14. Some Special Integrals

Exercise 14A
1. Question
Evaluate:
&

) (1-9x )

Answer

dx
(1-9x)®

To find: [

XJ‘I+J.

Formula Used: [ x™ =
n+l

Lety = (1-9x)...(1)
Differentiating with respect to x,

dy
dx

i.e., dy = -9 dx

Substituting in the equation to evaluate,

Simplifying and substituting the value of y from (1),

-1 -1

X ———+C
9 X 1-9x)

1
= ——4+C
9(1—9x)
Therefore,

dx B 1
f(1—9x)2_ 9(1—9x)+c

2. Question

Evaluate:



To find: _[(2_ =

dx 1
Formula Used: @ 2a x 1

a+x

+C

. . —f dx
Given equation = —4(275_x23

= ;fm (1)

[ A

Here g =
Therefore, (1) becomes

+C

5
L1t
= — X =X
g7 5" BT
5

5+ 2x
-| +C

20:«:10g|

Therefore,
J‘ dx |5 + 2x
- lo

(25—4x2) 208

3. Question

-|+ C

Evaluate:

o dx
J(_:S +16)

Answer

To find: [ 2+15]
1 _ x
= “tan 1(;)+C

Rewriting the given equation

J’ dx
T
Herea =4
1 X
= -1(=
= 4><tan (4)+C

Therefore,
X
“)+c

= E><t::1n‘1 (4

f (x2+16) 4
4. Question
Evaluate:

c dx



Answer

. dx
To find: f(‘ngz]
. de 1. _1fx
Formula Used: fﬂzﬂz = —tan (a) +C

Rewriting the given equation,

. EJ’ dx
2R

2
Here g = 3

1.3 . _1(3x)+c
=:-9><2>< an 2

! t ‘1(31)+C
_x —_—
=:-6 aIl 2

Therefore,

J’ dx 1 . _1(3x)+c
@+ox2) 6 @ \3

5. Question

Evaluate:
. dx
T
(50+2x7)

Answer

. dx
To find: -[(50+212]

. de 1. _a1fx

Formula Used: fa2+x2 = —tan (G) +C

Rewriting the given equation,

lj’ dx
=>_ —_—
2J 25+ x2

1J‘ dx
=> — —_—

2 ) 524 x2
Herea =5

1 X

il -1(=
=:-10><tan (5)+C

Therefore,

J’ dx 1 tan-1 (l) p
_ = — ¥ —
(x2+16) 10 " \5

6. Question

Evaluate:



J- dx
(llﬁxj ~25)

Answer

To find: _[m

~_ = ~In|=% 4+
2a
Rewriting the given equation,
1 J‘ dx
::, —_ e —
16 25
x? (16)
1 dx
~ 16 52
2~ (3)
Herea = >
4
5
L2 1 "3 +C
— X=X
= TR n . 5
4
] 4x —
— ><
20 Myl
Therefore,
J’ dx |41 -
(o2 —25) 20 < %8|y +5|™
7. Question
Evaluate:
J(X _1)
(x° —4)
Answer

@*-1)

To find: f{x2+4] dx

o= o ()
2= gran o)+

Given equation can be rewritten as the following:

(x*+4-05)

zra
(x2 +4)
e R T

1
=>J-dl— BIW dx

Here a = 2,



5r Sy,
= X— —Lan " -
2 2

Therefore,

(x*-1)

5 X
dx=x—stan™ - +C
(x2+4) rTn g

8. Question

Evaluate:

y X
[
(9+4x7)

Answer

To find: _[(9 o

Formula Used: f > x«'! —tan 1(§)+c

Given equation can be rewritten as the following:

:%J-(l;i—l_g)dx
1+———
- f(12+) dx
1 -
= J-dx—— T?))z)d;t

3
Here a = >

X ( 9 2 . _12x)+c
_—— _x_ —_—
1 \1673"" 3

x 3 tan-t (2x)+ c

= ) 3 an 3

Therefore,

J’ x2 i X Bt _1(21')_'_6
O+ax2) T3 " 3

9. Question

Evaluate:

J.%dx
(e +1)

Answer

To find: [ dx

(Z.J.’ 1]

d
Formula Used: [ —— = tan™"x



Lety =X ... (1)
Differentiating both sides, we get
dy = eX dx

Substituting in given equation,

[
=
yi+1

>tanly

From (1),
= tan'! (eX)

Therefore,

e*
J-m dx = tan‘l(ex) +C

10. Question

Evaluate:

——dx

+ sinx

| 2
(1+cos™x)
Answer

sinx

To find: [

(1+cos®x)

Formula Used: [ @ _ lgap? (5) +C
a

a?+x? @

Lety = cos x ... (1)
Differentiating both sides, we get
dy = -sin x dx

Substituting in given equation,
|5
=
1+ y?

=>-tanly

From (1),
= -tan’! (cos x)

Therefore,

sinx .
m dy = —tan~ (COS I)+C

11. Question

Evaluate:

J" : COsX Ix

(1 +sin? X)

Answer



cosx
(1+sin? x)

To find: J

dx

Formula Used: [ ~ = itam‘1 G) +C

a?+
Lety =sinx ... (1)
Differentiating both sides, we get
dy = cos x dx

Substituting in given equation,

[3%
=
1+ y?

>tanly

From (1),
= tan! (sin x)
Therefore,

COSX

——————dx = tan }sinx) +C
(1+sin?x) ( )

12. Question

Evaluate:
- 33(5
(I1+x7)

Answer

) 3x° )
To find: _[(me] dx

. dx _ l -1 {

Formula Used: fa2+x2 = —tan (G) +C

Lety =xP ... (1)
Differentiating both sides, we get
dy = 6x° dx

Substituting in given equation,
1
2
-
1+y2

1 1
= Etan‘ y+C

From (1),
1 —-1r..6
= Etan (x°)+C

Therefore,

3x° 1
J-m dx = Etan_l(xé)+ C

13. Question



Evaluate:

o 2X
J(4—x )

Answer

223
- dx

1. {)
xz tan (a +C

Lety = x4 ... (1)
Differentiating both sides, we get
dy = 4x3 dx

Substituting in given equation,
-
4+ y?
1 J’ 1 p
T2)e @

= %tan‘l (;) +C

From (1),
lt = (% +C
= —tan~ | —
4 2
Therefore,
2x3 1t . x* i
G D=3

14. Question
Evaluate:
4
J (e}i T e—};)
Answer

To find: f(gxﬂ 5

d
Formula Used: fﬁ =tan"'x

Given equation is:
J‘ N J" " dx
(sx+s | (e2¥+1) "

Lety =X ... (1)

Differentiating both sides, we get

dy = eX dx



Substituting in (1),

[
=
yi+1

=tanly

From (1),
= tan'l (eX)

| herefore,
J- X t =1y ,x C
= 1an e +
(E’x E_x) ( )

15. Question

Evaluate:
X

| ——dx
(I1-x7)

Answer

X dx
4

To find: “[(l—x )

o il-:)g

az-x%  2a

atx

Formula Used: [

|+c

a—x
Lety = x2 ... (1)

Differentiating both sides, we get
dy = 2x dx

Substituting in given equation,

- |
1—y2
Herea =1,

L1 |1+y|+c
=-x-—xlo

27278 Ty
L) |1+‘V|+c
=:-4ogl_y
From (1),

:L1 1+x2+c
= —log|——

1 %8[1—x2
Therefore,

x dx 1l 2L+Jc'2_|_C
— = —]0 A
(1—x%) 2 8|1 —x2

16. Question

Evaluate:



]
(a )
Answer
\ x2 dx
To find: -[(aﬁ—xﬂ)

+C

= —log

Z-Xﬁ
Lety = x3 ... (1)
Differentiating both sides, we get
dy = 3x2 dx

Substituting in given equation,

34
=
J-aﬁ—vz

og|% 2 4 ¢
= —X—X
3 2as 083 -y

1 a*+vy
= @mg e +C
From (1),

1 a® +x?
= ﬁlog g +C
Therefore,

x? dx 1 a® + x3
J-(aé—xﬁ) @log a® —x3 e

17. Question
Evaluate:
. dx
|——"—
(X" +4x+38)
Answer

To find: [

(x2 +4x+8]

= i‘can‘1 G) +C

Rewriting the given equation,

= J-((x+ 22+ 4)

- [—= )

((x+2)2+27)

Lety =x+2..(2)



Differentiating both sides,

dy = dx

Substituting in (1),
[oet
=:, e
(v2 +22)
Here a = 2,

= %tan‘l (;) +C

From (2),

1t . (x + 2) L
= 5 an 2
Therefore,

J‘ dx 1t _
(x2+4x+8) 20

18. Question

Evaluate:
- dx
|—
(4x~ —4x+3)
Answer
. dx
To find: _[71:”2_4)&3]
Formula Used: [ dx  _
aZ+x2

a

x+2

1(_

2

1 -
= —tan

Rewriting the given equation,

N . —

((2x—1)2+2) "

Lety =2x-1...(2)

Differentiating both sides,

dy = 2dx

Substituting in (1),

L[t
2
(y2+(2))
Here a = v2,

L.L t _1(_}: ) +C
= — X dal
2742 V2

From (2),

= ——tan~

1 ) (21‘ —1
242

\fz

Therefore,

—)Jrc

)+c

@)ve



dx 1 L (2x—1
f a2 —4x+3) 22" (J—z) e
19. Question
Evaluate:
: dx
) (2x% +x+3)
Answer

dx
(2x%+x+3)

To find: [

Formula Used: fazdfxz = itan—l G) ic

Rewriting the given equation,

dx
- 1 )? 1
[2x + —) +3- 2
((‘ 22 8
- dx
((u'ﬁx+%)z+%) (1)
Lety = V2x + —=... (2)

Differentiating both sides,
dy = v2 dx

Substituting in (1),

1
—dy
:,J- ‘v‘E a
532
° 2\-@
Here q = ”—Tf
24/2

V2 V23 V23

From (2),
2 tan-1 (41‘ + 1)

= —tan

V23 V23
Therefore,
J‘ dx 2 ; _l(4x+1)+c

= an
(2x2+x+3) 23 V23

20. Question

Evaluate:

- dx

| =————
2x"—-x-1

Answer



To find: _[m

%
2ox2 2a

Rewriting the given equation,

Ny

Differentiating both sides,
dy = v2 dx

Substituting in (1),

From (2),

O L e TN
=—xlog|———
3 %8 3 4+ 1
1+ 2x L
2(1—1)

2(x—1)

+C
2x+1

= —log

Therefore,

1

‘ 2(x—1)
f(2x2—x— 1) 3¢

+C
2Zx+1




21. Question

Evaluate:
. dx
|- -
(3—2x—x7)
Answer
To find: j—(a 2?)
xz

Rewriting the given equation,

J‘ —dx

(x2+2x—3)
J’ —ax

Tl +rz-4

= [— ()

(x+1)2—22

Lety=x+1...(2)

Differentiating both sides wrt x,

dy = dx

Substituting in (1),

- J-VQ—ZQ

dy
:J-ZQ—VQ

Here a = 2,

2+y

0g| |+C

From (2),
x+3

0g| |+C

Therefore,

f(3—2x—x2) 2lo8

22. Question

Evaluate:
. X
(x"+3x+2)
Answer
To find: [ —22=

(x2+3x+2)

1
2a

|x+3|

= —log

a+x

a—x

C

+C



Formula Used:

X+a
2. f% dx = log|f(x)| + €

Using partial fractions,

d
R (a2 i
l—.-q(dl_(l +31+2))+B

x=A2x+3)+ B

Equating the coefficients of x,

1=2A
y 1
2

Also, 0 =3A+ B

B= —
2

Therefore, the given equation becomes,

1.,
5(214'3)—?
(x2+3x+2)
1 3 1
:Eloglx2+3x+2|—5f . "~ dx
((Hi) +2_(i))

1
= El(:-glx2 +3x+2|—

1 3
:Eloglx +3x+2| - Exlog

x+1

1
:Eloglx2+3x+2| 0g|

Therefore,

x+1

x dx 1
J-—(x2+3x+2) 2 log|x?+ 3x + 2| — —10g|

| ,
23. Question
Evaluate:
ro(x=3

(x"+2x—-4)
Answer

(x—3) dx
(x2+2x — 4)

To find: [

Formula Used:



1._[ dx =il|;)g|ﬂ

x2—qg® 2a

2. j% dx = log|f(x)| + C

Using partial fractions,
(x—3)=4 d(-2+2- 4) |+B
X = i X X

x-3=A2x+2)+B
Equating the coefficients of x,

1=2A

= 4= E
Also,-3=2A+B
=>B=-4
Substituting in the given equation,
5 (21 +2)—
(x2+2x — 4)

1
=:-Elog|x2+2x—4|— 5 dx

1
4f(x+1)z—(£)

" loglx? + 2x — 4| (4 S x1 JHl_“’@)ﬂ:
= —log|x x—4 -4 x —xlog|———
2 & 2\.’3 gl‘-l—l—i—v'g
1 x4 2x— 4] 2 x+1—+5
—log|x X — —log|————
& V"E gx—i—l—i—v'g
Therefore,
J- (x —3)dx :L1 24 20— 4] 21 x+1—£+c
=—log|x x—4| - =log|——
(x2+2x — 4) 2 & V5 gx+l+\f§

24. Question

Evaluate:

J- 2x—3) dx

(x? +3x-18)
Answer

To find: [ —2X=2 gy

(x2+3x —18)

Formula Used:

+C

1. B
fxz—az & x+a

2. j% dx = log|f(x)| + C

Using partial fractions,



(2x—3)=ﬂ(%(x2+3x—18))+8

2x-3=A(2x+3)+B
Equating the coefficients of x,
2=2A
A=1
Also,-3=3A+B
=B =-6
Substituting in the given equation,
(2x+3)—6
(x2+3x—18) "

= loglx®+3x—18|+C, -6 - = dx | (1)

(s+) -10-()

Substituting (2) in (1),
= log|x®+ 3x — 18| — —log |— +C

Therefore,

(2x—3)
(x24+3x — 18)

dx =log|x? + 3x — 18| — —log|— +C

25. Question

Evaluate:
Y X2
(x"+6x-3)

Answer

To find: _[mdx

Formula Used:




2. f% dx = log|f(x)| + €

Given equation can be rewritten as following:

xz+(6x—3)—(6x—3)d_
=>f (x2+ 6x — 3) X

(x*+6x—3)—(6x—3)

dx
(x2+6x—3)
J‘ 6x—3 i
e [ 2T
g X2 +6x—3
6x—3 A
Let| = [———dx..(2)

Using partial fractions,
d 2
(6x—3)=A4 a(x +6x—3)|+EB

6x-3=A(2x+6)+B
Equating the coefficients of x,
6 =2A

A=3

Also, -3 =6A + B

=>B=-21

Substituting in (1),

3(2x +6) — 21
—  dx
(x2 + 6x — 3)
1
=:-3><log|x2+6x—3|+c1_21f z &
(x+3)2—(V12)
3 x log|x? + 6x — 3| + €, — 21 X <log[ T2V
= og|x X — - ©
g 1 2712 gx+3+\-’ﬁ ?
- , a3 x+3-243
| =3log|x*+ 6x =3[ —— X1Og|x+a+2u§|

Therefore,

x? 7
————dx =x— 3log|x?+6x—3| + % lo +
J-(x2+6x—3) el | 4 gx+3+2\,’§

26. Question

Evaluate:

J- 2x—1) dx

. ¥
(2x"+2x+1
Answer

2x—1
(2x2+2x+1)

To find: [

Formula Used:



d
1L -2 = ltan ¥4
a

xZ4+a? a
ffe o -
2. [ o dx = log|f(x)|+ C

Using partial fractions,
d
(2x—1)=A4 a(2x2+2x+l) +B

2x-1=A(4x+2)+8B

Equating the coefficients of x,

2 =4A

A=12
2

Also, -1 =2A + B

= B = -2

Substituting in the given equation,
lax+2)-2
z—dl'
(2x2+2x+1)

1 1
:Elog|2x2+2x+1|—2 J-—l dx
2(x2+x+ i)

let1= 2 [———= dx (1)

2 (x2+x+ ;)

=:-J- - ;211 T dx
((1+2)+2 (2))
1 -
=:-J-( }2 T 1 dx
(l+z)+2 4)
=:-J- L dx
2 2
(x+3) +3))
Here a = -
1
= 2tan? 112 +C
2

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

Substituting in (1) and combining with original equation,

1
= El(:-ngJc2 +2x+1|—-2tan"}(2x+ 1) +C



Therefore,

2x—1

1
= 2 gy = = 2 . _ Ao
2 +25+ D) dx 2lcrgIZJc +2x+ 1] —2tan" ' (2x+ 1)+ C

27. Question

Evaluate:

J- (;1—3)(] dx
(3x"+4x+2)

Answer

1-3x
(3x2+4x+2)

To find: [

Formula Used:

d
1L [=Z = lantisc
a

x2+a® a
e 4 _ :
2. [ o dx = log|f(x)| + C

Rewriting the given equation,

3x—1 i
=—| ———dx
(3x2+4x + 2)

Using partial fractions,
d
(3x—1)=4 a(3x2+4x+2) +B

3x-1=A(6x+4)+B
Equating the coefficients of x,
3 =6A

At

Also,-1=4A+ B

=>B=-3

Substituting in the original equation,

. Tlex+4) -3 N
(3x2+4x +2)
= —310g|3x2+4x+2|+3j- 14 o dx
2 3(x2+§x+ 5)
Let|=3fmdl'
=:-J- . dx
EEn

dx

9

KEHEs



3.
= —an
V2

Substituting in (1) and combining with original equation,

11 [3x2 +4x + 2| + 31: ‘1(
= ——10 X X —Tan
2 %8 NG

Therefore,
J’ 1—3x
(3x2 +4x + 2)
28. Question
Evaluate:
- 2x
J _7,,(13;
(2+x—-x%)
Answer

To find: [

(2+x— xz]

Formula Used:

+C

xz_az

2. j% dx = log|f(x)| + C

Rewriting the given equation,

X
:—Zfi(xz_ x—2) dx

Using partial fractions,

x=A(%(x2—x—2))+B

x=A2x-1)+B

Equating the coefficients of x,

1=2A
A=1
2

Also,0=-A+ B

1
= —Elogl?)xz +4x +2| +

> t
—an
V2

*

3x+ 2

V2

)+c



B=1
2

Substituting in the original equation,

1 1
s2x-1+5
ﬂ—zfgdx

(x2— x—2)

1
—_ 2y —_ _— i
log|lx® —x — 2| J-(xz—x—Z) dx

Letl= J

(x%—x—2) x

e,

Herea = >
2
1 1
“log|—2 2
=:-31(:-g 1
2

x—2
x+1

+C

11
=>§ og

Substituting for | and combining with the original equation,

—log|x? 2|+ 1 2+C

oglx®* —x— —log|——

& 5 x+1

Therefore,

f g4 2 x—2]+ 2logF—2| + ¢
——dx loglx®— x — —log|——
(2+x —x2) 8 & x+1

or

f d 2 + H+ |1+1+C
——dx lo X— X lo
(2+x —x2) 8 & X

29. Question
Evaluate:
. dx

| ———

(1+cos™x)
Answer

To find: [

(1+coszx]

Formula Used:

R itan‘1§+c

X2+ z

2.sec?x =1 + tan? x



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

- j-seczxdx (1)

l+secix

Lety = tan x

dy = sec? x dx ... (2)
Also, y2 = tan? x
ie,y?=sec?x-1
sec?x=y2+1..(3)

Substituting (2) and (3) in (1),

Since y = tan x,

1 N tanx
= —tan~ (—) + C

V2 V2

Therefore,

J’ 1 dx 1 ; _l(tanx)+6
(1+cosZx) x= V2 an V2

30. Question

Evaluate:

. dx
| ——
(2+sm”x)

Answer

1
(2+sin® x)

To find: [

Formula Used:

d
L2 = ltan ¥4
a

xZ4+a2 a
2.sec?x =1+ tan? x

Dividing the given equation by cos2x in the numerator and denominator gives us,

sec® x dx
= [—— == ... (1)
f 2sec?x +tan® x

Lety = tan x
dy = sec? x dx ... (2)
Also, y2 = tan? x

ie.,y?=sec?x-1



sec?x=y2+1..(3)

Substituting (2) and (3) in (1),

[+
= -
2y2+ 2+ y?
[5
= - -
3y2+2

lj’ dy
:'g 7’,—2
- \.’E

= - X

=

V3

tan™?! (—J,_) +C
V2

LW =
- -
Sl o

Since y = tan x,

1 . V3tanx
= —tan""|——— |+ C

V6 V2

Therefore,
J’ 1 dx 1 tan-1 V3tanx L
(2+sin?x) r= N an V2

31. Question

Evaluate:
- dx
J P | ¥ ¥ . ¥
(a“cos"x+Db”sin” x)
Answer
To find: [ dx

(a® cos®x+b? sin® x)
Formula Used:

1.Sec? x =1 + tan? x

2. [— dx=3tan‘1§+c

a?+x2 a

Dividing by cos? x in the numerator and denominator,
J’ secx dx
= |-
a? + bZtan? x
Lety = tan x

dy = sec? x dx

Therefore,

[a=
e + bZy?

ﬁiIL
2
"5

+y2



1 b . vb
=—X—-tan " —+C
bz a a

Since y = tan x,

1 . btanx
( )+c

= —tan"
ab

Therefore,
dx 1

b
= —tan™! (— tanx) +C
J- (a?cos?x +b?sin?x) a? a

32. Question

Evaluate:

- dx

J

Answer

2 . 2
(cos™x—3sm~x)

. dx
To find: f(c "

os®x — 3sin? x)
Formula Used:

1.sec?x =1 + tan? x

a+x

2. [ 2o dx = +C

1
a?—x2 2a

log

a-x
Dividing by cos? x in the numerator and denominator,
J’ sec? x dx
:;. —
1—3tan?x
Lety = tan x

dy = sec? x dx

Therefore,
[+
=
1—3y2

1J’ dy
:;._ —
3 132
7 Y
V3

1
1 \,-"5 V"_E
—x—1 +C

1
= lo
2\;@ &

1 +}'\,'"§

+C
l—}’\,@

Since y = tan x,

l+\f§tanx .
l—\,@tanx

1

= lo
2V3 g|

Therefore,



dx 1

J- (cos?x

33. Question

— 3sin?x) - 243

Evaluate:
. dx
J - ¥ ¥
(sm"x—4cos"x)
Answer
To find: [ dx

(sin® x — 4cos®x)
Formula Used:

1l.sec?x =1+ tan? x

2. (X gy= L |£E
fxz—az dx 2alog x+a +

Dividing by cos?

