POCKET NOTES
e BOOIK

JUNALIZA BINTI ISHAK
SUHANA BINTI RAMLI
SYAFARIZAN BINTI NASRODDIN

PUBLISHER
POLITEKNIK PORT DICKSON



EAN RGN ERERESMINNE
VSR ELVTHCS 2

OOO JUNALIZA ISHAK

SUHANA RAMILI
o b SYAFARIZAN NASRODDIN

Published by:
Ministry of Higher Education
Mathematics, Science & Computer Department
Politeknik Port Dickson

http://www.polipd.edu.my
©Politeknik Port Dickson 2021



http://www.polipd.edu.my/

Published by:
Ministry of Higher Education
Mathematics, Science & Computer Department
Politeknik Port Dickson

©Politeknik Port Dickson 2021

Perpustakaan Negara Malaysia Cataloguing-in-Publications Data

Engineering Mathematics 2 Pocket Notes eBook/ Junaliza...[et al.]
Bibliography: p.38
elSBN

1. Engineering Mathematics — Study And Teaching (Higher)
|. Junaliza Ishak, Il Politeknik Port Dickson. Jabatan Matematik, Sains dan Komputer

Graphic Designer:

Mathematics, Science & Computer Department
Polytechnic Port Dickson Graphic Designer :
Mathematics, Science & Computer Department
Polytechnic Port Dickson



http://www.polipd.edu.my/

Engineering Mathematics 2

-Pocket Notes eBook-

PREFACE Page (1)

INDICES AND LOGARITHM

CHAPTER 1 Page 1 - 10

BASIC RULES OF DIFFERENTIATION

CHAPTER 2 Page 11 - 23

BASIC OF INTEGRATION FUNCTION

CHAPTER 3 Page 24. - 37

BIBILIOGRAPHY Page 38




PREFACE

This pocket notes eBook is written by the experienced lecturers from Mathematics, Science and
Computer Department, Polytechnic Port Dickson. It is written based on the following topics

Chapter 1 : Indices & Logarithm
Chapter 2 : Differentiation
Chapter 3 : Integration

However, this pocket notes eBook only touches on the basics for the following topics. The purpose is
to strengthen students' understanding of the basics of the topics studied before applying them and
to make it easier for students to make revision before facing quizzes, test and exam.

This pocket notes eBook is written based on the latest syllabus of the Malaysian Polytechnic for the
Engineering Mathematics 2 course.

By the way, we would like to thank all the lecturers involved for their contribution and efforts in
producing this great pocket notes eBook. Any views or suggestions for improvement are most
welcome. Thank You Very Much.

Satana Bentic Ramli

(i) Editor

®




INDICES &
LOGARITHM

=Laws of Indices
=Define Index
=Laws of Logarithm
=Define Logarithm
=Simplify Logarithm
Expressions



LAW OF INDICES

(o)
Exponents RULES EXAMPLES
g index a) emx et =emtn 05 X 2 = e5+2 — p7
A Base
a(mime) b) em - en — em_n 85 - 82 — 35—2 — 33
c) (e™)" =e™" (e?)3 = e®
d) (mn)* =m*n? (2x)?% = 2%x% = 4x?
-n — 1 L, 1 1
e) m -~ -3 — =3
g) eO = 20 =1

n m 2
0 Vve't = en 523=2§ @




INDICES

o
There are 2 methods for finding
the value of an index
M | VIETH
Change to the Place the base
SAME BASE log 10 on the left
(if can) and right of the

equation

You can
choose one




o

[ Example 1] Find the value of x for the equation 8* = 32.

|/I\/Iethod 1 Change to the SAME BASE

By comparing base and index of the terms on the left and on the right

Simplify using Iaw of indices

(emn_

8% = 32
(23)x — 25
23x — 25
3x =5

When the BASE is the SAME then
the INDEX can be equated




INDICES

o

{ Examp[e 1 ] Find the value of x for the equation 8* = 32.

