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PREFACE

has been developed to
meet the requirements of the ENGINEERING
MATHEMATICS 2 (DBM20023) polytechnic course
syllabus. This topic written by the lecturers from the
Department of Mathematics, Science and Computer,
Polytechnic Sultan Salahuddin Abdul Aziz Shah (PSA).
We have put In all the necessary effort and passion
Into this project. We hope this module is easy to
understand and relatable to polytechnic’s student.
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EXPONENTS:




Exponents

INTRODUCTION

Exponents are a E
. . XPOne
convenient tool N . nt n

mathematics to compactly
denote the process of
taking a power Is simply a
case of repeated
multiplication of a number
with itself while taking a
root Is just equivalent to
taking a fractional power of

the number. Therefore it is con
important  to  clearly e expres® \\
understand the o

understand the concept as

well as the laws of
exponent to be able to

apply them later In
Important applications.

We will first understand
the formal notation for
writing a number with an
index, followed by the laws
governing It.



Rules of
exponent

These rules provide useful techniques for simplifying
algebraic expression.

Name Rule Explanation Examples
+
xTex O =x P X2 e x3 =x°
Product Rule add the exponents
a\o_ ,aeb 23 — 6
Power of (X ) - X IR ’r (X ) = X
a Power Rule DTy The exponents
X =270x>
Power of (Ox)bzdb. Xb each base is to the ( ) 3
a Product exponent = 8x
Rule P
a 5
.l.‘ 1. Lb: XO‘b % —_— X2
ST X subtract the exponents X
Rule
] s X°
Negative X 9= — flip the term in a fraction X6 ]
Exponent X and change sign X = G
Rule of exponent
O = O: =
Lero XY= anything to the zero /X 7(] ) /
Exponent equals 1
Rule .
oy 4
- a X4 = X ?
- / a — b ]
Fractional X X inside exponent goes on -\/X_= X2
Exponent top, outside number
Rule goes on bottom




Simplify indeg( by
using rules o
exponent

Solve the following equations

3.‘1: — 3."i:+1 _'6

Solution:



Simplify incleg( by
using rules o
exponent

Simplifying algebraic expression involving
exponent below:

Solution:

Remember this formula!!!

b_. a+b
Product Rule: x“ex P =x"

. 1
Quotient Rule: X _  ob



Simplify indeg( by
using rules o
exponent

Simplifying algebraic expression involving
exponent below:

H+2 HooL H
3 X 9 727

Solution:

H+2 7 H
3 X 9 —27

%IH—E){ (gl)ﬂ . (gj)n
. THE > ’%EH . r%.ﬂn

% n+2+2n—-3n

L

changing
base

0+2

|
'y

2

|
)

use algebraic functions

|
\O



Simplify incle?( by
using rules o
exponent

Simplifying algebraic expression involving
exponent below:

Solution:

(-’-hf::rq2 nﬁ)é

; 1-1 3-2
=2m n

=2m’n’
= 2(1);%r1
=2n

zero exponent

Remember this formula!!!

o b_.,a+b
ProductRule: X *X =X

]
QuotientRule: X _  ob
Xlﬁ:



Simplify indeg( by
using rules o
exponent

SImplifying algebraic expression involving
exponent below:

Solution:

1
21 4\
a b )3

( I
(a4bz)E

fractional exponent rule

s



Simplify mcleg( by
using rules o
exponent

Simplifying algebraic expression involving

exponent below: (6m9n ) (4m”

2o

2\ "
/
2
/

Solution:

zero exponent rule

Remember this formula!!!
b_.a+b
Product Rule: X“ex"”=x"

'L’JI
Quotient Rule: __xﬂ-h
e



Simplify incleg( by
using rules o
exponent

Use laws of exponent to simplify this expression:
3

k2 =kt <k

Solution:

2 |

ki k™

2 _4+(-1)

— |2

k

| e
| G0
-

-

Remember this formula!!!

o b_..a+b
Product Rule: X *X =X

l
QuotientRule: X _  ob 9



Exponent Function

9

10


https://https/www.canva.com/design/DAEsAjPCOh4/aYXeCXtW8RdDcbehlzToOQ/edit
https://https/www.canva.com/design/DAEsAjPCOh4/aYXeCXtW8RdDcbehlzToOQ/edit
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Logarithm

INTRODUCTION :

Logarithms were introduced
by John Napier in the early
17th century as a means to
simplify  calculations. There
were rapidly adopted by
navigators, scientist, engineer,
and others to perform
computation more easil, using
slide rules and logarithm
tables. Tedious multi-digit
multiplication steps can be
replaced by table look-ups
and simpler addition because
of the fact - important in its
own right.