J’seczx dx
tanZx — 4
Lety =tan x

dy = sec? x dx

Therefore,

dy
:J-VQ—ZQ

“1og|2=2] + ¢
3%l

Since y = tan x,
tanx — 2

1
2 |—+c
=>4 e tanx + 2

Therefore,

dx
(sin?x — 4cos2x)

34. Question

Evaluate:

J- dx
(sinxcosx +2 cos” X)

Answer

To find: [ &

(sinx cosx+2 cos?x)
Formula Used:

1l.sec?x =1 + tan? x

Z.Iidx =logx+C

I_log

_11|
38

1+ \,@tanx
1-— \,@tanx

C

X in the numerator and denominator,

tanx — 2

—I|+C
tanx + 2



Dividing by cos? x in the numerator and denominator,
J’ sec?x dx
:;. —
tanx + 2
Lety = tan x

dy = sec? x dx

Therefore,

[3%
=
y+2

=logly+2|+C

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

dx
(sinx cosx + 2cos?x)

= logltanx + 2| + C

35. Question

Evaluate:

. sin 2x

|— —dx
(smm x+c¢os X

Answer

To find: J- sin2x dx

(sin® x+cos*x)
Formula Used:

1.sec?x =1 + tan? x

2. [——dx =tanlx+C

1+x2
3.sin 2x = 2 sin X Cos X
Rewriting the given equation,
2sinxcosx
J-sin“ X+ costx

Dividing by cos? x in the numerator and denominator,

J’Ztanxseczx dx
=
tan*x + 1

Lety = tan x
dy = sec? x dx

Therefore,

2y
= — d
J-y4+1 Y

Let z = y?

dz = 2y dy



J-
=1
1 Z

=tanlz+C
Since z = y?,

= tanl(y?) + C
Since y = tan x,

= tanl(tan? x) + C
Therefore,

sin2x dx

=tan !(tan®x) + C
(sin*x + cos*x) ( )

36. Question

Evaluate:

J‘ (2sin 20 —cosd) do
(6 - cos® d—4sin ¢)

Answer

To find: .[(5_5052¢—4sin¢-1 d¢

Formula Used:

1.sec?x =1 + tan? x

2. [——dx =tanlx+C

1+x2
3. sin 2x = 2 sin X cos X

Rewriting the given equation,

J’-ﬂ:sinqbcosqb— cos¢g
=
6 —cos?¢ —4sing

dg

cos¢g (4sing — 1)
- J-é— (1—sin?¢) — 4sing b

cos¢ (4sing — 1)
= J- , , dg
5+sin?¢ — 4sin¢
Lety =sin¢
dy = cos ¢ do

Substituting in the original equation,

= [ Gy .. (1)

Y2 —4y+5

Using partial fraction,
4 1=4 d (y2—4y+5) |+B
v = dy y ¥y

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

Equating the coefficients of y,



4 =2A

A=2

Also, -1 = -4A + B

B=7

Substituting in (1),
22y —4)+7

= J-— dy

yvZ—4y+5

1
2 _ ———
= 2logly 4y+5|+7f((y_2)2+1)dy

=2log|y?-4y + 5|+ 7tan}(y-2)+ C

Buty =sin¢

=2 log |sin?gp -4 sin ¢ + 5| + 7 tan'i(sinp-2) + C
Therefore,

J‘ (2sin2¢ — cos) p
(6 —cos?¢ —4sing) ¢
=2log |sin*¢ - 4sing + 5|+ 7tan~'(sing - 2) + C

37. Question

Evaluate:
. dx
J (sinx —2cosx)(2sin X + cosx)
Answer
To find: [ "‘”‘

(sinx—2 cosx}(2 sinx+cosx)
Formula Used:
l.sec? x =1 + tan’ x

Z.Iidx =logx+C

Dividing by cos? x in the numerator and denominator,

J‘ sec?x dx
(tanx — 2)(2tanx + 1)

Lety = tan x
dy = sec? x dx

Therefore,

dy
=l o
Let

1 _ A B
-2 +D -2 @y+D

1=AQy+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
A=1
So,B= —

al

(1) becomes,

1 -2
5 5
= f(.v—zﬁ 2y+1)

11 ly —2| 21 |2y + 1] 1+C
= — — _— =
508."1’ 508 y 2
Since y = tan x,

1 1
= glogltanx —-2| —gloglzmnx +1|+C

11 |ta11x— 2
=-log|l-——
5 & 2tanx +1
Therefore,
J‘ dx 1l | tanx — 2
= — 10 _—
(sinx —2cosx)(2sinx + cosx) 5 &l 2tanx + 1

38. Question
Evaluate:
-
) ( 1-x~ )

S

Answer
T e e
To find: f—(1+x4] dx

1

x2—qg®

+C

Formula used: [

1 xX—a
dx = —logl—
2a x+a

On dividing by x2 in the numerator and denominator of the given equation,




1
=:-J-—_ (1_;—2) dx
(s 1) -2

Lety=x+i

Differentiating wrt x,

1
dy =(1— —z)dx
X

Substituting in the original equation,
=2
= =z
v2-(V2)

-1
= lo
2\{5 5

vV —

¥+

+C

v31| 03]

Substituting for y = x + % and taking reciprocal of the value within logarithm, we get
x

1 x+%+\ﬁ
log

= T +C
V2 I“rf—\lﬁ

1 | V2x+x2+1
= o
2V2 & V2x—x2+1

R

Therefore,

V2x+x2 41
V2xr—x24+1

(1-x%) 1
(1+x9 F T 22 %8

|+c

39. Question

Evaluate:

. (.xz—l') .

Answer

To find: f% dx

% 4a® 41

1

Formula used: [ ——
a

dx = *tan"'Z+ ¢
a a

On dividing by x2 in the numerator and denominator of the given equation,



Differentiating wrt x,

1
dy =(1+ —z)dx
X

Substituting in the original equation,

= —tan li+ C
V3 V3
Substituting for y = x — i
1 X — 1
= —tan™! Xl+c
\"I'_ \,"'5
L t ‘1(x2_1)+c
= —tan
V3 V3x
Therefore,
(x2+1) i 1t . 21 e
— 5 dx= —tan
(x*+x2+1) V3 V3x

40. Question
Evaluate:
- dx

(sin4 X +cos” x)

Answer

. dax
To find: “[ (sin* x+cos*x)
Formula used:

1.sec? x = 1 + tan®x

2. [——dr= ‘tanti+¢C
a a

a?+x2
Dividing by cos? x in the numerator and denominator of the given equation,

sec* x p
——dx
(tan*x + 1)

J’sec2 x(1+tan®x)
(1+ tan*x)

Lety =tan x
dy = sec? x dx

Substituting in the original equation,

1+ y?
= —d
J-l+y4 y




Dividing by y? in the numerator and denominator,

—2
yo+1
= | ——dy
J-}f‘2+y2 ’

J‘ 1+y? J
= yi+y2-2+2 Y

1+y?
o
(3’—__;) +2
Letz=y—1—t
1
dZ=(l+ —2) dV
y

Therefore,

dz
.
22 + (\,‘E)

1t ‘1(Z)+C
= —1dn —_—
V2 V2

Substituting for z,

v 1
1 Y- 3
= —tan~! = |+C
V2 V2
Ly ‘l(yz_ 1)+C
= —tan
V2 w2

Substituting for y = tan x,

1 . tanx — 1
= —tan""|—— |+ C

V2 Vv2tanx

Therefore,

J’ dx lt L, ftan®x— 1 L
= —tan | ———
(sin*x +cos*x) 2 V2tanx

Exercise 14B

1. Question

Evaluate:
- dx
==
l6—-x~
Answer
Formula to be used - [ ,jL = sin‘li + cwhere cis the integrating constant
yas—x

J’ dx
") yie—x2



J’ dx
.\.342 —_ X2

= sin‘lz + €, c being the integrating constant

2. Question

Evaluate:
j dx
1-9x
Answer
Formula to be used - fﬁ = sin‘li + cwhere c is the integrating constant
dx
V1-—9x2

= ésin‘13x + ¢, ¢ being the integrating constant

3. Question

Evaluate:
j dx
15-8x
Answer
Formula to be used - fﬁ = sin‘li + cwhere cis the integrating constant
Vaz-

_ J‘ dx
o 2
J 15 ,1 - (ﬁx) ]
V156
1 dx
N
M (ﬁx)z
V15




-1 U’E

= —sin"'—=x + ¢, ¢ being the integrating constant
V15 V15

4. Question
Evaluate:
j dx

X" -4
Answer

dx

\.'I w2 taz

Formula to be used - [ = log(x + 4/x?2 X a?) + c where c is the integrating constant

J‘ dx
B VxZ—4

dx
J- .\..'XE — 22

loglx + vx2—4| + ¢, c being the integrating constant

5. Question

Evaluate:

- dx

|7
4x° -1

Answer

d: =T . . .
Formula to be used - [ —— = log(x + JxZ+a?) + c where cis the integrating constant

Vx*ta®

J’ dx
S Vaxr o1

_J’ dx
BN

510g|2x + +/4x2— 1| + c, c being the integrating constant

6. Question

Evaluate:

- dx

| =
Ox~ —7

Answer

d: =T . . .
Formula to be used - [ —— = log(x + JxZ+a?) + c where cis the integrating constant

Vx*ta®

_ J’ dx
") Vexz—7
dx

f [(3x)2 = VT

log [3x + V9x2 — 7| + c, C being the integrating constant



7. Question
Evaluate:

- dx
=

X" -9

Answer

Formula to be used - f = log(x + 4/x?2 X a?) + ¢ where c is the integrating constant

Z+2
..fﬂz_g

J-\..'X2 — 32
= log|x + Vx2 — 9| + c. ¢ being the integrating constant

8. Question
Evaluate:
J‘L

Answer

Formula to be used - f

v = log(x + 4/x?+ a?) + ¢ where c is the integrating constant

"J-\,fl + 4x2

|

élog|2x + v4x2? + 1| + c, c being the integrating constant
9. Question
Evaluate:
- dx
l——
9+4x~
Answer

= log(x + 4/x?2 X a?) + ¢ where c is the integrating constant

Formula to be used - f ==

"J-\,fa + 4x2

| =

élog|2x + v4x2? + 9| + c, c being the integrating constant

10. Question

Evaluate:



J\;‘Q—X4 :

Answer

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

ds g3 . . .
Formula to be used - [ - - = = sin 1§ + cwhere cis the integrating constant
yas—x
xdx
. VO — x4
1 d(x?)

2 vﬁ32 — (x2)2
_ 1 5111—15 + ¢, € being the integrating constant
2 3

11. Question

Evaluate:

- 3X
—_—(x

) Vo —16x°

Answer

Tip - d(x3) = 3x2dx s0, d(4x3) = 4x3x2dx i.e 3x2dx = (1/4)d(2x3)

ds 3 . . .
Formula to be used - [ - : = = sin‘li + cwhere cis the integrating constant
yas—x
3x%dx
") yo—16x®
1 d(2x?)

T 1) 37 _(axee
4 V32— (4x3)?

=1 5111‘1‘1"—":El + ¢, € being the integrating constant
4 3

12. Question

Evaluate:

.
" seC™ X

J—dx

416 +tan® x

Answer

Tip - d(tanx) = sec?xdx

d: = . . .
Formula to be used - [ —— = log(x + JX% 1 a?) + c where cis the integrating constant

\.'I w2 taz

sec’xdx
N V16 + tan?x

d(tanx)
V4 + (tanx)?



