+ x + 1dx can be written as | J (:) +() + ldx

e, [ 2-—rde=106— (2 1)7d

dy
let2x—1=y=;~c1x=ITJ

Therefore, \35 — (2x — 1) dx becomes = J- (\"r)‘- —y? d‘\
Formula Used: f\,fa“ 2dx —*’f-\la“*’& + % 5ip! ‘+C

Since I (\/5)2 —yzdy is of the form_f Va® — x? dx with change in variable .

”encefmdl——\m Y2 sin- i+c

vz 2 -1y
YWh—y sm S+ C

Since,Zx—l:yanddx:?

P

Therefore,

2+l CLASS24



iJ',fS - (2x - 1)?dx =§1(2x7 1)/5—(2x— 1) +§ 5111‘1(2:%.;” +C

. s B . 5 . _j(2x-1
ie, [vV-x7+ x + Ldx :S—E(Z.r—l)\/—xﬁ+x+1+ﬂssm 1%)+(:

hence, [ xy1+ x — xZdx =§ f(2x—1)W—xZ+x+ 1dx +:1 fV=xT+x+1dx

1 2 R 3 1 i v 2 v 21 5 s 1 px—1
—;(x +A+1):+R(2,\—1)\—1 tx+1+—sin (E—)+C

Question: 23

Solution:
To Find :
’i
2x — 5)V2 + 3x dle X —5)V2+3x —x7dx
Now,let£( Sbe)vy/rlttenas (2x j 2 and )s fit

Therefore,

J(2x —5)W2+3x — x2dx = |{{2x —3)/—x2 +3x + 2 — 2+/—x2 + 3x + 2} dx

= [(2x—3W—axZ+3x+2dy -2 [V—x2+3x+2dx

Now solving, [( 2x —3)v—x2 + 3x + 2 dx

du

Let _y2 4 3y 425U dx=0mn0

Thus,[( 2x —3)y¥—x2 + 3x + 2dx becomes — [ Vi du

Now ,— [ Vudu = —J’u?tdu :*f}i:u y=-

1w

|

2

=—I(—x*¥3v+2)

Now saolving, _f V—a1© +3x +2dx

I 5 2
_f\,—_r:+3_r+2dx can be written as‘l'\j’ ¥4 34 (f)+ (i) + 2 dy

e, [ [ (x—Ddx

1
letx—-=y=dx=dy
Therefore, f —— (x - —) dx becomesj “1? —y2dy

- 1 . ,._' n? L X
Formula Used: f Ve —xZdxy =-xva? —x2+ T sin7i T 4+ C
2 2 a

Since [ }(‘” — y2dy is of the fcrmf va? — x2 dxy with change in variable.

\}.7-
{
=y [y S e

vl?
2

Since, x —

Bl

=vyand dx =dy

CLASS24



Therefore,

[7 G ieay =t -3) [T (- + L st (B2
J - =)rax=,(2x=-3) |- (x— )+ sin () +C

ie, [ VT 3x ¥ 2dx =, (2x —3)Wx2+3x + 2+ sin” (7)) + C

CLASS24

hence,

J@ex—5)V2+3x—xZdx =[(2x—3)V—x2+3x+2dx -2 [V—xZ+3x+2dx =
fg (—x2+3x +2): -i(zx -3 -x2+3x+2- lf sin‘l(%_:) +C

Question: 24

Solution:

To Find :

6x+ 5)W6+x — 2vBdu
Now, let g(+ g—be)“'.vritten as T(' ~(1- 4x)and split

Therefore ,

- 183V =22 +x+E
J(ox + 5)VETx —2ardy = [ sutalSe,,

= fax- 1)V kA b+ 2 (V2 ty e

Now solving, J (4x — 1)\J=212 + 1 + 6dx

du
Let _9y2 fy 46~ U= dx= (1—4x)

Thus,[(4x — 1)V—212 + x + 6 dx becomes — [ yu du

Now ,— [ Judu = —f ué du =—( i{Tl )= —iug

=— g (232 + ¥ + 6)°

Now solving, f V=2xZtx f6dx

[ V=2xT+ X + 6 dx can be written as [ J_(@\.); b x— (f)ﬂ , (:_) + 6dx

49

Therefore, | i (\,.’(2_1' - %)3 dx becomes [ (,.7_.,)2 —y2dy
2v2 2

1 z _
Formula Used: f Va? —xZdy =cxwa —x? 4+ GT sin !X+ C
L Z a

Since f (%)2 —y2dyis of the formf va?® — x2dx with change in variable.
V=

-

[ L '

