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Chapter: 7. Integrals

Exercise: 7.4

2

1. Integrate the function 5
1+x

2

Solution: The given integral is J13x s dx
+ X

Put t = x® so that dt = 3x%dx

Hence,

J.1+x -[1+t
=tan'(t)+C

:tan‘l(x3)+C

3x’ “1(3
Therefore, I1+ v dx = tan (x )+C

2. Integrate the function

1
V1+4x2

Solution: The given integral is J'

X dx
1+ 4x?2
Put t = 2x so that dt = 2dx
Hence,

1_[ 2dx

1
= k== [
I«/1+4x2 2° (1+4x?
) J\/1+t2

= %tan‘l(t)+C

=%tan‘l(2x)+c

Therefore,j =Etan (2x)+C

dl+4x
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3. Integrate the function -
(2—x)"+1

S S P D
‘/(2—x)2+1 '[1/(2—x)2+1

Put t =2 —x so that dt = —dx

Solution: The given integral is I dx

Hence,

J./(Z—x)2+1 J./(z—x)2+1
__J' dt .J~ 1 q
VP +1 J1+ X2

=—Iog((2—x)+ (2—x)2+1)+C

1
:Iog( J+C
2—X+X2—4X+5

x:log(x+x/1+7)+c

Therefore, I

1 1
—dx:log[ ]
4/(2—x)2+1 2 X++/X2—4x+5

. 1
4. Integrate the function ———
V9 —25x?
Solution:
The given integral is j %dx
9—25x

Put t=5—x so that dt :gdx
3 3

Hence,
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j;dx = §_[;de
Jo-25x2 5 m 3
3,/1-| =x
3
1
== | ——=dt
5j J1-t
=£sin‘lt+C
5
IlSin_l(S—X).pC
S 3
Therefore, J' _1 '“_1(5—XJ+C
m
S. Integrate the function 3—X4
1+2x
Solution:

The given integral is j%dx

Put t =+/2x2 so that dt = 2/2xdx

Hence,

J- 3x J- 2\/_dX
o zJ_ 1+(J—X)

2\/_~|‘1+t2
3 .
=——tan"t+C
2J§
:—tan X
22 (V2xt)+C
3X
Therefore, dx = tan™ X
I 1+2x* 2\/_ (\/_ )
2
6. Integrate the function 5
1-x
Solution:
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X2

v dx

The given integral is I

Put t = x® so that dt = 3x%dx

Hence,
NG 1. 3x
I sdx == > dx
1-x 3 1_()(3)
_Lpdt
3J1-t2

2 3
Therefore,j X dx=£|ogﬁ+x j+c

1-x° 3 -x*
. x—-1
7. Integrate the function
T N
Solution:
The given integral is I X1 i
Jx? -1

Put t = x*> —1 so that dt = 2xdx

Hence,

x—-1 1 2X 1
I—'_xz—ldngj—mdx_'[—mdx
1,01 1
R =t
:%(Zx/t_)—log(x+m)+c
=\1-x* —Iog‘x+x/x2—1‘+C

Therefore, I

x-1
———dx=+v1-x*-lo ‘x+\/x2 —1‘+C
NG |
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8. Integrate the function
x® +a°
Solution:

o : x?
The given integral is jﬁdx

Put t = x® so that dt = 3x%dx

Hence,

X2 1 3x?
—dXx== d
Im " 3'[\/(x3)2+(a3)2 X

_Lpdt
3 t2+(a3)2

=%Iog(t+m)+c
[

:élog \/x6+a6)+C

x? 1
Therefore, I—dx = —Iog(x3 X8+ a6)+C
VX8 +a° 3

2
. sec” x
9. Integrate the function ————
Jtan? x + 4
Solution:

o . sec’ x
The given integral is I4dx

Jtan? x + 4

Put t =tan x so that dt =sec? xdx

Hence,
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j sec? x dx:j dt
Jtan? x +4 Jt2 422

=Iog(t+ﬁ)+c
= Iog(tanx+\/tan2x+4)+c

2
Therefore, Isef4xdx =log (tan X ++/tan® x + 4)

\/tan X+4

10.  Integrate the function !

X2 +2X+2

Solution:

The given integral is J

1 1
—_— X = | ———-dX
X2 +2x+2 J /(x+1)2+1
Put t = x+1 so that dt = dx

Hence,

J';dx =J‘L.dx
,/(x+1)2+1 VP +1
= Iog(t+\/t2 +1)+C
= Iog(x+1+x/x2 +2x+2)+C

, 1 ax= Iog(x+1+\/x2 +2x+1)

(x+1)" +1

11.  Integrate the function ————
9x° +6Xx+5

Solution:

The given integral is Imdx

1 1
9X* +6X+5 (3x+1)"+2

Put,3x+1=t, so that 3dx =dt

=
=
@D
-~
(9%}
—h
o
-~
D
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Hence,
J.Z; dx = 1J.;zdx
9X” +6X+5 37 (3x+1)" + 2
_ lj' dt
3712422

gty

= ltan‘l (3)(;1) +C

6

Therefore, jﬁdx = %tanl(sx; 1) +C
X* +6X+

12.  Integrate the function

1
J7-6x+ X2

Solution:

The given integral is J';dx

T —6X+ X
Put t = x®—1 so that dt = 3x°dx
Hence,

J;dx: ;dx

7 —6x+ X (x-3)*-2

=I ! dx

Jox-7 ()

Use the formulaj ! dx=|og(x+x/x2—a2)+c

Jx?-a?

! —dx = log X—3+Vx?—6x+7)+C
I\/(X—3)2—<\/§) ( )
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Therefore, J'

x—3+\/x2—6x+7)+C

: 1
———dx=1log
N7 —6X+ X (
13 Integrate the function
Jx=D(x-2)
Solution:
The given integral is I ! dx = J' ! dx
\/(x—l)(x—z) X2 —3x+2
The quadratic expression x* —3x+ 2 can be written as below.
2
X —3x+2=[x-2] +2-32
2 4
3y 1
= X—=| — =
2 4
2 2
(.3 {1)
2 2
Hence,
1 1
dx = dx
J\/(x—l)(x—z) I\/x2—3x+2
= 12 = dx
T
\/ 2 2
3 2
= Iog(x—§+ X —3x+2j+C
Therefore, j ! dx = Iog(x—§+\/x2 —3x+2j+c
Jx-9(x-2) 2
14 Find the integral of the function

1
J8+3x—x?

Solution:
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The given integral is I 1
J8+3x—x2

The quadratic expression 8+ 3x — x*can be written as
2
8+3x—x* =(8+gj—(x—§)
4 2
41 ( 3}2
=——| X——
4 2

[ S— o
8+3x—X Ja1 2_( _3)2
2 2
Use theformula_[ dx=sint| = |[+C
a’-x?
It gives
J%dx=‘[ 21 de
8+3x—x @ —(X—B)
2 2
3
7
=sin™ +C
Tit
2
. 2Xx-3
=sin* +C
)

Therefore,j dx =sin” (Zx 3j+c

\/8+3x NG \/_1

15. Integrate the function

Joa)(x D)

Solution:
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o : 1
The given integral is I dx
J(x=a)(x=b)

The quadratic expression can be written as

(x—a)(x—b):xz—(a+b)+?b
{32 5]

Hence, the integral can be rewrite as

Usetheformulaj' ! dx:log(x+\/x2+a2)+C

Jx2 +a?

1 1

I x—a)(x—b - b)Y a+b)’ >
R CC RS

:Iog(x—aTer+ (x—a)(x—b)j+C

1 a+b
Therefore,I\/(X_a)(x_b)dx=log[x—7+ (x—a)(x—b)j+C

4x+1

16. Find the integral of the function ———
V2x2+x-3
Solution:

4x +1

—dX
N2x2+x-3

Putt=2x*+x—3, so that dt =(4x+1)dx

The given integral is I

Hence, the given integral becomes
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ILdXZIE

V2x% +x-3 Jt
=2Jt+C
=242x*+x-3+C

4x +1
Therefore, j d —22x? +x-3+C
42x +X—

X+2

17. Find the integral of the function -
x“ =1

Solution:

The given integral is I X+2

dx
JIx2 -1
Put t = x?, so that dt = 2xdx

Hence the integral can be rewrite as

x+2 _1 2X q 2 d
1,dt 1
—_ — —_— 2 —
2L/f+ I ,_Xz_ldx
—Jt+2sinx+C

=x?—1+2sin x+C
VX2 —1+2Iog|(x+\/x2 —1)+C

Therefore, J' -

2 dx =
VX2 -1

18. Find the integral of the function 5)(—_22
1+2x+ 3X
Solution:

2

The given integral is jm X

Suppose that 5x —2 = P(i(u 2x +3x2)j +Q
dx
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It gives 5x—2=P(6x+2)+Q

Comparing coefficient of x from both sides
6P=5=>P= >
6

Comparing the constant terms from both sides

2=2P+Q
{i)-o-
5
Q=-2-3
_ U
-3

Hence, the given integral becomes

5(d 11
( (3x +2x+1)) 3

5x -2
ol o] o
142X+ 3x° 1+2x+3x
B J 6X+ 2 E 1 dx
1+2x+3x 3 3(x2+2x+1)
3 3
Use the formula J.%X))dx = Iog| f (x)| +c to find the first integral
X
1
:—Io 1+2X+3X°|——= dx
d | 1Y 11
X+=| +=-=
3 3 9
:—Iog|1+2x+3x |—— 21 _dx
(v} [ﬁ]
3 3
1, (X
Usetheformula_[ ~dx ==tan (—j-i-c
x> +a’ a a
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x+§
:—Io 142X +3x*| - =| —= [tan™ +C
o+ 2636 5 Jen*| 1
3
5 11 3x+1
=Zlog[l+2x + 3x* ——tan‘l(—j+c
6 9 | 32 2
5x—-2 5 11 3x+1
Therefore, [ ——=—=dx ==log|3x® +2x +1|— tan™* +C
I1+2x+3x2 6 gl | NPJ (\/Ej
. . . 6Xx+7
19. Find the integral of the function
\/(X—S)(X—4)
Solution:
The given integral is I 6X+7 dx
\/x (x—4)

Suppose that 6x+7 =P [i(x2 —9x+ 20)) +Q
dx

It gives 6x+7=P(2x—9)+Q

Comparing coefficient of x from both sides
2P=6=>P=3
Comparing the constant terms from both sides

7=-9P+Q
—9(3)+Q =7
Q=7+27
=34

Hence, the given integral becomes

Sxs7 [d( 9x+20)j+34
J-Jx 5)(x—4) '[ JXx2 —9x+20

dx




infinitvy . Sri Chaitanya

Learn Educational Institutions
2x 9
2o [ oy
(X—j +20——
2 4

Use the formula I d = 2«/ + ¢ to find the first integral

:6\/x2—9x+20+J 34 dx

Use the formula _[ log (x +x2—a’ ) +C to find the second integral

! dx =
VX2 —a?
= 6> —9x+20+34log(x—%+\/x2—9x+20j+C

Therefore,

j\/( 6’;;(7 4)dx:6\/x2—9x+20+34|og(x—%+\/x2—9x+20j+C
X—= X—=

20.  Find the integral of the function X+2
4x —x*
Solution:
The given integral is I X+2
Vax—x?

Suppose that x +2 = P(i(4x - xz)j +Q
dx

It gives x+2=P(4-2x)+Q
Comparing coefficient of x from both sides

p-1mp-—1
2

Comparing the constant terms from both sides
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2=4P+Q

4(—%}+Q =2

Q=2+2
=4

Hence, the given integral becomes

1/d
J- X+2 I_Z(W(4X_X2)J+4dx
Jax — x? Jax - X2
4—-2x 4
d —d
I\/4x X2 o Jax—x2 "

Use the formula I 9 dx =2,/ f (x) +c tofind the first integral

e

(Zm) Iﬁdx

\ X . .
= dx =sin™ (E) + ¢ to find the second integral

a’?—x

= —4x—x? +sin1(XT_2j+C

Therefore, I

dex = —\J4x - x? +sin‘1(x—_2j +C
Vax—x* 2

X+2

X2 +2x+3

21. Find the integral of the function

Solution:

X+2
The given integral is | ————=0dXx
: J J.\/xz +2X+3

Suppose that x +2 = P(i(x2 +2x+3))+Q
dx
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It gives x+2=P(2x+2)+Q