= log|tanx + 16 + tanZx| + c. ¢ being the integrating constant

13. Question

Evaluate:
* sinx

4 +cos X

Answer

dx

Tip - d(cosx) = - sinxdx i.e. sinxdx = - d(cosx)

d: = : : :
Formula to be used - [ "‘{Z:az = log(x + 4/x?2 X a?) + c where c is the integrating constant
YA D
sinxdx
") V& ¥ cosZx
— d{cosx)

J(osx)? + 22
= —log|cosx + V4 + cos2x| + ¢, C being the integrating constant
14. Question
Evaluate:

" COsX

J—dx

\;'QSiIl: X —1

Answer

Tip - d(sinx) = cosxdx so, d(3sinx) = 3cosxdx i.e. cosxdx = (1/3)d(3sinx)

d: =T . . .
Formula to be used - [ - 2: = = log(x + /x?* a?) + c where cis the integrating constant
yxeta
cosxdx
") Vosinzx—1
1 d(3sinx)

3J) /(3sinx)?—12
= §10g|c05x + V4 + cos2x| + ¢, ¢ being the integrating constant

15. Question
Evaluate:

Y ex

J —dx

N

Answer
Tip - d(eX) = eXdx

dx

\.'I w2 taz

Formula to be used - [ = log(x + 4/x?2 X a?) + c where c is the integrating constant

e*dx
” V4 + elx



d(e*)

= logle* + V4 + e2x| + ¢, C being the integrating constant

16. Question
Evaluate:

J"‘ 2 Ex

Vi —e*

Answer

dx

Tip - d(eX) = eXdx

li + cwhere cis the integrating constant

dx P —
Formula to be used - f—z = sin
y as—x

2e%dx
4 — eZx

d(e¥)
V22— (92

X
2sin™? (%) + ¢, c being the integrating constant

17. Question

Evaluate:

j dx
1-e*

Answer

Formula to be used - f = log(x + 4/x? X a?) + ¢ where c is the integrating constant

Z+32

V1 —ex

J- ’e“(e *—1)

X
e zdx
Ve —1

ezdx
ez —12

Tip - Assuming e~ X/2) = 3, - (1/2) e - */2)dx = da i.e. e - ¥2)dx = - 2da

J’ ezdx

_12

—2da
\.nlaE — 12



= —2logla + ya?—1| + c

= —210g|e_}_z{ + e=x — 1| + ¢ C being the integrating constant

18. Question

Evaluate:

Answer

Tip - Taking x = acos20,

dx = —2asin20d6 and 6 = icos‘lz

X = acos2fi.e cos28 = -

X
~8in28 = |1——
a

a—x

J- dx

\Ja + x
_J’ a— acos20 925in 26 do
N a+ acosZBx{: asm )

J‘ a(l— cos28)
a(l + cos28)

X (—2asin 26 d8)

Formula to be used - cos28 = 1 — 2s5in’0 = 2cos?6—1

sin28 = 2sinBcosO

J’ 1 — cos28 9251020 d6
- T cosZE}x( asin )

- J’ 2sin?0 92 510 20 B
= 2cos29x( asin )

fsme 2a x 2s1nBcosA do
coﬂx( a x 2sinBcosBdB)

—2:;1[251112 6de

—ZaJ- 1 — cos28d0
_ 5 [B sin 2(-}]

sin 26
= —2a [B— > ] + c




1 X 1—-32
= —2a|-cos™i-— +c
2 a 2
Xz
=—ac051 +all-S +c
a
l:{

= asin™'- + Va2 —x2 + c, c being the integrating constant
a

19. Question

Evaluate:

= log(x + 4/x?+ a?) + ¢ where c is the integrating constant

dx
Formula to be used - [ -
yx*+a?

dx
VX2 4+ 6x + 5

J’ dx
Jx2+ 2xxx3 + 32) + 5—32

IW

= log|(x + 3) + Vx2 + 6x + 5| + ¢. € being the integrating constant

20. Question

Evaluate:

Answer

Tip-d(2-x) =-dxi.e. dx=-d(2-x)

Formula to be used - f = log(x + 4/x?+ a?) + ¢ where c is the integrating constant

2+2

J’ dx
) J2-0r+ 1

—d(2-x)
Ja-07 + 1

—log|(2—x) + y(2—x)2+ 1] + ¢

= —log|(2—x) + Vx2 —4x + 5| + ¢, ¢ being the integrating constant

21. Question

Evaluate:



Answer

Formula to be used - f = log(x + 4/x?+ a?) + ¢ where c is the integrating constant

2+2

f @?7§T?T

=log|(x—3) + y(x—3)2 + 1| + ¢

= log|(x—3) + VxZ—6x + 10| + c. € being the integrating constant

22. Question

Evaluate:

j dx
Vx? —6x+10

Answer

Formula to be used - f = log(x + 4/x?2 X a?) + c where c is the integrating constant

Z+2

dx
Vvx2—6x + 10

| ==

logl(x—3) + y(x—3)2+ 1| + ¢

log|(x—3) + VxZ2—6x + 10| + c, C being the integrating constant

23. Question

Evaluate:

- dx

| —
2+2x —x~

Answer

12 + cwhere cis the integrating constant

dx -
Formula to be used - [ —= = sin
ya

dx
V2 + 2x —x2

N J-vf3— (x?dfz:; T 1)
y
Js

= sin™? (%) + ¢, c being the integrating constant
J

3) ~ (x—1)?



24. Question

Evaluate:

: dx
J«Js-u —2x?

Answer

dx
Formula to be used - [ -
Vai-x

dx
V8 — 4x — 2x2

J‘ dx
J10—2(x2 + 2x + 1)

T

[10)° — 2(x + 1)2

JJ

}—(x+ 1)2

sin™

1§ + cwhere c is the integrating constant

= %3111 1( ) + ¢, c being the integrating constant
v \r

25. Question

Evaluate:

j dx
V16— 6x —x”

Answer

Formula to be used - [ —=
y a X

dx
V16 —6x — X2

J’ dx
J25—(x%2 + 6x +9)

_J’ dx
B2 —(x + 3)?

= sin~ 1(

3

26. Question

Evaluate:

- dx

|—
7 —6X—X"

Answer

sin~

li + cwhere c is the integrating constant

) + ¢, ¢ being the integrating constant



dx -
Formula to be used - [ - = sin™?
\ az_xz

i + cwhere cis the integrating constant

J‘ dx
B V7 —6x —x2

J‘ dx
J16 — (x2 + 6x + 9)

_J’ dx
@ (x + 3)°

= sin™! (T) + ¢, C being the integrating constant

27. Question

Evaluate:
»dx
l—=
X—X"
Answer
Formula to be used - [ ,% = sin‘li + cwhere cis the integrating constant
yas—x
J’ dx
") Vx—x2
J’ dx
- 1) 1 (1)
J(i) ~ (@ -2xxx3 + (3))
J‘ dx
17 1
6 - -
1
Y

sin~*(2x — 1) + ¢, c being the integrating constant

28. Question

Evaluate:

: dx

iy

8+2x—-x
Answer
ds . g3 . . .
Formula to be used - [ - : = = sin 1§ + cwhere cis the integrating constant
yas—x

J‘ dx
N V8 + 2x —x?

_J’ dx
-2z + D)



IW

= sin~ 1( 3 ) 4+ ¢, € being the integrating constant

29. Question

Evaluate:

Answer

Formula to be used - f = log(x + 4/x?2 X a?) + ¢ where c is the integrating constant

dx
VxZ—3x + 2
_ dx
Je-zxnd o G -Q) + 2

J‘ dx
) [ T3 1
—_ Y2 _=
(x 2) )
= 10g|(x—§) + VX% —-3x + 2| + c, c being the integrating constant

30. Question

Evaluate:

- dx

=
2x" +3x -2

Answer

dx
Formula to be used - [ -
yx3ta

= = log(x + /x?* a?) + c where cis the integrating constant

dx
V2x2 + 3x—2

dx

J-jz(xz F2xxxS + (2)2)_%

4

dx

1
\-EJ-J 3., (\ﬁ)z
x+ -7

= %logh:x + z) + V2x2? + 3x — 2| + c, c being the integrating constant
N

31. Question

Evaluate:



- dx
J«J:x: L 4x 46

Answer

d: T . . .
Formula to be used - [ —— = log(x + JX% 1 a?) + c where cis the integrating constant

\.'I w2 taz

J‘ dx
Tl VxT+ ax + 6

B J‘ dx
J2(x2 + 2x + 1) + 4
dx

2+ (V2)°

1
EJ-J(XJr 1

= %log|(x + 1) + v2x? + 4x + 6| + c, c being the integrating constant
]

32. Question
Evaluate:
: dx
1+2x—-3x~
Answer
Formula to be used - [ v'% = sin‘li + cwhere cis the integrating constant

J’ dx
VT ¥ 2x—3x2

J’ dx
. 2\’ 13*
v
() -s(:-3)
1 dx
\.@ \,‘E ? 132
(9) -(-3)
1 X—;
= —sin™?! 3]+ ¢
3 V2
3
= 71_5111‘1 (h—;l) + ¢, c being the integrating constant
v 3 V2
33. Question

Evaluate:



j dx

Answer
ds g3 ; . .
Formula to be used - [ - : = = sin 1§ + cwhere cis the integrating constant
yas—x
) J- Vvhbx —x?

dx

- fj@)z(xgzxxxg +3))

= sin™? (E) + ¢, ¢ being the integrating constant

34. Question

Evaluate:

: dx
+4x - 2x

Answer

1X

ds o . . .
Formula to be used - f—Lz =sin"" — + where c is the integrating constant

yaT-x

dx
V3 + 4x — 2x2

- J’ dx
J5—2(x2—2x + 1)

_fJ

) —2(x—1)2

=/
R

= —sin? +c
vV

- iﬁsin‘l (”2(“ ]) + ¢, c being the integrating constant

=
v Va3



35. Question

Evaluate:

Answer

Tip - d(x3) = 3x2dx i.e. x2dx = (1/3)d(x3)

dx

Vx*ta®

Formula to be used - [ = log(x + 4/x?+ a?) + ¢ where c is the integrating constant

x2dx
N VX8 + 2x3 + 3

| 2d(c?)

J(x3)2 + 2x3 +3

1 d(x?)

J (x3 + 1)2 + (V2)?

