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Exercise 3.2

Q1. Evaluate the following indefinite integrals.

Solution

Solution

= [(x3)dx + [ (x7)dx

[(3x% - 2x + 1)dx

= [(3x* = 2x + 1)dx

= [(3x%)dx - (2xdx + [ 1dx

=3[ (x*)dx -2f x dx +[ dx

xlfl

3 (5o - 2(

2+ 141

3E) —25) +x +¢

= x3=x*4+x+cC

J'(\Gi-%;)dx,x)»o

J(VX + 2)dx
= f(xi' . —ll-)dx

=J'(x-;+x=-l)dx

) +x+¢

~ Jx*dx

xrul

n+1
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. [x(Jx+1)dx, x>0

Solution

[ x(Jx + 1) dx
=fx(x+1)';'dx
=f(x'; + x)dx

3
=[x7dx + [ xdx

iv.  [(2x+3)idx

Solution
J(2x + 3) dx

= 1 f(2x+3)7 2dx
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V.

Solution

Solution

3
=-(2x+1)7+C

[(Vx +1)*dx

(VX + 1)% dx
= [(VX)? 4+ 2(¥x)(1) + (1)%)dx

= [(x + 2Vx+1)dx
= J(x+ 2xi+1)dx

= [(x)dx+[ 2x’:'dx+f dx

i
xlil

+ 2 =— 4+ x+C

7'
:
?l

141

J(Vx - 2)?dx
J(Vx = =)? dx ~ (a—Db)?

J((0)? = 2(¥%)() + ()?)dx

f(x-2+i~)dx

[xdx —2f dx + [ =dx
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vii.

Solution

viii,

Solution

—7-2x +Inx +C

J

J

Jy (y+1)

x*

3x+2

= dx, x>0

Ix+2
f \'? dx
= [ (G +Ddx
= [(BVx + j—?)dx
=1(3 x%+2xT")dx

= [ 3xzdx+ [ 2xTdx

=3fx’-="dx+ fo?idx

- dy,y > 0

f J?(ymdy

.
= | yI(y+1) dy
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ix J

Solution

1 |
= [ (7 + yT)dy
= [ yzdy + [ yzdy
=+1 _-z-"-ﬂ
= y, + J++C
—+1 =)

(VO-1)*

v

de.e >0

VO-1
f( )

- J'(G 2\9+1)d9

= [(E-2+Sydo

v

=J'(\/5—2+:%)d9

= [(87 -2+ 67)d6

= [(6%)d8 - [ 2d0+ [(67)do

= [(67)d0 -2 [do+ [(67)do
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-
x. [S—dx,x>0
vX
Solution
- (l-\‘;]z
-f = dx
— 1+x-2Vx
J—7)d

j'( +I—dx -2J - ,_.dx

—fx—dx-&-]

)
*
EEE———

M| -

b |
=23+ ==2% +€

—
>
-

) 3
=2x7 4+ 2x: = 2x+C

J- eX4 et

xi. dx

Solution

e?x

=

= [ (e* + 1)dx

e!
+;~dx

=[ e*dx | 1dx

= e*#x +C

Q2 Evaluate

- dx -2/ dx

+ [ x7 dx -2.x +C

I =2  {x+a> 0]} {x+b>0)

Jx+a*¢x+5

Solution
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Rationalize

- J- dx \"x+::-¢x+b
sx0a¢¢x+ fx+a ~vx+b

__J- (VX+ta~ nub)dx
(Vx+a)*=( Vx+b)*

(a+b)(a-b) = a? — b?

J- {\x+a v’x+5
(X+a)-(x-b)

! dx

"' [vx+a \x+b) dx

X+a-x-b

J' (\'!*3"vx] dX
a-b

"-L_Ef(dx-i-a-\fx«#b)dx

= -;b-[f(x+a)'l=' -(x +b)"3'] dx

. H
1 |(x+a)T! (x+0)7!
a-b %—H l,.,*!
1 A
_ 1 (x+a)?2 (x+b)1
= ['T" T |[+¢€
P .

a-b |3
= ——| (x+a)7 — (x+ b)3|+C
1- x*¢
i I 1+ x4 dx
Solution
1- x?
I 1+ x4 dx

It can be written as
= [ Z12%72 4y
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=J'( 2 _1+x3)dx

14 x% 14 x%

=2 [ ——dx- [ dx

14 X

=2tan"'x -x +C

dx
1] fmx>0.a>0

J- dx
VX+a+vx
Rationalize it

dx
=IT:)(
YX+a+VX VX+d—\

= J' (Vx+a—-vx)dx
(VX+a)?—( Vx)?