7

5
2¥2

Hence,[ |(2)? - y2dy =3y |(-

2,2
Ve

2v2



[N

p[E e st G CLASS24

i
1 dy

Since, V2x — —=yanddx= =L
<V e el

V<

Therefore,

49 A vege =2 4y -
T (2x - p)dy = - (4x - 1)

1 55 g A
ie, [V—2xT+ x+6dx :;,-?(41' —IV-2x2+x+6 +£ sin 1(4\7—1) +C
hence,

L2 x + 6 (- V2R Fx 6 + o sin () v €

32y

Question: 25
Solution:
To Find :

x+ 1Vl —x - xdu

Now, let!;(—i— 1 beé written as -, - .(-2x - 1) and split

Therefore,

J'(,‘+ 1) ||1 —x — x2dx =I{\"_A-7:-1;1_t—:\'—ll\—r:_)‘ri}d-‘_

=é_|'(2x—1)\f—13—1+ 1dx +%_I'\'—\3—\+ 1 dx

Now solving, _f(2x —DV=x*—x+ ldv

du
—E={l

Thus, [ (2x — 1)¥=a2 =1 + 1dx becomes — [ 1 du

1

Let—x?—x+1=u=dx=

N st
Now ,— [ Vudu = — [z du =—(

iz
7
—+1
B

1w

)="u
3

=f§ (—x2—x+1):

Now solving, [ V—x2—x + 1dx

=

f\u —x2— x + 1l dx can be written asJ’J__\-Z —x— (l)‘_ + (%)2 + 1dx

ie, | z— (x+ %)2d,x

let =y =dx=dy
X+

Therefore, [ E —(x+ _—1|)3 dx becomes [ (E)z — y2dy

1 2 -
Formula Used: [ \JaZ? —xZdx = 51\,1“3 —xZ+%Z gin X+ C
2 a

e

SinceJ’ (2)2 — y2 qy is of the form J’ vaZz — x2 dx with change in variable.
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Since, x + é= yanddx=dy

Therefore,

5 i, . 3 L No LR -
f/;—(_t+,—_‘)—d_\—;(2.t+l) f;—(_x+5) +osin(F5)+ C

e [Vx? - xtldr = (2x + DVxF —x + 1L +-sin () + C

hence,

1 R 2 ; ; 1 = - o 1 . .
fx+ OVT=x —xZdx =3 2x— V=2 — v+ Tdv +2 [V—xZ—x + 1dx e aentie
1(2“5"'1) XTI _x+1+—sin? L”) L C
g 16

v3

Question: 26

Solution:
To Find :f(_x‘ = 3)vxi+ 3x —18adx

1 o 4
Now, letx - 3 be written as ;(2x + 3) - 7 and split

2

Therefore,

f(.t’ _ 3)md.‘( = -'-{[2)-+'\“\ F43e-18 q\-‘\-ztzrfm}d‘

=

=1f(2x+3)Va%t 3x 18dr - [\ 01 30 1B dy

Now salving, f{2x +3)Vx2 + 3y — 18dx

du

2x43

Letx*+3x— 18=u=dx =

Thus,[ (2x + 3)Vx2 + 3x — 18 dx becomes _f Vi du

L url’“' 2
Now, [ Vudu = [z du =(T 3

+1

=§ (x%+3x — 18)’:

Now solving, f\r‘xz +3x — 18dx

= =

J Va7 +3x — 18dx can be written as | JI2 +3x + (%)‘ - (%)- —18dx
i.e,j (x+§)zfﬂf:dl
letX + o= y = dx = dy

Therefare, -y 32 8. b it 2 _ (N2 dv
herefore, [ (1+2) 4(2_&_ can be writtenas [ |3 (2) dy

Formula Used:f\,ﬁ-l —aZdy = é\jxl— az — ;lcg |x +/x2 —qZ|+ C



Since f yi— (2)2 dy is of the formf VX2 — a? dx with change in variable.

= [ =Gy =2 [y - G2 - Lrogly+ [y2-Cplec
=§ ’y2—¥—%log|y+ ‘yz—?HC
3

Since,x+5=yanddx= dy

’ 3., 81 _1 ’ 3 81 81 3 ’ 3 81
ﬂ_‘- (x+5)ﬁ—:dx—;(2x+3) (I+£)2—T—-s—]0g|(x+z)+ (I+£)2—‘:|+C

Therefore,

2
JVXTFIX —18dy = (2x + 3)VXT + 31 — 18 — Zlog|x+ + VaT+ 31 — 1BI+C
Hence ,

+3x— 18dxy -2 [VxT4 3x — 18dx =
g lx+> + X7+ 3x 181+C

J(x—3)VaT+3x—18dx = %f

S(x7+3x-18)7 — 2 (2x+

CLASS24
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