él-::og|(:==;3 + 1) + vx® + 2x3 + 3| + ¢, c being the integrating constant
36. Question
Evaluate:

- (2x+3)

\sz +x+1

Answer

dx

dx

\.'I w2 taz

Formula to be used - [ = log(x + 4/x? X a?) + c where c is the integrating constant

(2x + 3)

o | ————dx
vz 4+ x+ 1

(2x+ 1) + 2
= | ——dx
VX2 +x+1

(2x + 1) 2
= | ——dx + | —dx
V2 +x+ 1 vz 4+ x+1

Tip - Assuming x2 + x + 1 = a2, (2x + 1)dx = 2ada
(2x + 1)
o] ———————dx
Vx2+x+ 1

2ada

d

J- 2da

2a+ oy

—_——
=2yx?+x+ 1+



2
.-.f—dx
VX2 4+ x+1

=2f dzx -
[6+ 37+ (B)

1
—_—
= Zlog|(x+i) + X% + x + 1| + C,

(2x + 1) 2
| Y——dx + J-—dx
VX2 4+ x+1 VxZ +x+ 1

=2WxZ 4+ x4+ 1+ Zlogl(x + g) + vx2 + x + 1| + ¢, cis the integrating constant

37. Question
Evaluate:
- (5x+3)

Jx/xz +4x +10

Answer

dx

dx

\.'I w2 taz

Formula to be used - [ = log(x + 4/x?2 X a?) + c where c is the integrating constant

(5x + 3)
T VxT+ ax + 10

Sx(2x + 4)—7
= dx
VX2 + 4x + 10

dx

5 (2x + 4) 7
dx—J-
v

T2)VxZ+ ax + 10 /X2 + 4x + 10

Tip - Assuming X% + 4x + 10 = a2, (2x + 4)dx = 2ada

5 (2x + 4)
o= X
2) VxZT ¥ 4x + 10
5 [ 2ada
2 a

(24
= — a

2
=ba+ ¢y

———
=5x?2 + 4x + 10 + ¢,

7
J- dx
Vvx2 4+ 4x + 10
dx

=7
J(x + 2)2 + (\,*'E}z

_—
= TIOgl(er 2) + Jx% 4+ 4x + 10| + ¢,



5 (2x + 4) 7
dx—f
v

o= dx
2 4x2+ 4x + 10 /x2 + 4x + 10

= 5VxZ + 4x + 10— 7log|(x + 2) + Vx% + 4x + 10| + c, C s the integrating constant

38. Question

Evaluate:

- (4x+3)

=
2x"+2x -3

Answer

d: = . . :
Formula to be used - [ —— = log(x + JX% 1 a?) + c where cis the integrating constant

\.'I w2 taz

(4x + 3)
—_—dx
V2x2 + 2x—3

(4x + 2)+ 1
= | ———dx

Vv2x2 + 2x—3

(4% + 2) 1

= | —dx + J-—dx

V2x2 + 2x—3 V2x2 4+ 2x—3
Tip - Assuming 2x2 + 2x - 3 = a2, (4x + 2)dx = 2ada

(4x + 2)

o] —(dx

V2x? + 2x—3

2ada

d

J- 2da

2a+ oy

—
= 2422 + 2x—3 +

1
| —/——dx
J-\,"?.XE + 2x—3

dx

i —
|6+ 9-(9)

1 1 3
Elog (X+E)+ X2+X_E + c

.-.J-de—l— J- ! dx

V2x2 4+ 2x—3 V2x2 + 2x—3



= 2¢/2x% + 2x—3 + %log
v

(x + ;) + JXE + x—§| + ¢, cis the integrating constant

39. Question

Evaluate:

J‘ (3—2x)
V24X —x?

Answer

dx

dx 1

Formula to be used - [ ——= = sin~
Vai-x?

i + cwhere c is the integrating constant

(3—2x%)
—_ X
V2 + x—x2

(1—2x%) + 2
= | ——dx
V2 + x—x2
(1-2x) 2
= —=L_ax+ f—dx
V2 + x—x2 V2 + x—x2
Tip - Assuming 2 + x - X2 = a2, (1 - 2x)dx = 2ada

(1-2x)
—_ X
V2 + x—x2

- J’ Zada
N a

2a+ oy

—
=242 +x—x% +

2
o] —dx
J-\,’Z + x —x2

R

2x—1
= Zsin‘l( 3 ) +

(1-2x) 2
o] —m—/———=dx + | ——dx
V2 + x—x2 V2 + x—x2

=242 + x—x2 + 2sin ! (?) + ¢, cis the integrating constant

40. Question

Evaluate:




Answer

dx

Vx*ta®

Formula to be used - [ = log(x + 4/x?+ a?) + ¢ where c is the integrating constant

(x + 2)

o] —m——dx
V2x2 + 2x—3

TICEDRE
= dx
V2x2 4+ 2x— 3

1 (4x + 2) 3 1
= | ———dx + —J-—dx
4) \2x2 + 2x—3 2J) V2% + 2x—3

Tip - Assuming 2x2 + 2x - 3 = a2, (4x + 2)dx = 2ada

1 (4x + 2)

—— dx
4) \2x2 + 2x— 3

1 [ 2ada

4 a

IJ’d

= — a

2

a

V2x2 + 2x—3
~— 3 ta

3 1
e
20 4\2x2 +2x—3

3 dx

) ——
26+ - ()

3

zﬁf 2 [\
|6+ (D)

° (+1)+ 2 4 x—2| 4
= ——10 X - X X—= C
2 8 2 2| T

1 (4x + 2) 3 1
= —x+—f——dx
20 \2x2 + 2x—3

4) 2x2 + 2x-3
(x+i)+ fxz+x—E
2 2

y2x® + 2x-3 3
—yzdrmed 3,
2\,"5 g

. + ¢, cis the integrating constant

41. Question

Evaluate:

J- (3x +1) <

\,’S—Ex—xz



Answer

li + cwhere c is the integrating constant

dx -
Formula to be used - [ —= = sin
. az_xz

(3x + 1)
———dx
V56 —2x —x?

_ J’3(x+ 1) —

——dx
V56— 2x —x°2

3(x+ 1) J‘ q
——dx— | ——dx
VE —2x —x2 Vb —2x —x?
Tip - Assuming 5 - 2x - X2 = a2, (- 2 - 2x)dx = 2ada i.e. (x + 1)dx = - ada

3(x + 1) q
A | ————dx
Vb —2x —x?

ada
= -3
a

=-3a+o

= —3yb—2x—x%? +

2
—dx
V5 —2x —x2
J } —(x + 1)2
(x + 1)
=2sin'*——— + ¢
' e
3(x + 1) 2

——dx— | ——dx
V5 —2x — %2 Vb —2x—x?
= =35 —2x —x2 —2sin” 1( 5) + ¢, cis the integrating constant
v

42. Question

Evaluate:

——dX

\fﬁ—x—ixz

Answer

J- (6x+35)

ds g3 . . .
Formula to be used - f—tz = sin 15 + cwhere cis the integrating constant

yaT-x

(6x + 5)
———x
V6 + x—2x2

Slax—1 + 2
= dx
V6 + x— 2x°

3 (4x—1) 13 1
— J- dx
v

2) 6 + x—2x2 2 6 + x — 2x°2



Tip - Assuming 6 + x - 2x2 = a2, (1 - 4x)dx = 2ada i.e. (4x - 1)dx = - 2ada

3 (4x—1)

——dx
2) 36 + x—2x2

BJ’Zada
2 a

= —3a + ¢

—
= =36 + x—2x%2 + ¢y

13 1
.-._f—dx
2 )46 +x—2x2

13 dx

= sin + c
242 (Z) ?
4
13 (4}{ - 1)
= ——sin C
2\-@ 7 :
3 (4x—1) 13 1
o —/————dx + — | ——dx
2J) 46 + x—2x°2 2 )46 + x—2x2

= —3y6 + x—2x% + 21—25111‘1 (?) + ¢, cis the integrating constant
J

43. Question

Evaluate:
~l+x
J — Tdx
X
Answer
Formula to be used - [ ———
yx*+a?

1+ x
J- dx
, X
_ f a+xe.
- X(1 + x)

1+xd
= | ———dx
V2 + x

1 1
_ E(ZX + 1) 7

dx
Vvx2 + x

= log(x + 4/x?+ a?) + ¢ where c is the integrating constant



172x + 1

1 dx
- —dx+—f—
2) Vx?2 +x 2) Vx?2 + x

Tip - Taking x2 + x = a2, (2x + 1)dx = 2ada
128+ 1

———dx
2)x2 + x

lJ’Zada
2 a

=a+rc

=yxX2+x+ 0

1J’ 1
fo | ———dx
2)4x2 + x

2

A

1 1 —
EIOEKX + E) + x2 + x| + o,

1r2x + 1

1 dx
e
2) Vx2 + x 2/ Vx2 +x
=xZ + x4+ ilogl(x + ;) + Vx2 + xl + ¢, cis the integrating constant

44. Question

Evaluate:

Answer

d =T . . .
= log(x + 4/x?+ a?) + ¢ where c is the integrating constant

X
Vx*ta®

Formula to be used - [

(x + 2)
—dx
VX2 +5x + 6

1 1
E(ZX + 5)—5

—=x
VxZ +BxX + 6

1 2x + 5 q 1J’ dx
—_— ——— X—_ ———
2/ yx2 +5x+ 6 2)\x2+5x+ 6

Tip - Taking x2 4+ 5x + 6 = a2, (2x + 5)dx = 2ada
1 2x + 5

— dx
2 \x2+ 55+ 6

1 [ 2ada

2 a

a+c



—_——
= X2+ 5x+6+c

1 1
.-.——f—dx
2/ x2 +5x+ 6

i -

1 5
——
= _EIOgKX + E) + x2 + 5x + 6| + c;

1 2x + 5 q IJ' dx
2) Vx2 + 55+ 6 2)VxZ ¥ 5x + 6

= x2 + Bx + ﬁ—ilogl(x + g) + vx2 + 5x + 6| + ¢, cis the integrating constant
Exercise 14C

1. Question

Evaluate the following integrals:

J. 4-x*dx

Answer

To Find : [ /4 — xZdx

Now, [ /4 — x2dx can be written as [ /22 — xZ dx

Formula Used: [ a2 —xZ2dx = ix\,’w + “?2 sin‘li +C
Since [ /22 — x2dx is of the form [ yaZ —x2dx ,

Hence, [ 22— x2dx = ;:w'ﬂ +2; sin‘l;—( +C

= éxm’w +§ sin™' > + C

= éx\,"ﬂr —xZ2+2 sin‘l;—( +C
Therefore, [ 4 —x2dx = ix\,"} —x2+42 5111‘1;—( +C

2. Question

Evaluate the following integrals:
" 7
|V4-9x7dx
Answer
To Find : [ /4 —9x2dx
Now, [ 4 —9xZdx can be written as [ /22 — (3x)Z dx
Formula Used: [ vaZ —x2dx = ghﬁaz —xZ + ﬂ; Sin—l’é +C

Since [ /22— (3x)? dx is of the form [ vaZ —xZdx ,



z
Hence, [ 7= (307 dx =230/ =07 + Z sm 2+ C

4 , _413
—;—(\,*4—9;[2 + - sin l?X+C

= VE-7 + st T4 C

sin

S
Wi | ba

Therefore, [ 24— 9xZdx =34 — 9x? +§ sin‘l%x +C

3. Question

Evaluate the following integrals:

[Vx? -2

Answer

To Find :[ yxZ—2dx

Now, [\/xZ—2dx can be written as [ |x2— ({2)2 dx

Formula Used: [ xZ —aZ dx = ;—(\f’ﬂ— %2 log |x ++/x2—@a2Z|+ C
Since [ [x2 — (v/2)2dx is of the form [ xZ—aZdx ,

Hence, [ [x2 — (\3’2)2 dx =;£ y2 — (\3’2)2 — (\,Tz]z log [x + h—z — (\fz)2|+ C

Viz—2—

S
[ )

log [x +yx2—2|+ C
= VxZ=2—log |x +xZ - 2|+ C
Therefore, [ x2 —2dx = ;—(\,’x? —2—log |x +x2—2|+C

4. Question

Evaluate the following integrals:

[v2x* -3dx

Answer
To Find : J’ngﬁ _3dx

Now, [/2x2 —3 dx can be written as [ thgx)z — (V3)2dx

z
Formula Used: [ yxZ—aZ dx = ;—(\;x?— az — % log |x +x2— g2|+ C

Since | J(ng)z — (V/3)2dx is of the form [VxZ—aZdx,

r fan 2
Hence, fJ(‘v"rZI)z _ (\3’3)2 dx ="TQXJ (\le-)z _ ({3)2 _ % log [v2x + J({ZJ{)E — (\,-'r3)2 |+C

=2 axT =3 — 2log Wax +2xT = 31+ C
2 2



3
= ;—(\,’21'2 -3 - W log W2x +y2xz2— 3]+ C

Therefore, [ 2x2 —3dx = ;—(\,’21‘2 -3- ﬁ log W2x ++2x2— 3|+ C

5. Question

Evaluate the following integrals:
i >
J X +5dx

Answer

To Find :[ Vx2+ 5dx

Now, [ /xZ+ 5dx can be written as [ [x2+ (V5)2dx

Formula Used: [ yxZ + a2 dx = ;—(\f’m+ %2 log |x +xZ+ aZ|+ C
Since [ [x2 + (\/5)2dx is of the form [ xZ+aZdx .