I/MethOd 2 Place the base log 10 on the left and right

of the equation

8* =32
l0g,08* = log2°
xlog8 = 5log?2

_ Slog?2

.x 10 base logs can be

log8 calculated using a calculator

5
X ==
3

®




INDICES °

[ Example 2] Given 8% - 4 = 161 Find the value of x.

I/Method 1 Change to the

By comparing base and index of the terms on the left and on

the righty — 1gx-1

(23)2% . 22 = (24)x-1 (—Whewé%—%%%
Q6x+2 _ 94(x-1) ) SAME then the INDEX can

be equated

Remember !
To use the second method, you
need to understand the law of
logarithms first

~ox+2=4(x—-1)
6x +2=4x—4
6x —4x = —4 -2
2x = —6

x=-3




" LAW OF LOGARITHMS °

RULES EXAMPLES
1) log,a=1 log33 =1
2) log,1=0 log31 =0
__loggM _ logi10 5
3) logyM = PP log; 5 = l0g1a3
4) logqa MN = loga M +logq N logs 2-5 =1logs 2 + log3 5
M 2
5) log, == log, M — log, N logs = log; 2 — log; 5
6) logsMP =blog, M logs25 = 51logs 2

7) MlOQmN =N 310g325 = 25 @




° LAW OF LOGARITHMS

There are 3 methods for finding
the value of logarithm

Change to the Change to

SIMPLEST INDEX FORM
FORM (if can)

You can
choose one
O

P P
~
o3 e
-
— -

q 5 WL

|'II 1 e )

4 1]

Change to the
BASE 10




: LAW OF LOGARITHMS :

( Exampl_e 1 ] Find the value of

log,8
|/Method 1 SIMPLEST |/ Method Ztmw
— 1092 3 change fo the form l0928 = X )icnlr;‘aengz‘nr%mlogfonn’ro
= l0g223 8 =2*
B move the power ) Change to the same BASE
= 3log,2 clogae 23 — 29X
= 3(1) . 3 = 5 WhentreBASEisthe SAME thenthe
eI = TNDEX canbe equated

=3 @



[ Examp[e 1 } Find the value of

log,8

= log, 8
B log1,8

B l0g102
0903 ) et

~0.301
=3

) change to the base 10

e




[Example 2] Simplify each of the

following

a) log,x +log,(2x + 1)

= log,x(2x + 1) Rule#4
= log,(2x* + x)
b) l0g525x — l0g55x

= [ 25% Rule #5
— LlO0gs C ule

= logs5 Rule #1

=1

c) logz9 —logs5> +1logs15

9.15 Rule #4
= logs c Rule #5
= log;27
- 109333 Rule #6
= 3log33 Rule #1
= 3(1)

= 3 @




BAMNIC RULES OF
DIFFERENTIATION

=Constant Rule
=Constant Multiple Rule
=Power Function Rule
=Sum & Difference Rule
=Composite Function
=Chain Rule

=Product Rule
=(uotient Rule






Basic Rules Of Differentiation ©

5 How to differentiate ? o

[Exam le1] [Example 2]
P .

1. Bring the POWER up front

2 1 §
2. POWER is subtracted by 1 dy _| ay _ @-3
7 dx dx

Differentiate Differentiate
y = x° y = 3x*

— G4 = 12x3




o
o
[ CHAIN RULE
dy dy y du
dx du’ dx
GEPS: \
1. Findu&y

2
3
4,
S

. Replaceu

o uinthe bracket &y the remain
Differentiate u &y
Substitute into the formula

Solve/simplify

[PRODUCT RULE
dy du N dv
dx v dx “ dx

/

GEPS:

Find u &v
Differentiate u &v
Substitute into the formula

Factorize

Solve/Simplify

~

/

[QUOTIENT RULE

du dv
dy _Vax ~ “ax
dx p2

Basic Rules Of Differentiation

/STEPS:
1. Fndu&v
Differentiate u & v

Substitute into the formula

2
3
4. Factorize
5

. Solve/Simplify

~

/

O

O




3
a) Must have POWER y = \/ ‘ = x5

b) POWER must be numerator y_F ‘ y = 2x~*
c) x%=
d) Expand y=(x+2)(1-x) ‘ y=2—-x—x?
y = (x + 2)? ‘ y=x%+4x + 4
2x> —x%+5 295 2
d) Separate — _2x° X 5
o T W ed

y=2x3—-1 +5x‘2©



| Example 1|

2
Differentiate y = 7x3 — x? +5x +1

ATTENTION!
x2 1,
3 ~ 3%

2—-1

3

| et's differentiate

d X
= 3)7a3 1 =2
dx

+ (D5x1+0

2
=21x2—§x+5

REMEMBER!
x% =1

( ATTENTION!
(3t + 2)?
=3Bt+2)3t+2)
=9t? +6t+6t+4

=9t? + 12t + 4

s = (3t + 2)?

nSs=9t*+12t+4

~

)

Now, let us differentiate

ds
= (2)9x*> 1+ (D12x"1 +0

= 18x + 12




| Example 2 |

6x* + 3x3 —VBx + 1 ATTENTION!
Differentiate y = VEE=UEE
X —/5x2
6x* 3x3 Bx 1 Then differentiate
— — — 1
YT + X X +x y = 6x3 —3x%2 —V5x72 + x1

= @6t = @3t =~ Ve F 4 (et
dx 2

, V5 3
= 18x —6x—7x 2 — x

1 B ) 1[5 1
=6X3—3x2—\/§x_5+x_1 = 18x —6x—§ 52 @

2




Basic Rules Of Differentiation

O o
Composite Function { Example ]
— n 4 p)k Differentiate y = (7 — 6x2)°®
y = (ax™ + b) . ! ,
d_y = k(ax™+ b)* 1 .n.ax™? dx 8(7 — 6x%)°71-[(—12x)
dx

= —96x(7 — 6x2)7
@ Composite Function

%/ é 1) Differentiate OUTSIDE (power value)

-

2) Differentiate INSIDE (value in bracket)




Rules Of Differentiation

O
O
Chain Rule
dy dy o du
dx du’  dx

1.

SR R SO A

O

Findu &y
u in the bracket &y the remain

Differentiate u &y
Substitute into the formula

Solve/simplify

Replace u 7

[ Example ]

Differentiatey = (7 — 6x2)8

L w=7-6x% y=u’ 1 ST
‘(“du dy \
T = Q7 TED ¢
T A Ti i
dy dy o du

_dx_dudx R
([ dy Lo
L —= =8u’” - (—12x) ' STEP 3
l___c_lgc_ _________________________ )
___=o9exw’ ____1sTird

P
|
I

O

o)

=

~
~
I

o)

=
S
—/
~
\ = /\
ol

=]

—c

Ay




" (Exampte |  GenmE )

4 1
Differentiate y = — — x2)73
Y \3/5—x2 changetothe Y 4(5 x ) ° 1
1 form u=>5-—x? y=4u_§
_ . 2\"3
y =405 —-x%)3 du _ dy 4 ¢
dy 4 _4
d 1 1 —=——-u 3-(—2x
8 4
4 4 =—xu 3
= —§(5 —x%)73.—2x 3
4
8 4 — — ¥2)73
=3x(5-x%)73 3% (5 =7
S _ 8x
3G SRR




Rules Of Differentiation

o (o
[ Example 1 ] Differentiate y = x°(2x + 8)°
CPedieRie ] [T Gt
du T, S T dv- T C )
dy du dv ey = = 6(2x +8)5(2)!
TSVt u— , dx dx 1 STEP 2
x___dx _dx > =12(2x +8)°
dy du dv
‘dy }
1. Findu&v == (2x +8)° - 5x* +x° - [12(2x + 8)°]; TIP3
\ /