In Mathematic, the logarithm is
the Inverse function to
exponentiatio. That means the
logarithm of a given number x
Is the exponent to which
another fixed number, the
base b must be raised, to
produce that number x

\y:
r//sed mo’t\'\emo\\cd
Expres

s th

{10
e \09°r‘thm of

12



EXAMPLE :

rr

Therefore, 3 is the
logarithm of 8 to base 2,
or

13




EXAMPLE :

oK

| 4’z g |

Therefore, read as "the
logarithm of 81 to the
base 3 is 4

.

14




ules of
ogarithm

Rule1: logy M-N) = log, M +logy, N
A

= lﬂgb M — IOgb N

Where :
b>0 but b#1, and M, N, andk are real

nhumbers but M and N must be positive!

© chilimath.com
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Simplify inclfx by
psing.r le o
ogarithm

Use laws of logarithm to simplify this expression:

1
5—81&gﬂx—6lﬂgﬂy

Solution:

1
5—810gﬂx—610gﬂy

1
=510gﬂa —&8log_x—6log_y

o | =

~log, x" —log, y°
A

= log,

9

ko | =

=log,| — |—log, »°

(s

= log_ — =)

= log_

note:

That if we have logarithm expression that have

the same base, we can simplify it into a single

logarithm by applying laws of logarithms that 16
we have learn previously



Simplify
psing.r
ogarit

mdfx by

Ieo

Use laws of logarithm to simplify this expression:

4log, 2 +log, 32 —log, 128

Solution:

4log, 2 +log, 32 —log, 128
=log, 2" +log 32 —log, 128
= 1Dg3(24 x32)—10g3 1238
=log, 512 —log, 128

1 (512
>5( 128

= log,. 4

Remember this formula:

Rule 1: ]ﬂgb(M-N) = logp, M +log, N

M
Rule 2: lﬂgb[ﬁ) = log, M —log, N



Simplify indfx by
psing.r le o
ogarithm

. Given log2 =0.301 and log6 =0.778.Find log12.

Solution:

log12 =log(2 x6)
=log2 +1log6
=0.301+0.778
=1.079

Given log,3=1.585 and log, 5 =2.322 . Without using a calculator,
e find the value of log,9.

Solution:

log,9 =log,(3x3)
= log, 3+log, 3
=1.585+1.585
=3.17

18



Slmpllfyllenglfx by

sin
Itgarlt m

Find the values of a:

a. 3=log 125
Solution:

3=Ilog_125
3log_a =log_125
log_a’ =log, 125
a’> =125
a’=5
a=>5

Solution:

—2=log_ [ZLJ

—2 log_a= logﬂ[iJ

Ln

25
5
0 =|

25
11
at 25
11
a__5_

=5



Slmpllfy mclfx by
sing.rule o
ogarlt m

Write the following expression as addition or subtraction

of logarithms.
1

1005°

. log

Solution:

]
1005°

= lﬂgl—(lﬂgl{} = lﬂgbz)
=0—-1og100—-2logb

Rule1and 3 log

—(log 100 +2log b)
= —2(1+logb)
b. log |22 ab
C
Solution:
3
log ab

C

ab’ /A
—lﬂg( J
c
= % (lﬂg ab’ —log c*)
= %lﬂgﬂbj —%lﬂgc
= %lﬂga +%l«:}g.ﬂ’}3 —%lﬂgc

3
= %lﬂga +51ng—%lﬂgc

20



Simplify in

rsmg,r
ogari

thm

Solve the following equations:

a. 7 =12

Solution:

7" =12
log both side,

xlog7 =logl2
~ log12

- log 7

- 1.079

0.845
—1.2769

X

bo log, 0.5

Solution:

log, 0.5

Assumelog, 0.5 =x

log,0.5=x

0.5=2", where 0.5=—

1
2
-

2."{

=2"L

—1=x

leo

1
2

clfx by

21



Simplify inclfx by
psing.r le o
ogarithm

Given that log,3 =1.5850 and log,5 = 2.3219, without using

calculator. find the following value.

a. log,270

Solution:

=log,(27x10)

= log, 27 +log, 10
=log, 3" +log, 5
=3log, 3+log, 5
=3(1.5850) +2.3219
= 6.9069

b. log,(3) +log,(5x2)

Solution:

log,(3)” +log,(5x2)
=3log, 3 +log,5+log, 2
=3(1.5850) +2.3219 +1
=8.0769

22



Simplify ind?x by

psing.r le o
ogarithm

Solve the following equations:

Q. 2log,5-1og,100+3log, 4

Solution:

2log,5—-1log,100+3log, 4
=2log,5—1og,100+3log, 4
=log, 5" —log, 100 +log, 4°

(25x64J
= logz

100
= log, 16

bo log, l

9
Solution:

23



°
N

|

(mge

lgh_re Information

ogarithm

—=

Common Logarithm

24
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CHANGING THE BASE OF

LOGARITHMS




Changing The
Base of Logarithms

Logarithms to base 10 are called Common
Logarithms. Common Logarithms can be evaluated
using a scientific calculator. However, we cannot
use scientific calculator in order to find the values
of logarithms besides base 10. This problem can be
solved by using the formula below :