f=y2
Hence, f Y2 4 (\f5)2 dx =’2_‘ fxz T (\3’5)2 1 % log |x + h—z 4 (\.f5)2|+

=;£wxz+5+ S'Og X +/x2+ 5|+ C

(@]

Therefore, [ X2 +5dx = ;—(\,’m—i— glog IX +yx2+ 5]+ C

6. Question

Evaluate the following integrals:
i 8]

J 4%~ +9dx

Answer

To Find : [ V4x2 + 9dx

Now, [ \/4xZ + 9 dx can be written as [ vm dx

Formula Used: [ xZ+ aZ dx = §¥W+ a;|09 X +x2+ a2+ C
Since [ v"mdx is of the form [ x2+ a2 dx ,

Hence, [ /(2x)% + 32 dx =2{\,’m+ 3;log |2x + [(2x)2+ 32|+ C
=2?x\,m+ glog 2x +y4x2+9 |+ C

= VaxZ+9+

= o

log |2x ++/4x2+ 9|+ C

Therefore, [ \4x2 +9dx = ;—(m’-’}x? +9+ zlog [2x ++/4x2 + 9]+ C

7. Question

Evaluate the following integrals:



it )

J 3x~ +4dx

Answer

To Find : [ /3x2 + 4 dx

Now, [ y/3xZ + 4dx can be written as [ [(y/3x)2 + 22 dx

2
Formula Used: [vx2+aZ dx = ZVxZ+a? + S log X +x2+a2|+ C

Since [ [(3x)2+ 22dx is of the form [VxZ+aZdx ,

i 2
Hence, [ [(v3x)2+22dx === [(V3x)2+22 + Zlog [V3x + [(V3x)2+ 22|+ C

= VBT +4+ Zlog V3x +\3xZ+ 4| +C
=>VBx?+ 4+ log V3x +3xZ+ 4|+ C

Therefore, [ /3x2 + 4dx =

x
2

V3x2+ 4+ é log |[\3x +/3x2+ 4|+ C

8. Question

Evaluate the following integrals:
¥ .

Jcosx 9 —sin” xdx

Answer

To Find : [ cosx\/9 — sin? x dx

Now, letsinx =t

=cosx dx = dt

Therefore, [ cosx\/9 —sin? x dx can be written as [ /32— ¢2dt
Formula Used: [ a2 —xZ2dx = ix\,’w + “?2 sin‘li +C
Since, [ /32 —t2dt is in the form of [ /a2 — xZdx with t as a variable instead of x .
= [V dt = V3 -7 + st 4+ C
=§ W{ sin‘lg +C

Now since sin x = t and cosx dx = dt

e 3o g, _Snx o= 9 . sinx
= [cosx\9 —sin?xdx = ——V9 —sin®x + - sin™'(—-) + C

9. Question

Evaluate the following integrals:
i >
J X~ —4x+2dx

Answer



To Find :[ \x2 —4x + 2dx

Now, [ vxZ—4x +2dx can be written as [ /xZ —4x + 2% — 22 + 2dx
e, [J(x—2)2—2dx

Here ,let x - 2 = y=dx = dy

Therefore, | \MI —2)2 — 2dx can be written as [ [y2— (\;’2)2 dy
2
Formula Used: f\,fx? —aZdx = ;—(\;xE —a?— "? log |x +yx2—qaZ|+ C

Since [ fy2— ({2)2 dy is of the form [ VxZ — a? dx with change in variable.

fay 2
= J‘ h;z _ (\fz)zd}; =§ fyz — ({2)2 _ % log |y + fyz _ ({2)2|+ C

=X /y7—2-Zlogly + 772+ C
=§\,’y2—2— 2 log |y +\;};2_2|+ C

Since ,x -2 =y anddx = dy

ey s A T ) B o ey R ; T~ _ 2 _9
= f\,(x—Z)Z_zd;t_(xz ]v(l 2)2 -2 — 2log |[(x-2) +V(1_2)2_2|+c Therefore,

[VxZ—4x +2dx =@m’x2—4x+2—2log |(x-2) +yx2—4x +2[+C

10. Question

Evaluate the following integrals:
i >
J X~ +6x —4dx

Answer

To Find :[ x2 + 6x — 4dx

Now, [ vxZ+ 6x —4dx can be written as [ vxZ+ 6x + 3% — 32 —4dx
e [ J(x+3)2—13dx

Here , let x + 3 = y=dx = dy

Therefore, | \MI +3)2 — 13 dx can be written as [ [y2— (\;’13)2 dy
Formula Used: [ x2—aZdx = ;—(\;x? —a?— “?zlog [X +x2—@aZ|+ C
Since [ [y2— (\;’13)2 dy is of the form [ Vx2 — a? dx with change in variable.

I 2
= [ |yz—(/13)2dy =§ y2 — (V13)2 - % log ly + [y2 — (3/13)2|+ C

= ';—;\,’yz —13 - % log |y +vf_-_1,v2 — 13|+ C

Since , x + 3 =y anddx = dy



T m gy = @) e 13 =
= [JOr+37—Bde =Z2 [x+3)2 - 13— Zlog |(x + 3) + /[(x + 3) — 13|+C

2

Therefore,
[VxZ+6x —4dx = (x;rg]\,’x +6x—4-— % log |(x + 3) +xZ+ 6x — 4|+C

11. Question

Evaluate the following integrals:
" i

|¥2x -x"dx

Answer

To Find : [ y/2x — x2 dx

Now, [ y/2x — x2dx can be written as [ y2x —x2 —12 + 12 dx
e [ J1—(x—1)%Zdx
Letx-1=y=dx =dy

Therefore , fvm dx becomes | dey

Formula Used: [ a2 —xZ2dx = ix\,’w + “?2 sin‘li +C

Since | vmd}’ is of the form [ /a2 — x2 dx with change in variable,
Hence [ [12—yZdy = iy\,m +1; 5111—111’ +C

[N

1 .
Jy1-y2+sin 1%+C

Here we have x - 1 = y and dx = dy

T Ddy = &2 A= (r =1 + & sin-1 &1
:fvl—(x—l)zd;t—%vl (x 1)2+251111(XIJ+C

Therefore , [ y2x— x2dx = ():13 V2x —x?2 +§ sinT!(x —1) + C

12. Question

Evaluate the following integrals:
" 7
J 1-4x —x~dx

Answer

To Find :[ /1 — 4x — x2 dx

Now, [/1— 4x —x2dx can be written as [ /1 —4x —x2 —22 + 22dx
ie [ /5—(x+2)%dx

Letx + 2 =y=dx =dy

Therefore , | Vf5 — (x +2)2 dx becomes | (J5)2 —y2dy

1 ¥4
Formula Used: [ a2 —x2dx = Ex\,*a? —x2+ % sin~1Z+ C
a



Since | (Nf5)2 — y2 dy is of the form [ Va2 — x2 dx with change in variable,

.-
Hence f (\.;5)2 —y2dy = ;.’V (\3’5)2 —yz+ (\42:»] 5111‘1?‘; + C

=2 /E—yZ+2sint+C
2 F T Vs

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

= [ ra =SR2 F- 2+ Isint(E) + C
Therefore , [1—4x —xZdx = (XZQJ v1—4x —x2 +—s111‘1(—)

13. Question

Evaluate the following integrals:

=

S
J 2ax — X~ dx
Answer

To Find :f V2ax — x2 dx

Now, [ +/2ax — x2dx can be written as [ 2ax— x2 — a2 + a2 dx

e, [ JaZ—(x —a)2dx

Letx-a=y=dx =dy

Therefore , fvm dx becomes [ vm dy

Formula Used: [ /a2 —xZdx = —,wﬁ+ gin~—1% —+ C

Since | Vm dy is of the form [ \/aZ — xZ dx with change in variable,
Hence [ [aZ—yZdy = iyvm + "; 5111-1§ +C

=¥ faZz —

e, +—51n1 +C

Here we have x - a = y and dx = dy

o v = (a2 — (v — q)2 -
=>fva2—(1—a)2d;t—xa] @ —(x—a)?+% sin- 1($)+C

Therefore, [ 2ax— x2dx = —] Zax —x2 + % sin- I=H+C
a

14. Question

Evaluate the following integrals:
i ¥

J 2X " +3x +4dx

Answer

To Find :[ \/2x2 + 3x + 4dx

Now , consider [ y2x? +3x + 4dx = [ [2[x2 +2x +2]dx



=z x2+§x+2dx

3

2
=/ . 3 3.5 3 .
m2f\]12+21+(4)2 (4) + 2dx
2f J(x+)2+_dx
Letx+z=y=>dx=dy
.3 23 5 f23
Hence V2 [ [(x+ 1)2 +Edl becomes 2 [ [y2 + ("T)zdy

2
Formula Used: [vx?+a? dx = ZVxZ+a? + S log X +x2+a2|+ C

7 7 V23,5 7
= [ |y2+ (Z)2qy =2 ly2 + ()2 + S log |y + [y2 + (Z)2l+ C
’ a7 2y 4 2 ’ 4
=Y "_1!2+E+ Zog |y + V2+E|+C
2y 16 ' 32 - 16

Sincex+z=yanddx=dy

3
o) [ e e [ B Boo s 2 i B e B
; ; 3|
Now , v2 [ (x+%)2+ﬁdx=§(4x+3) (1-4_%)24_24_ 2:;2|og|x+1+ [:x+§)2+§|+c

Therefore,

Now consider [ [y2 4 (ﬁ)z dy Which is in the form of [ 4/xZ+ a2 dx with change in variable.
g @

. - - = (4x Py i3y 44 =2 ce 2 Pyl av LA
[V2xZ + 3x + 4dx ;(4x+3)\,212+31+4+ zjlog |(1+i)+\,212+31+4|+c

15. Question

Evaluate the following integrals:

=

S
J X~ +xdx
Answer

To Find : [ Vx2+ x dx

Now, [ +/xZ+ x dx can be written as | Jl-z +x+ (5)2 — (5)2 dx
H 1 1
i.e, TR
[ l(x+ 2) : dx
Here , let x +$=y=>dx= dy
Therefore, -+ 12 _ 1 4y can be written as 2 _ 42
f (x+5)% —adx I |y (3)2ay

2
Formula Used: [ \x2 —aZdx = ;—(ﬁxE— a? — % log [x +yx2—qaZ|+ C



Since _[ y2 — (5)2 dy is of the form f Vx2 — a? dx with change in variable.