Differentiate u &v = 5x*(2x + 8)6 + 12x5(2x + 8)°
Substitute into the formula e

2
3
4. Factorize
5

. = x*(2x + 8)°[10x + 40 + 12
Solve/Simpilify 7 x*(2x +8)7[10x d STEP 5
= x*(2x + 8)>(22x + 40)

€



Example 2 ] Differentiate y = v2x + 3(2 — 3x?)°

1
du_ 1 (2x +3)72(2) dv 24
& 2oy dv _ ~ ~ |
dx 2 ) - =5(2 = 3x%)*(=6x) STIP2
=(2x+3) 2 = —30x(2 — 3x2)*

dy_ du+ dv
dx_vdx udx

d 1 1 )
d—i] = (2 —3x®)% - (2x + 3)7Z + (2x + 3)2[-30x(2 — 3x?)*] SIS
1 1

= (2 —3x?)5 - (2x +3)7Z — 30x(2x + 3)2(2 — 3x%)*
1

= (2 -3x%)*(2x +3)72[(2 — 3x?) — 30x(2x + 3)] STEP A4
1

= (2 —3x2)*(2x + 3)72[2 — 3x%2 — 60x% — 90x]
1 STEP 5

= (2 —3x2)*(2x + 3)72[2 — 63x2 — 90x]

L




o ® ) )
Rules Of Differentiation
o o
[ Example 1 ] Differentiate y = il
‘ Quotient Rule ‘ L ____._ (2 +8)°
uExX_____v=Qx+®)° 1 STPI
du _ dv TS RN
ﬂ:vdx Uax :_x_Sx E=6(2X+8) (2) ' STEP 2
dx v? . =12(2x +8)5
du dv

. E o

1. Bid @y f dy _ (2 +8)°-5x* —x° - [12Qx +8)] 1 gypp 3
— |
2. Differentiate u &v ‘:Ci_x::::::::-E(:zj-i-l_—g)-fl_z:::::::’\
3. Substitute into the formula |( _ x*(2x + 8)°[5(2x + 8) — 12x] ' STEP 4
4. Factorize (. (-2)-6 +38 )-12- --------- '
i : _ V40— 2%) |
5 SolvelSimd _ x*[10x +40 —12x] _ * STEP 5 |,
pify 7 (2x + 8)7 (2x + 8)7 @

0



. . _ (7t+2)?
[ Examp[e 2 ] Differentiate s = B

u = (7t + 2)? v=4(t3+1)3
du dv
e 2(7t + 2)(7) e 12(t3 + 1)3(3t?)
= 14(7t + 2) — 36t2(t3 + 1)3
du dv
ds Vg ~Uqgt
dt 2
ds 43 +1)3-14(7t+2) — (7t + 2)% - [36t%(t3 + 1)3]
dt (4(t3 + 1)3)2
C56(t° +1)° - (7t +2) — 367 (t° + 1)°(7t + 2)?
B 16(t3 + 1)
A + D27t + 2)[14(23 + 1) — 9t* (7t + 2)]
B 16(t3 + 1)6
4(t3 + 1)2(7t + 2)[143 + 14 — 63t3 — 18¢2] _ (7t +2)(14 — 18t* — 49¢°)
= 16(t3 + 1) B 4(t3 + 1) @




BASIC OF
INTEGRATION
FUNCTION

Constant

Basic Algebraic Function
Rddition & Subtraction
Composite Function
Substitution Method




Basic of Integration Function

o
(- Integration is the inverse or reverse process of differentiation R
The symbol for integrationis [ ...dx
There are no limits of integration in indefinite integral
= |Inindefinite integral, the constant ¢ must be stated
\_ J/
ﬁw\
DIFFERENTIATION INTEGRATION
L \—f(\):—-fh) Ij (x) dx= f(x)+c ‘

Sy,




Basic of Integration Function

o o
— e
CONSTANT FUNCTION ALGEBRAIC FUNCTION
r 4 q 4
y dy "
Z_i’zjfr(x)dxijgr(x)dx J a=faxdx,n¢—1 a=fax dx,n # —1
ax1+1 axn+1
“1+1 ¢ IR
I/ADDITION & SUBTRACTION a4y J
— = | x"dx,n # —1
dx
-
xn+1
F) = [ 1)+ 9 dx =oFite
y




