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Exercise 7.4

Integrate the functions in Exercises 1 to 23.
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Question 1: 3?'
x"+1
Answer 1:
Let x3 =t
. 3x2dx = dt
. dt
= 6—(1.\‘= >
x +1 t+1
=tan't+C
=tan”' (.\'3)+C

Question 2: S —
V1+4x®

Answer 2:

Let 2x = t

~ 2dx = dt

= [ =2 [
N+axr 27 14

I+\/t’+l|]+C [J‘——ﬁl—,dl=Iog%x+\)x:+a2
X" +a
2x ++/4x? +I‘+C
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Question 3: =
(2-x) +1

Answer 3:
let2 — x =t
= —dx = dt

:j—[(_t:)dr_—jﬁn

=-log

\’ +d

2-x+,f(2—x)2+l

+C

_ |
=0k (2—x)+v’x1-—4x+5‘+c

=-log

Question 4: —_——
V9 -25x7

Answer 4:

Let 5x =t

=~ 5dx = dt
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Question 5: 3—A
o+2x*
Answer 5:
Let \/5.\': —7
5 22 dy=dt

142x* 22 Y1+
3 " ;
=2—2—|:tan l]+(.
3 5 y
= tan \/fx‘ +C
242 ()
Question 6: l-ﬁ
—-Xx
Answer 6:
Let x3 =t
- 3x2dx = dt
g .\"6[‘=l df«
| -x 3J1=¢
el llogm +C
3|2 1—1¢
| 1+ x°
=—lo +C
6 gl—x"
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Question 7:

Answer 7:

J‘—% W= I-\/xf—l - '[\/A‘l -1 G L)

de.let x> —1=t = 2x dx=dt

Forj'\/v__

S a5

= J't_idr

A
=t

From (1), we obtain

—] ’i\':

'[\/irz—l

dx —

[Iﬁdl = |0g%.\'+\{x: -a® ‘j|

X 1
'[J.vz-l ‘[\/xz-llY

=\x*=1=log|x++x* —]}+C
Question 8: fr
' +a°
Answer 8:
Let x3 =t
= 3x2dx = dt

) dt
: I\/“i-d\'—~‘[—\/T——a—)z

=%Iogf:+ t* +a°

+C

+C

1 ﬁ
% log x' ++x" +a°
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3
Sec” x

Question 9: —
Vtan® x+4

Answer 9:
Lettan x =t
. sec?x dx = dt
sec’ x dt
:> I 2 ﬂ- o I el 2
\ftan‘ x+4 \ﬁ +2°

= Ioglt+\}12+4|+C
= Iog!lanx+ Jtan3x+4,+C

1

Question 10: e
VX +2x+2

Answer 10:

| 1
—dt= [—x
e (x+1) +(1)’
Letx+1=t

Sode=dt

1 _ E
K IJx2+2x+2 = J‘\/13+1j’

= log I+\]I2+|‘+C

=log (x+l)+,}(x+l)2+l‘+(?
=log|(x+1)++x’ +2x+2‘+C
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Question 11: ————
VOx* +6x+5

Answer 11:

Jy gt Jo e

Ox“+6x+5 (3_x+l)‘+(2)‘

Let(3x+1)=r¢

S 3dx=dt

Question 12: ;
JT-6x-x°
Answer 12:

7—6x—x° can be written as 7—(x* +6x+9-9).
Theretore.

7—(x:+6,\'+9—9)

=16—(x* + 6x+9)

=16—(x+3)

= (4) —(x+3)

W M BT, S S
J7T—6x—x* J(3) —(x+3)°

Letx+3=1

= dx=dt

dr:j

1
=sin"(;)+C

=Sin_l(x:3)+c

I
d J(4) —(x+3)’

>+ <
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1

Jx-1)(x-2)

Question 13:

Answer 13:
(x—1)(x—2) can be written as x* —3x +2.
Therefore,

2 =3x+2

+C

x—%)+\}x3 -3x+2

\ ~

> 7 1<
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1

V8+3x-x

Question 14:

Answer 14:
5 . ’ 9 9
8+3x—x" can be written as 8—| x —3x+;-z !

Therefore,

8--(x2 -3x+-9——2)
4

4
41 ( 3)2
= X—
4 2

1 |
= dx = Ix
I\/8+3x—x2 I41( 3)‘
— x__
4 2
betx—§=l
2
sode=dt
:>I l = lv=j I = it
a_( 3 ay_,
4 2 2
-
=sin ! ik +C
B BN/
13
(3
il
=sin ' +C
Vil
\ 2
(2
2 3 bx—3)
=sin +C
L Va1
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1

(x—a)(x—-b)

Question 15:

Answer 15:

(x—a)(x~-b) can be written as x* —(a + b)x + ab.
Therefore,
x*~(a+b)x+ab

by bY
(a+b) (asb)

=x'—(a+b)x
v —(a+b)x+ -

sl

l X
e

letx—[a—wJ-t
) 2

Sode=dt
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Question 16: —4’\;]
N2xT+x-3
Answer 16:

Let4x+l=Ad(2\ +x-3)+B
dx

=4x+1=A4(4x+1)+B
=4dx+1=44Ax+A+B

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

A+B=1=>B=0

Let 2x2+ x -3 =t

s~ (4x + 1) dx = dt

J- 4x+1 d j-_d’

V2x2 +x-
=2\/;+C
=2J7\"+\—3 +C

+2
Question 17: =
x =1
Answer 17:
d s
Letx+2=A—(x" —1)+B 1
4w -) (1)

=>x+2=A(2x)+B
Equating the coefficients of x and constant term on both sides, we obtain
24=1=2 A= il

2

e

B=2
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From (1), we obtain

(x+2)=%(2x)+2

|
2x)+2
x+2 2(
Then, IJ: I \[: dx

2 2
2 '[Jx: -1 '[sz -1
In lj 2 dx, letx’ —1=1 = 2xdx=dt
24 ¥
l“- 2x J'dl
2
=5[2\/7]

sl

Then. Iﬁdf =2 jﬁdt =2 Iog}x+ Jxi— I‘

dx + dx (2)

From equation (2), we obtain

Iidr— x> —142log|x+ x2—1‘+(‘,
i J N

Sx=2

uestion 18: —_—
Q 1+ 2x+3x°

Answer 18:

Let Sx—2=4 /(l+7r+3x) B
dx

=5x-2=A(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain
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5=6A=>A=—
2A+B=-2=1B =—IT
]
S5x=2= 7+6x)+( J
52 (2+6x)—”
:>f'—",dx= 6 3
1+2x+3x" 1+2x+3x"
".[ e L B
l+7x+3\' 3 1425 43x
Let ], = Ad\andl -1 i
14 2x 4 3x° 1+2x+3x°
P - BN 51-'—11, (1)
1+ 2x+3x° 6
2+6x
I =
jl+2x+3x2
Let 14+ 2x+3x> =¢
= (2+6x)dx=dt
g, Jies dt
t
I, =logl|
I, =log|l +2x+3x”‘ -(2)

=
> 1+ 2x+3x"
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% . 2. 2
I+2x+3x" can be written as l+3(x'+:x .
o ]

Therefore,

“[ : 2 ]
1+3| x =X
5 |

2 2
=143 x " +—x+———
3 9 9

=|+3(x+l) _1
3 3

=%+3(x+é}
P2 | 2

L=%I :l \/_ 2 dx
{[w;] A ;]]
3 AT
| X+
3| V2 V2
| 3 3 /]
=-1_-_3_tan '(3":“\-
3|2 V2 /]
=%tan"[%) -(3)

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

5x-2 5 .1 1] 1 3x+1
B= | log|l+2x+3x| |- tan”" +C
fasea = glif+2ma]] 3[\5 " [ V2 J]
5 A T 3x+l}
=—log|l+2x+3x |—-—=tan | —=— |+C
68 32 ( 2
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Question 19 6x+7
uestion : T
(x—=5)(x—4)
Answer 19:
6x+7 6x+7

\/(x—S)(x—4) ) Vx? —9x+20

Let 6x+7 = Ai(x2 —9x+20)+B
dx

=6x+7=A4(2x-9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=>A=3
-9A+B=7=>B =34
“6x+7=3(2x—-9)+ 34
6x+7 3(2x-9)+34
[l P

X —9x+20 Jx2-9x+20
=3I 12"‘_9 dr+34j = l dx
Vxi=9x+20 VX =9x+20
2x-9 1

Let] = |—m——rad¥ tnd [, = |———=tlk

l I X*=9x+20 T -9x+20
s f Il Ry (1)

VX =9x+20
Then,
fis 12.\'—9 i

VXt =9x+20

Letx’ —9x+20=¢
=(2x-9)dx=dr

=5 . .5
R
L=21
1, =2Vx* =9x+20 el 2)

and /, = I%dx

Vx —9x420
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x> =9x+ 20 can be written as x° —9x+ 20+ % - %

Therefore,

.r2—9x+20+8—]—ﬁ
2 4

— j l‘ dx
(=5)-G)
wee|
2 2
I, =log [.\'—%]+\)x3—9x+20l «(3)

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

| ,6“7 fi\:=3[2\/x:—9x+20]+34I0g[(x—2)+\/x2—9x+20]+C
V' =9x+20 2
=6Vx' —9x+20 + 34 Iog[[.\'— %)-ﬁ-\j.\‘: -9x+ 20}+C

Question 20: LZ
Vadx—x’
Answer 20:

mx+2=Ai(4x-x’)+B
dx

:>x+2=A(4—2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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|
2A=1=A=——
2
44+ B=2=>B=4
:>(x+2)=--'—(4-2x)+4
I x5 I 2 (4-2x)+4
5 = dx
\/4.\'—\' \/4x X

lj\/zx"_x?drwtj\/_%x?_d\:

4-2x
Let/, = | —=———=dx and /, 4dx
l ".\}4x—-x I\Mt o
]"—+2¢r_-11 +4l, (1)
4\' X 2
2
Then. /= [ 272 a
Vadx—x°

Let dx—x” =1
= (4-2x)dx=dlt

I = I({’ = 2\1’7= 2‘V4X—X" (2)
VI
l, =I ! =X
v’4x—x‘

= dx—x =—(—4.\'+x")

=(—4x+x"+4-4)

=4-(x-2)
=(2) =(x-2)
il = '_\d.::sin" e 2(3)
IJ(z)’—(x—z)‘ ( ’ )

Using equations (2) and (3) in (1), we obtain
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I%dx———("m)ulsm '(' 5 ]+C

F— 9
= —v4x—x* +4sin”! (5—21)+C

x+2

V' +2x+3

Question 21:

Answer 21:

J- (x+2) J- 2(x+2) -
Val +2x+ Vxi+2x+3

J' 7x+4
X +7x+
I 2x+2 _J'
2 x +2x+3 VX' 4+2x43
2x+2
= dx + dx
2 J.Jv2+"x+ Idr3+7x+
Lét ]y = | 22 aeund —J‘;dx
Vi +2x+3 VXt +2x+3
x+2 |
Ix=—1+1, (1
ekl ®
Then, /, = [ — 2

vxl+2x+3

Let x2+2x +3 =t
= (2x + 2) dx =dt

I, _J"” =21 =24x +2x+3 (2)

fy = [

VX +2x+3

:>x:+2x+3=x'+2x+|+2=(-‘+])2+(ﬁ):

D I Nl - dx=log‘(x-rl)+-\/x2 +2.r+3\ (3)
(x+1) +(\/§)

>[w | <
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Using equations (2) and (3) in (1), we obtain

I = [2 x*+2x+3 :|+l0gl(x+l )+4x* +2x+3 ’+C

Val +2x+3
=vx" +2x+3 +log|(x +1) + V¥ +2.\'+3’+C

x+3

Question 22: .
Xo—=2X—=3

Answer 22:

d;
Let (x+3)=A—|x"-2x-5)+8B
(x+3) dx(t Y )

(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

24=1=> A:l
2
-24+B=3=>B=4
s (x43)= %(2.x-—2)+4
S l(2x—2)+4
=> J‘,'—dr = 2,—(1\'
x"=2x-5 x -2x-5

=-'-j A% dv+4 [ ST
2% 2x=5 X -2x-5

5
Letl, = Ide and /, = 4&

x’=2x-5 xt=2x-5

I(?%jd\' = li+4l, (1)
2x-2

Then. /, = -l.vz _7x_5dx
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Letx’ —2x-5=¢
= (2x-2)dx=dt
== J'% = log|r| = log x* —2x-5| -(2)

1
b s

!
) I(x!-z,nq)-()a!t
!

e
(x—])’+(~f6)

_ x=1- \[— (3)
ok
Substituting (2) and (3) in (1), we obtain
I i —llog‘\ -2x- 5‘ |r = \/_l
x> -2x-5 2 I\’ l+\/_|
= +—l
\/_ X— I+\/_
Sx+3
Question 23: —_—
VX +4x+10
Answer 23:

Let Sx+3 = Ai(x2 +4x+lO)+B
dx

= 5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain
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2A=5:>A=5
2
4A4+B=3=>B=-7

.'.5x+3=§(2x+4)-7

39+
Se43 2(2:\4-4)—-7

J.\1,7(24—41'4—10 R Jx2 +4x+10
__J‘ 2x+4 P 7J-
Jx2+4r+10 vr +4\+IO
2x+4
Let], = |- ———==dxand [, =
l IVV +4dx+10 I\/r +4x+1
5Y+3
—I -71, o]
'[ x° +4x+| g i ()
Tiiogt T

'[-\/.\'2 +4x+10

Letx*+4x+10=¢
S(2x+4)dx = di

=1 = j—‘i—’ =21 =2J¥* +4x+10 wi{2)

1-%&

\/r +4x+10

= log|(x-+2)¥x" +4x-+10) -.(3)
Using equations (2) and (3) in (1), we obtain

5"“"3 SI: 2 ] > |
¥ +4x+10 —7Iog' x+2)+Vx +4x+10/+C
I\)r +4r+1 ( )
=5wfx3+4x+lO-—7log(x+2)+\/x1+4x+10'+C

STa <
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Question 24: _|‘L equals
) X 42x+2 g
(A xtant (x+ 1)+ C (BYtan' (x + 1) + C
(C) (x+ 1) tan'ix + C (D) tan"ix + C

Answer 24:

5]
X +2x+2 (x2+2x+l)+l

1
= ﬁd_\
I(x+l)'+(l)'

=[tan "' (x+1)]+C

Hence, the correct Answer is B.

dx
Question 25: J‘ﬁ equals
x—4x
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Answer 25:
J’ dx

Vox—4x*

B s
9 +C [I — =sin ;-:-(.
8

Hence, the correct Answer is B.
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