= [ Jyr=Grdy =2 [y2—(3)2- Zlogly + [y2 - (yl+C

=Y [y2_1_liogly+ [yz_Y+C
SJYE—iGlogly + [yz—-l

Since,x+§=yanddx=dy

= [+ -tar=tr+ D Jx+D2-1- Jlog l(x +) + [(x+2)2-I+C

Therefore,
1 1 1
JVxT+xdx = (2x + DVxZ+ x — _log |x + -+ xZ+ x|+C

16. Question

Evaluate the following integrals:
i ¥

J X~ +X+1dx

Answer

ToFind :[ yx2+x + 1dx

. 2
Now, [ {xZ+x + Ldx can be written as | Jl-z +x+ (32— (E) +1dx
2 2
ie [ J(x+7)2+2dx
Here,letx+§=y=>dx=dy
Therefore, -+ 32 4 2 gy can be written as 2 V3.,
[ D)2+ 2ax [ Jy2+ Seay
2
Formula Used: [vx2+a? dx = ZVxZ+a? + S log X +x2+ a2+ C

Since [ [yz 4 (E)z dy is of the form [ \/x2 + a2 dx with change in variable.
J 5 /) a)

3 - ""32 3
20 (B2 gn =Y 20 V32 G log |y + [yvz 4 (3y2|+ C
= [+ (2dy =2 [y + ()2 + 2100y + fy2+ ()
=Y |y2124 30 + vz 3+ C
2fy +o+ 3 gly y+4|

Since,x+§=yanddx=dy

a2y 3 =10, f-&ziilo X+ + [ryaeH2ad+cC
= [ [(x+)2+dx ;(2x+1) (1+2) +o+ o 9lx+2+ [(x+)2+-]

Therefore,
1 3 1
JVxT+x+Tdx =, (2x + DVxZ+x + 1+ _log [x + -+ xZ+ x + 1|+C

17. Question



Evaluate the following integrals:
N 3
J (2% =35)vx" —4x +3dx
Answer
To Find : [ (2x — 5)v/x2 — 4x + 3 dx
Now, let 2x — 5 be written as (2x - 4) -1 and split

Therefore ,

J(2x—5)0WxZ —4x +3dx = [{(2x — 4)VxZ — 4x + 3 — 1VxZ — 4x + 3}dx
=[(2x—4)Vx2—4x +3dx — [ Vx?— 4x + 3dx

Now solving, [(2x — 4)x2 — 4x + 3 dx

du
(2x—4)

letx? —4x+3=u=dx =

Thus, [(2x — 4)vVx2 — 4x + 3 dx becomes [ \udu

1
N 241
Now , _[\,Ffdu =fu§du =u;

+1
z

taloa

2
=-u
3

=§ (x2— 4x +3)3

Now solving, [ /xZ —4x + 3dx

JVxZ—4x +3dx = [VxZ—4x +22 — 22 + 3dx

= JG =27 = Tdx

Letx -2 =y=dx =dy

Then f\r’mdl’ becomesjvmdy

Formula Used: [ \x2—aZdx = ;—(q’ﬂ— “?2 log |x +xZ—aZ|+ C
Since | de}; is in the form of [ \/x2 — a2 dx with change in variable.
Hence [ [yZ—1Zdy = fvm_ %zlog ly + /yZ—12|+ C

=';—;\,-’VE—1— ;Iog ly + vz -1+ C

Now, since x - 2 =y and dx = dy

JJ(x—2)2—1dx = (xf]\f(x -2)2-1- ;Iog |(x-2) + J(x=2)2 -1+ C

Hence [ yx2—4x +3dx = =2VxT—4x +3 — 2log |(x-2) +{x7—4x + 3|+ C

Therefore , [(2x — 4)Vx2—4x +3dx — [ Vx2— 4x + 3dx = 2(1‘2 —4x +3)2

—EB AT ax T3+ 1log |(x-2) +yxT—dx ¥ 31+ C

ie, [(2x—5)Wx2—4x +3dx = 2(1‘2— 4x +3)z



~ R AT+ 3+ 2log x -2 + 37— 4x 1 31+ C

18. Question

Evaluate the following integrals:

J‘(x+2) X% +x +1dx

Answer

To Find :[(x+ 2)Vx2+ x + 1dx

Now, let x + 2 be written as ;(Zx +1)+ g and split
Therefore ,

Jx+2)VxZ+x+ 1dx = f{%—k gwi? +x + 1}dx

=$f(2x + Dvx2+ x + 1dx +§fn’x2 +x+ ldx

Now solving, ;f(ZX + DVxZ+ x + ldx

du
(2x+1)

Letx?+x+1=u=dx =

Thus,;1 J(2x + DVxZ+ x + 1dx becomesi_[ Vudu

1

1 1. 1 1 w2t a

Now , = [\udu =2 == _)y=Zqy2
~ Iy [ uz du z‘:gﬂ

=§(x2 +x+ 1)3

Now solving , [x2+x + 1dx

2
Now, [ VxZ+x + 1dx can be written as | sz +x+()2- (E) +1dx
2 2
e [ J(x+2)2+2dx
Here,Ietx+§=y=>dx=dy
Therefore, -+ 232 + 2 4y can be written as 24 (V3
I (x+3)% +dx I y2+(3)*dy
2
Formula Used: [ yxZ+aZ dx = ;—(\;x?-p aZ + % log [x + VxZ+ 2|+ C

Since [ [yz 4 (E)z dy is of the form [ \/xZ + a2 dx with change in variable.
] 5 /) a)

3 - ""32 3
20 (o =Y |yz e Y32 S log |y + [yz 4 32+ C
= [ 2+ (2dy =2 [y + ()2 + 2109y + fyz + ()
=Y ly2434 30 + [yz+3+C
2fy +o+ 3 aly y+4|

Since,x+§=yanddx=dy



a2y 3 =10, f-&ziilo X+ + [ryae b2 ad+cC
= | (x+)2 +dx J2x+1) (;H-z) i glx+-) (l+2)+4|

Therefore,

1 3 1
f\,’x?+x+1dx =;(2x+1)\,’x2+x+1+ Elog |x+5+\;'m|+c
Hence,

5](2){ + DvVx2+ x + ldx +§f~¢x2+x+ ldx =§(x2+x—|—1)§ +§(21‘+1)\,’x2+x+1+ ilog [(x +§)+
I
Vxz+x+1|+C

Therefore , [(x+ 2)VaZ+x + 1dx = (x> +x+ D+ (2x+ DVAZFx + 1+ —log [(x +2)+ Va2 +x + 1
|+C

19. Question

Evaluate the following integrals:

J.(x ~S)x? +xdx

Answer

To Find :[(x — 5)vxZ + x dx

Now, let x - 5 be written as ;(ZX +1) % and split
Therefore ,

J(x—5)WxZ+xdx = I{W—%ﬁﬂ + x}dx
=$f(2x + Dvx?+ xdx — %f VX + xdx

Now solving, ;f(ZX + DVxZ+ xdx

du
(2x+1)

Letx?+x=u=dx =

Thus,;1 J(2x + 1)vx2+ xdx becomes ;f Vudu

1
1 1, 1 1wzt 1 3
Now , = | Yudu == =18 y=Z
2fw 2fuzdu 2[:§+1) Uz

=§ (x?+ x)%

Now solving, [ /x2+ xdx

Now, [ v/x2 + x dx can be written as | Jl-z x4 (g)z _ G)z dx
H 1 1
i.e, T I
[ J(x+)2—dx
Here,letx+§=y=>dx=dy

Therefore, -+ 321 4. can be written as 2 _ (42
[+ —2ax [ Jy2=zay



2
Formula Used: [ \x2—aZdx = ;—(ﬁxE— a? — % log |x +yx2—qaZ|+ C

Since _[ y2 — (5)2 dy is of the form f Vx2 — a? dx with change in variable.

1.z
= f [y - Grdy =2 [y2-(2-Elogly + [y2 -+ C

=Y [y2_1_ 14 + w2 _Y+C
SJYE—iGlogly + [yz—-l

Since,x+§=yanddx=dy

1 1, _ 1. J 1 101 1 f 1 1
=>f (l+5)2—;dl—;(21+1) (1+5)2—;—§|Og|(x+2)+ (l+5)2_1|+c

Therefore,

[VRTFxdx = (2x + DVxZ+ x — 2 log |x + 2 + VXT T x|+C

Now ,

~J(2x + DVaZ +xdx—— [Vx? +xdx = (X2 + )i - S(2x+ DV +x+ T log |x + 2+ yxZ§ xl+C
Therefore ,

[(x—5)0Wx2+xdx = g(xz +x):- %[Zer DVxZ+x+ ﬁ log |x + é +x2 + x|+C
20. Question

Evaluate the following integrals:

[(ax+Dvx? —x - 2dx

Answer

To Find :[(4x+ 1)vVx2— x — 2dx

Now, let 4x + 1 be written as 2(2x - 1) + 3 and split

Therefore ,

J(ax+ DVx2—x—2dx = [{2(2x— DVx2—x—2+3VxZ—x — 2}dx
=2[(2x— DVxZ—x —2dx+ 3 [Vx2 —x — 2dx

Now solving, 2 [(2x — 1)vx2 —x — 2dx

du
(2x-1)

letx?—x—2=u=dx=
Thus, 2 [(2x — 1)v/xZ — x — 2dx becomes 2 [ \u du

1
u§+l 2
)= z

NOWrszqdu=2_[u§du =2(

41;'.
e 3
2

=§[x2 —-—x— 2)%

Now solving, [ /x2—x — 2dx



2 2
Now, [ xZ—x — 2 dx can be written astxz x4+ (E) _ (E) — 2dx
2 2
: 1 9
i.e, N2 24,
| [(x ~)F — 4 dx
Here,Ietx-§=y=:-dx=dy
Therefore, - —2y2 _2 gy can be written as 2 _ (32
[ =22 -2ax [ [y2=-Ozay
2
Formula Used: [xZ —aZ dx = ’2—‘\,!1-2— az — "? log |x +yx2—az|+ C

Since [ fy2— (3)2 dy is of the form [ VxZ — a? dx with change in variable.

3.2
= f - Cray =t [y - Ge- Lrogly + [y2-rie
=2 [2_2_%10gly+ [y2_2+cC
y2—-—-logly + [y2—

Since,x—§=yanddx=dy

= [ = =2ax=tx-1) J(x-2-2-2log|(x-) + [(x—I2—I+C

Therefore,

[N

JVXET=x—2dx =;(2x—DVxT—x—2— 2log |x - 2+ yxZ—x — 2|+C
Hence,

2 [(2x— 1)»*1‘2—;[—2(1;[+3f\,’;t'2—x—2dx=§(xz—x—2)§+z(2x—1)\,’x2—x—2— %:Iog |x-$+
Vxz—x—2[+C

Therefore ,
[(4x+ DVaZ—x—2dx =§(x2—x—2)%+§(2x—1)¢x2—x—2— %:log |x-§+‘!—x2_x_2|+c

21. Question

Evaluate the following integrals:
i )

J(x+Dv2x" + 3

Answer

To Find :[(x+ 1)v2x2 + 3 dx

Now, [(x + 1)v2x2Z + 3 dx can be written as

J(x+ DV2x2+3dx = [{xV2x2+ 3+ 2x2 + 3} dx
= [ xV2xZ+ 3dx + [ V2x2 + 3dx

Now solving, [ xv/2x2 + 3dx

Let 2x2+3 = U = dx = &

4x



Thus, [ x\/2x2 + 3dx becomes ‘—tf Vudu

1
1 1, 1 1wzt 1 2
Now , - [ Vudu == == =-y
4'[\' 4fu2du 4(§+1) 6

=£ (2x2 + 3):

Now solving, [ /2x2 + 3dx

Now, f\fzﬂ 4+ 3 dx can be written as J’ J[:V"ﬂ)z + [:,MIB)z dx

2
Formula Used: [ yxZ + a2 dx = ;—(\,*x? +az+ % log |x + X2+ 2|+ C

Since [ /2x2 + 3 dx is of the form [ /x2+ aZ dx .