Comparing coefficient of x from both sides
2P=1=P= 1
2

Comparing the constant terms from both sides

2=2P+Q

2:26)+Q
Q=2-1
-1

Hence, the given integral becomes

1(d
i _JZ[dx( 2+2x+3)j+1

dx
X2 +2x+3 X2 +2x+3
1
~(2x+2)
= 22 dx+j 12 dx
X“+2X+3 \/(x+1) +3-1

f'(x) i o
Use the formula | —==dx =2,/ f (x) +c¢ to find the first integral
S o JF (%) g

Lo ax+3)+ L dx
2( ) J.\/(x+1)2+(«/§)2

1

Jx?+a’
=\/x2+2x+3+|og(x+1+\/x2+2x+3)+C

Use the formula _[ dx = Iog(x ++/x% +a? ) +C to find the second integral

X+2
Therefore, [———=—dx =~/x?+2x+3+l0 x+1+\/x2+2x+3)+C
J.\/x2+2x+3 g(
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22.  Find the integral of the function 2;3
X —2X-5
Solution:

The given integral is I%dx

Suppose that x +3= P[i(x2 — 2x—5))+Q
dx

It gives x+3=P(2x—-2)+Q
Comparing coefficient of x from both sides

2P-1=p=1t
2

Comparing the constant terms from both sides

3=-2P+Q

—26)+Q=3
Q=3+1

=4

Hence, the given integral becomes

1(d
j * dx—j (dx(x —2X— 5))+4
x2—2x-5 x*—2x-5
2X—2
_I “2x-5" 4I@<—1f——54

dx

dx

Use the formula J.ydx =log|f (x)|+c to find the first integral

(x)
1 1
EIOQ|X2_2X_5|+4-[ _1)2_<\/g)2dx
Usetheformulasz_a dx :Z—al g(§+2j+c
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:Elog|x —2X— 5|+ log x-1- \/_
2 26 | x— 1+J_
:Elog|x2—2x—5|+ilo A \/_
2 B O\ x-1+6 )"
Therefore, IX—+3d :—Iog|x —2X— 5| Iog i i \/_
X —=2x-5 X — 1+\/_
. . . 5Xx+3
23. Find the integral of the function ———————
Vx?+4x+10
Solution:
The given integral is I ox+3
VX2 +4x+10

Suppose that 5x + 3= P(di(x2 +4x+10)] +Q
X

It gives 5x+3=P(2x+4)+Q

Comparing coefficient of x from both sides
2P=5=P= >
2

Comparing the constant terms from both sides
3=4P +Q
5
=4 — |+
2
=10+Q
Q=-7

Hence, the given integral becomes
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5(d
I By 43 jz(cb((x2+4x+10)j—7

JX2 +4x+10 X2 +4%+10

dx

J 2X+4 dx —J. .

\/x +4x+10 /x+2) +6

Use the formula _[ ) dx =2,/ f (X) +c to find the first integral

i
1

:2(2 x2+4x+10)—7j dx

\/(x+2)2 +(\/§)2

Use the formula j

= Iog(x +x? +a’ ) +C to find the second integral

! dx
VX2 +a?
:5(\/x2 +4x+10)—7|og‘x+2+\/x2 +4x+10‘+C

Therefore, I%dx - 5(\/x2 1 4% +10)—7Iog‘x+2+\/x2 1 4% +1o‘+c
X°+4x+10

dx
24. —— equals
-[x2 +2X+2 q
A) xtan™(x+1)+C B) tan™(x+1)+C
C) (x+1)tan"' x+C D) tan'x+C
Solution:

J' dx
+2X+2 (x+1)2+1

The given integral is j

Use the formula j ~dx :ltan‘1 (5)+C
x? +a? a a
Hence, I——tan‘l(x+1)+c
x+1) +1

Therefore, the option (B), is correct.
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25. ———— equals
N
A) 1Sir1‘1(gx_8j+c B) Esin_l(8x—9)+c
9 8 > 5
C) lsin‘l(gx_gjw D) Esin_l(gx—s}rc
3 8 > 5
Solution:
The given integral is j dx _- J‘ 9dx _ % 2
\/9X—4X 2\/X—X2 \/(gj _(
4 8

Use the formula I

\/idx sin” (Xj +C
Hence,
dx

‘[\/Qx—4x2 ZIZ\/g )

SX—X
4

N OE]

= Esin‘1[8x_9j+c
2 9

Therefore, option (B) is correct.