1. POWERIisadded by 1

2. Denominator : new POWER

3. +c attheend
7




o o
ﬁonstant Multiple Rule I/Power Function Rule
(

( dy dy n 1
—=faxdx n#—1 —=|x"dx n#*F-—
dx dx

xn+1
_ax™*! —— +c
“1+1 ¢ P J
(
dy
i ax"dx n=#-1
axn+1
= +C




Basic of Integration Function

(o) o

[ Example 1 ] [ Example 2 ] [ Example 3 ]

fodx jxsdx ﬂ=f3x5dx
dx

5D | K2+D! 5D

_ F = Eo’ =3. 3

G G+ N

52 6

=%+c =%+c =STT6+C




o O
I/Addlt|on & Subtraction [ Example 1 ]
f’(x):J fx) £ g(x)dx f(x+3)dx
x1+1
. = +3x+c
:J fl(x) dx ifgl(x) dx 1+1

J x?

= +3
> X+ C




Example 2

J2x3+5x+3dx

2x3+1 5x1+1
=311 141
2x*  5x?

=7 T

+ 3x 4+

+ 3x 4+

x* 5x2
==+

> 2+8x+c

[

Example 3

lf(Bx-kZ)Cx—-7)dx

= r3x2——21x—l—2x——14dx

= r3x2——19x——14dx

3X2+1 19X1+1

= — — 14
2+1  1+1 X+
__3x3 192 Ly 4
E 2 xwe
; 19x2
=X - —14x +c




Basic of Integration Function

o o
— —
Composite Function Substitution Method
4 4 ,
j(ax + b)" dx, n+-—1 | flg(x)] x g'(x) dx
_(ax+b)"! N OR
~ alax +b) g 9% 1y
flg(x)]
J J




ﬁ Composite Function [ Example 1 ]
p f(7 — 6x)8
i k 1
dx f(ax + b)"* dx e 3
:{—}[ﬁ— c
(ax + b@ (=6)& + 12
- G oo ?
52 7

1. POWERIsadded by 1 =" B
2. Denominator: (a) X (new POWER)
3. +cattheend 3 4 @




Example 2 \

7
dx
f 4V 1—4x changethe

form

=f7(1—4x)_%dx

1
_7(1 - 4x)7A
(- (-7 +1)
_7(1 - 4x)%
- =3

+c

+C




Basic of Integration Function

Substitution Method

How To Integrate ?

7 f ol % o)

J

Needto find U’

Inthe bracket = [ 5x(2x? + 5)3dx

dx

Denominator = [ — (1—x2)

Highest power= [ sin3x cos*3xdx

1. Substituteu = g(x)

2. Differentiate u = d—u = g’(x)
o  Thenmake dx =

g'(x)

3. Substitute g(x) = uanddx =
function

( 3 —— into the original

4. Solvetheintegral

5. Substitute u = g(x) > forthe final answer

a



Example 1 ]

1.

2.

Substitute u = g(x)
Differentiate u = % = g'(x)

o Thenmake dx = &
gr(x)

Substitute g(x) = uand dx = % into the
orginal function

Solve the integral

Substitute u = g(x) -> for the final answer V

—— e e
— - = o o e

AN
/

—— o o o
el I — I —

————————————————

———————————————
————————————————

————————————————

MEP 5




Example 2 \

j 4x g
X
(xz + 1)5 change

the form

= 4xj(x2 +1)>dx

u=x?+1

du_2

dx X
du

dx = —

2X




| =

[ Example 3 \
=13(%+5)2dx

j / +5 dx N,
changethetorm U=2475
J3(4+5) dx du 1

dul
dx4

dx = 4 du

1
=3]u§-4du

+c

= 8u2-+c

=8(5+5) +c

NIH
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