= [V2x2+3dx = %J(M@)z + [:w’r?:-)E + '("T?']Z log [v2x +J(\;ﬂ)z + (\f3)2|+ C

= ;—(\,’21'2 +3+ 2%2 log W2x +y2xz + 3]+ C

Therefore,

3
" log [V2x + y2xZ ¥ 3]+ C

[ xvV2x2+ 3dx + [2x2 + 3dx = é(2x2+ 3)% +§m2x2+ 3+ 3

Hence,

3
242

J(x+ 1)V2x?+3dx = 2 (2x2 + 3)3 +;V2x7 + 3+ S log [V2x +y2xZ + 3|+ C

22. Question

Evaluate the following integrals:
" 2
J xVl+x—x"dx
Answer
To Find :[ xy/1+ x —xZdx
Now, let x be written as ; - 5 (1 - 2x) and split

Therefore ,

_[ I\-’mdx — f{\:'—x22+x+1 _ 1- zx]\.;—x2+x+1} dx

—5 J(2x—DV—xZ+x+ 1dx +§ [V—xZ+x+ 1dx

Now solving, ; [(2x—1)V—=xZ+x+ 1dx

du
(1—2x)

Let x>+ x+1=u=dx =

Thus,;1 J(2x—1)y=x2% + x + 1 dxbecomes —gf\jfdu

1

1 1, 1 1, uztt 1 2
Now , —= [ yudu=—-= == )=—-u
zf\; zfuzdu 2(i+1 Juz

2




=—% (—x2+x+1):

Now solving, [—x2+ x + 1dx

[V—x2+ x + 1dx can be written as [ J_xz +x— G)z + G)E +1dx

ie, [ [2- (x—H2dx =[5 (2x— D)7dx

Iet2x—1=y=>dx=1%‘v

Therefore if Vi —(2x—1)%dx becomesif (V5)2 — y2dy
Formula Used: [ a2 —xZ2dx = ix\.’az —x2+ C’; 5111—1§ +C

Since | (Nf5)2 — y2 dy is of the form [ Va2 — x2 dx with change in variable .

fen2
Hence, f f(‘f5)2 —y2dy = 5}, f(‘f5)2 — y2 + % SiIl_li +C

1 5 .
=-y /5y +2sintE+C
2 - 2 V3

Since, 2x -1 =y and dx=1%‘v

Therefore,

L . =ty 1. E—(2x = 5 gip—12xL)
‘J\,B (2x—1)?dx =-(2x —1)/5 — (2x 1)2+851111 T+ C

| .
Vo

e, [V=xZ+x+1dx= 3:(21'— Dv—=x2+x+1 +§ sin‘l@ +C

Vo
hence, [ x\1+x —x2dx =§f[2x—1)\,’—1'2+x+ 1dx+§f\,’—x2+x+ ldx = =—§(—x2+x+1)§,+

Loy W= Fx +1 4= sin~1(EL
16(21 )vV—x +x+1+-sin (—) +C

V3
23. Question
Evaluate the following integrals:

Answer

To Find : [ (2x — 5)2+3x — xdeJ(zx—S]xI2+3x —x*dx

Now, let 2x - 5 be written as (2x - 3) -2 and split

Therefore ,

J(2x—5)W2+3x —x2dx = [{(2x—3)V—x2 +3x + 2 — 2V/—x2+ 3x + 2} dx
= [(2x—3)0W—xZ+3x +2dx -2 [V—x2+ 3x + 2dx

Now solving, [( 2x—3)vV—x2+ 3x + 2dx

du
(3—2x)

Let x>+ 3x+2=u=dx =

Thus, [ ( 2x — 3)y—xZ + 3x + 2 dx becomes — [ \/u du



1

et

Mo~ T == [ =

2

2 3
3

=—§ (—x2+3x +2):

Now solving, [/—x2+ 3x + 2dx

. 2 2
f\,—x2+3x+2d1‘ can be written anJ—x2+3x—(E) —|—(E) + 2dx
2 2
. 17 3
e, —— (x—=-)%2dx
ie [ .~ (x—3)%dx
Ietx—§=y=>dx=dy
Therefore , [ |2 — (x — ¥)2dx b LEACH
erefore, [ . — (x —3)?dx becomes [ (52— y2dy

1 2
Formula Used: [ Va2 —x2dx = Eh”az —xZ + % sin=1% + C
a

Since [ (E)z — y2 dy is of the form [ /a2 — x2 dx with change in variable .
> yea)

V17, o
J V17 _1 f V17 =) . 4 ¥
Hence, f (T)z —y2dy = E-"-“' (T)z —y2 + —22— sin Yir + C
2

17 v

1 17 L oin~ 1l
=y [—— VQ +3 SN 77 + C

3- 4 - -

Since,x-§=yand dx = dy

Therefore,

17 3 _ 1. 17 3 17 . _q,2x-3
J 75— (x=%dx =5(2x=3) |- (x—)2+ 5 s () + C

e, [VoXZFBxF2dx = (2x —3VxZ+3x + 2 + 2 sinH(G) + C

hence ,

J(2x—50W2+3x—x%dx = [(2x—3)V—x2+3x+2dx -2 [V—x2+3x+2dx =—§(—x2+3x+2)§-
Loy w2 3y £ 7 - 2 gip1(E2

2(21 Va2 +3x+2 L sin (v,17)+C

24. Question

Evaluate the following integrals:

J.(Gx +5)V6+x—2x7dx

Answer

To Find : [ (6x + 5)vV6 + x — 2xZdx

Now, let 6x + 5 be written as % - 3(1 - 4x)and split
Therefore ,

f(6x+ 5)\.de — J«{13\,-'—2J2c2+x+5_ 3(1—4x]\."2—2x2+x+6}dl_




=2 dx—1)W—-2x2+x+ 6dx + 2 V—2x24+x+6dx
2 2

Now solving, [(4x— 1)V/—2x2+ x + 6dx

du
(1—4x)

Let 2x?+x+6=u=dx =

Thus, [ (4x — 1)vV—2x2 + x + 6 dx becomes — [ /i du

J.

NOW'_.[\-"E _—fuz 2

=—§ (—2x2+ x + 6):

Now solving, [/—2x2+ x + 6dx

[V—2x2+ x + 6 dx can be written as [ J_(,ﬁx)z +x— (L)z

242
i.e, f J?— (\.

let v

2v2

d
—y=:-dx——v
V2

Therefore , ¥ _ v — L2 dv becomes 7 N2 42
IJS (V2x — )2 dx [ |2 —y2dy
2
Formula Used: [ a2 —xZ2dx = gx\,ﬁaz —x2+% gip 1+ C
2 a

Since | (2%2)2 — y2dy is of the form [ VaZ — x2 dx with change in variable .

Hence, [ f(—)z—ﬁﬂdv——v f(ﬂ)z_ + @B sin1-L + C
2z

Since , V2x —— =yand dx ==

Therefore,

IR PN o v Sripearar _
i, [V=2x2+x+6dx = (41 V—2x2+x+6 + 3111 1(‘“; 1) i C

hence,

[(6x+5)V6+x—2x2dx =§f(4x— V—2x2+x+6dx + % [V—2x2+x+6dx

E o ."_-2—- 637 - 4x—1
16(41 v-—2x2+x+6 + 505 Sin (—? )+ C

25. Question

Evaluate the following integrals:
I 3
J(x+1)v1-x-x"dx

Answer

+ (L)z + 6dx

= _(—2x2+x+6): +



To Find :[(x+ 1)v1—x — xZdx
Now, let x + 1 be written as 5 - ;(—Zx - 1) and split

Therefore ,
]i—xz—x+l}dx

Jx+ DV1—x—x2dx = f{"'_xzz_x“— (~2x-1
gf[ZX— DV—xZ—x+1dx +§ [V—xZ—x+1dx

Now solving, [(2x— 1)y—x2—x + 1dx

du
—2x-1

let —x?—x+1=u=dx=

Thus, [(2x — 1)v/—x2 — x + 1dx becomes — [ u du

— N B u$+1_ 2 3
Now , —3fy11du —-—JJHEdu ——{:£+1) ———EHZ
z

=—§ (—xZ—x+1):

Now solving, [/—x2—x + 1dx
[ vV=x2—x + 1dx can be written as [ J_xz —x— (

e [ |2 (x+2)2dx

Ietx+§=y=> dx = dy

Therefore , [ E_ (x + 5)2 dx becomes | [:";_5)2 —y2dy

1 2
Formula Used: [ a2 —xZ2dx = Ex\,’az —x2+ 2% gip ¥+ C
2 a

Since [ (E)z — y2 dy is of the form [ /a2 — xZ dx with change in variable
2 y=a)

~2°
-]

&)z v
- sin~!--+C
2

Hence, [ f[:%s)z_};z dy =§}; f[:%s)z_};z +

5 -1 Y
yz +.§ sin EE + C
z

<
ﬁ‘

Il
[N

Since,x+§= y and dx = dy

Therefore,
5 s Dyzgy = Loy 5 b2+ 2sin i3y 4
J i-+2ax =S (2x+1) S-(x+)2+3 )
EEA

ie, [V—xZ—x+1dx = i(ZI +DvVv—=x?—-x+1 +§ sin™(
: A 324y =1 P T v o T v 4+ (VT v T T dr = 2 _ . 2
_[(x—l—l)\,l—;t—;t?dx—;f(ZX 1)v—x? 1+1d1+;j‘\, x2 1+1d1——§(—12—1+1):+

hence,



2x+1

Loy 2 _x+ 1+ — sin~?!
8(21+1)\, x2—x+1+__sin (—)+C

| .
Vo

26. Question

Evaluate the following integrals:

J(x=3) x% +3x —18dx
Answer

To Find : [ (x — 3)VxZ + 3x — 18dx
Now, let x - 3 be written as 5(2x + 3) -g and split

Therefore ,

[(x—3)VxZ+3x—18dx = j{@"*a“’f*“‘m— 9*'*”2“‘18} dx

= 1 f(2x+3)Vx7 ¥ 3x — 18dx -2 [ VX7 + 3x — 1Bdx

Now solving, [(2x+ 3)vx? + 3x — 18dx

du
2x+3

Letx2+3x — 18=u=dx =

Thus,[(2x + 3)VxZ + 3x — 18 dx becomes [ \udu

1

I,'_ _ 1 _ uE+l _ 2 2
NOMI,J‘ylldH.— flﬁ(iu —('?:;) —'Euz
2

=§ (x2+ 3x — 18)3

Now solving, [\/xZ+3x — 18dx

. 2 7
J VxZ+3x —18dx can be written as [ sz +3x+ (E) _ (E) —18dx
2 2

. 3 g1
i.e, oy 3y 81,

I (x+2)? ——dx
Ietx+§=y=> dx = dy
Therefore, -+ 3y2 _ 8L 40 can be written as 2 _ (32

[ Jo+H2-Lax [ Jy2=-Oz2ay

Formula Used: f\,fx? —aZdx = ;—(\;xE —a?— "; log |x +yx2—qaZ|+ C

Since [ fy2— (3)2 dy is of the form [ VxZ — a? dx with change in variable.

2 vy =Y vz — (%2 Eg]_zl + vz —(321+ C
= [ [y2—-(rdy =7 [y2—(;)2— =Z-logly + [y2— ()2
=Y |,2_B8L_ 81 + luz 84 C

2Ny T s gly+ vz -7

Since,x+§=yanddx=dy



S 3y B 1, o 3o B 81 +3H 4+ sy 3 84
= [ |+ ——dr=1(2x+3) [(x+)2—— 109 [(x +2) + [(x+)2——]+C

Therefore,

[ VREF A TBdx = (2x + 3)VATF 3 =18 — Zlog |x + 2 + ¥ F 3x T8I+C

Hence ,
[(x—3)Vx2+3x — 18dx =§f(2x+ 3)VxZ+ 3x — 18dx g [VxZ+3x—18dx =

2 +3x—18)F =2 (2 + 3B F3x — 18+ ZZlog |x + 2+ X7 1 3x — 18I+C
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