J- (Vx+a-vx) dx
X+3-3

Q
1 L.
==[J (x + @)% -x7] dx
: :
= l (x+a)=z : _x'?'
Q =+1 S+1
1 |

=%[(x+a)';' —x%]+C’

iv [ (a- Zx);' dx
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J (a - Zx)% dx

Multiply and divide by -2
=-7J (a-2x)7 (-2) ox

=-1f(a- 2x)7 (=2 dx)

=1
= __l_(a-:x)z +C
2 -1
.
s
- __3_ [a'ffl’)" |C
3
1 5
= —=(a—2x)2+C
1 3
v (4o ) dx
el
Solution

14e3%43eX(14e%
B} ettt 222 oix

(a+b)' = a’+ b’ +3ab(a+ b)

143eX 433X 43X
=] —————d

X
¢

1 3e¥ 3elX  e3X
) o = = # = Dl

v

[ (e + 3+ 3e* + e*)dx

J e=*dx +3J dx + 3J e*dx + | e%* dx

ex o czx 2
=-_—!-+3x+3e -i-—'*'z B -'-Iexd?f:—

i \
=—e "+3x+3e"+;e2‘ +C

D
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vi. | sin(a + b)xdx

Solution

| sin(a + b)x dx
Multiply divide by a +b

a+b

:b [ —sin(a+ b)x (a + b)dx

[ sin(a+b)x(a +b)dx

Q

=-. — Cos (a+b) x +C

a+b

vii V1 — Cos2x dx (1 — Cos2x > 0)

Solution

| V1 = Cos 2x dx
= [ V2sin®x dx | —Cos 2x = 2 sin‘x
=\/ffm dx
= V2 [ sinx dx

=-v2 Cosx+C [sinx dx =-Cosx

viii. | (Inx)x xldx
Solution
[ (Inx)x xldx

Uﬂ x)l‘!
141

+C

_ (Inx)*

2

+C
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Solution

i , 1-Cos 2x
| sin*x dx .o osin®x =———

= J- (1—COS Zx)dx

2

J G —>Cos 2x)dx

f%dx—f %Cos 2xdx

= :}I dx --;—-J'Cos 2xdx

] 1 sin 2x
=—x—= +C
2 2 2

in ax
| Cosaxdx = “;

1 R -2
= —x = —=sin 2x +C

| sin 2x
==(x-— +C
2 2

X. I — ' dx (§<x<§-)

Solution

J ——dx

1 *Cos Xx

= 1+Cosx= 2(,‘032-‘;-

1 1
= = | eo— X
ZI 2C0s*= d

:%Iseczi-dx .‘.J'SGCZXGX = fanx

{a

-

X
P

+C

1
V4

ol Lo

=§nn£ IR
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b
xi. L A
f ax*+2bx +C
Solution
J' ax + b
ax<+2bx +C

= [ (ax?® + 2bx + C) '(ax +b)dx

Multiply and divide by 2

= %J'(a.rr2 +2bx + C)™' 2(ox +b)dx

= = J (ax* 4 2bx +C)™* (20x +2b)dx

1 2ax +2 0
; I (ax=+2bx +C) ax

IN ax® + 2bx +C +C,

1
2

xii. [ Cos3xsin2x dx

Solution

[ Cos3xsin2x dx

Multiply and divide by 2
== [ 2Cos3xsin2x dx = 2Cos ax sin bx = sin(a+b) +sin+(a-b)
= i-f [sin(3x + 2x) + sin(3x — 2x)]dx

= %J' [sin 5x + sin x] dX

-C0S ax
a

=%fsin5xdx +%fsinxdx ~  J sinaxdx=

-Cos Sx
5

= ) + = (—Cosx) +C

l Cos 5x
'2l 5

+ Cosx] +C
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Solution

Cos2x -1
| ——— dx
1+Cos2Xx

_I 1=Cos 2X
14+ Cos 2x

I 245in <%
2 Cos=X

— [ tan 2 x dx
=- [ (sec?x-1) dx
=- [sec?xdx +[ dx

=-tan x +x +C

xiv. | tan?xdx

Solution
J tan % x dx
= [ (sec?x-1) dx
= [sec?x dx -] dx

= tan x -x +C
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