Changing Base of Log

h

é

a Qlogﬁ b — ngE b \
log_a
||
b. log b= 1
log, a
\\ formula to remember!!! ,
- BN

25



Changing Th
Bagengﬂ.%gasith ms

26




Changing The
Base of Logarithms

Example:

Given 2log,p—-2=log,qg .Express g Inthe term
of p :

log, p—L=log, g

21{}53 F_lﬂg;-qzz 1';‘:\
T L’ \ !
log p - =32 (=)
| log. 9
].ﬂ' - D | - 5 =2
=3 P UDE; 3i]
. ill ].'Dg--lf_i' ]
lﬂgiﬁ"* | = 7 =1 '
| 2log, 3- lﬂgi{p—]=4
‘, g
7 O 4 '
log . | == | =1 )
. ' 'I'jl
2log; p” —llog;g)=4 (4
BEAY. lﬂgilp i_lﬂgggil
lﬂgi_}? :‘ —| log; ‘F]:i'| L g
g
{p ]_34
L g
4
P _g1
g
GZF_#
a1

27




Changing The
Base of Logarithms

Given log, =1.585 and log,5=2.322 . Without

using a calculator, find the value of log 1.5

- e
- §~

3
log,| —
_ ﬂg‘(zJ
log,(3(2))
~ log,3—log,2

B log,3+log, 2

~ log, 3—(1)
log, 3+(1)

1.585-1

 1.585+1
- 0.585

 2.585

=0.226

28




Changing The
Base of Logarithms

Solve 1ﬂg5 64

O method : Exponent

e |

\ 2" = 64

. o m=06
\\ s J
h method : Changing base

5

/ log, 64 = log,, 04
log,, 2
< log, 64 =log, 2° - 1.806 //
| =6log,?2 | // _2‘301
=6(1)
e
| =¢ B 2

—,’

C method : Changing base

29
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Exponent and
Logarithmic
Equations

Equations involving exponent and logarithmic
can be solved using the following properties:

a =a’' —Xx=Yy

and log x=log y —x=y

formula to remember!!!

3."i:+1 — 15
log3™" =1logl5

l | (x+1)log3=logl5

(x_l_l)_lﬂng

log 3

(x +1) = 2.465

\ \ x =1.465
J—

30



Exponent and
Logarithmic
Equations

Equations involving exponent and logarithmic
can be solved using the following properties:

X

a =a @ —Xx=Yy

and log x=log y —x=y

formula to remember!!!

0% 190 = 32
log9* +1og20 =log 3™
xlog9+1og20=(x+2)log3
‘ xlog3” +log20 =(x+2)log3
\ 2x[log 3] - (x +2)[log 3] = —1log 20
2x —x —2[log 3] = -1log 20
—log 20
) log 3

—log 20
X = 0% -2

log 3
=—0.726

———";——

xX—2

31



Exponent and
Logarithmic
Equations

Find the value of x for:

23.‘5: _ 15.‘1:—2
log ., 2 = log ., 15
(3x)log,, 2 =(x—2)log,, 15

3x  log5
x—2 log?2
- =2.32x—-4.64
x—2
3x—2.32x=-4.64
x =-—6.82
formula to remember!!!
a' =a’ X=1y

S
x:
B 4

and log x =log v



Exponent and
Logarithmic
Equations

Find the value of y for:

3—y =25y +150
26y =147

147
y = or —5.6538

—26

formula to remember!!!

X

a =a S X=Yy

and log,x=log,y__ x=y

33



Exponent and
Logarithmic
Equations

Simplify the equation below :

3
log3+log5—4log?2 +21ﬂg§

r-J

| (3
= log 3 +log5—1log(2)" +log| -

D
(3x5 3%
=log| —x —

\ 24 52 /
27

= log —
gS{}

formula to remember!!!

ﬂx ={’.]"T —9x=y

and log,x=log,y__ x=y

34



Exponent and
Logarithmic
Equations

Givenlog,3=0.1213 and log,5=1.7172 . Determine
the value of following without using calculator

a log,, 25

log,, 25

~ log, 25
A log, 27
~log, 5

log, 3°
2log, 5

) 3log, 3
2(1.7172)
3(0.1213)

3.4344

03639
_ 94378

35




Exponent and
Logarithmic
Equations

Given log,3=0.1213 and log,5=1.7172 . Determine
the value of following without using calculator

b log, 125

log, 125
~ log, 125 - __

\ N\

log, 4 N

~log, 5°

log, 2°
- 3log, 5
2log, 2
- 3(1.7172)
2(1)
- 5.1516
2
=2.5758

36
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