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Students will be able to:
1. Understand and use the concept of indices and laws of indices to solve problems.

1.1 Find the value of numbers given in the form of:
a) integer indices.
b) fractional indices.

1.2 Use laws of indices to find the value of numbers in index form that are multiplied, divided or raised
to a power.

1.3 Use laws of indices to simplify algebraic expressions.
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1.1 Finding the value of numbers given in the form of:

a) integerindices.a"=axaxaxa....... a @
n time B

1 m
b) fractional indices; a " = Q/g ;al=

n m

a

Example 1

Find the values each of the following

i) 0.2° = i l4= iii) 3° = iv _34=
0 : o
v) (iT: vi)(ijzz vii)(iJS: vii) 27% =
125 64 27
Exercises 1
1Y 1Y

a) 10° = b) (—gj = c) (4.5)°%= d) (Zj = e) (57)*=
f) (0.125) 3= 3 c) (0.16) 2= d) 27% e) 4—2

Homework : Text Book Exercise 5.1.1 page 71



1.2 Using laws of indices to find the value of numbers in index form that are multiplied, divided or raised to a

power

Laws of indices

m="

a"+a"=a

Example 2
Simplify the following indices:

() a°x a

N

(i) (P°a®)

(i)

X2n

Exercises 2

Simplify the following indices: [ Ans a°

b) a’b~®

C) b2n/3-m/2 d) b2n-3/2m]

@ 2® x a2 (b) (a4 b-12)3/4

8n

(©) (b? - bzm)1/4

8n

@ (b3 + ™)
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Example 3: Simplify each of the following :

a2—n > a3n

2n+5 4
a X a

(i)

(") 23n+1 % 4 - 8n+l

(i) 52" x 5273"

Exercises 3 : Simplify each of the following [ Ans a) 2a’h? b)

1
26—4n

C) 56n+4 ]

2

(@) (2ab?)? = (8a*h®)3

(b) 4" x 82" = 23"

- 52—n % 51+2n

(C) 53n+5

Example 4 : Show that :

@@ 5" + 5" + 5"*2 s divisible
by 31 for all positive integers of n

() 11"*% +11"*® isdivisible
by 12 for all positive integers of n

() 3"+ 3" + 3"2 s divisible
by 31 for all positive integers of n
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Students will be able to:
2. Understand and use the concept of logarithms and laws of logarithms to solve problems

o 4081

2.1 Express equation in index form to logarithm form and vice versa.
2.2 Find logarithm of a number.

2.3 Find logarithm of numbers by using laws of logarithms.

2.4 Simplify logarithmic expressions to the simplest form.

2.1 Expressing equation in index form to logarithm form and vice versa.

Definition of logarithm
If ais a positive numberand a #1,then N =a” < logaN=x

(log 4 N is read as logarithm of N to the base of a)

Note :
a) a’=1 log, 1 = 0 (The logarithms of 1 to any positive number base is zero)
b) a'=a logaa = 1 ( The logarithms of any positive number a to the base a is 1)

Example 5 : Convert the following to logarithm form

1
(@) b? = 0.01 (b) ¢ = 643 (c) 81 = 3°
Exercises 5 : Convert the following to logarithm form
(@) 64= 4° 0 3° = = 9 1= (D"
- 9 3
Example 6 : Convert the following to index form.
(@) log,64=3 1 c)log.5=p
(b) — =log 9
2
Exercises 6: Convert the following to index form
1 (b) 4 =log s 625 c)log 0 100=2
@ log y —=-2
9
Example 7. Solve the following equations ;
1 (c)logx 4=2 d)logs x=0
(@ logx3=5 (b)logx4—§
Exercises 7. Solve the following equations { Ans a) a b) 125 c¢) 4 d) 3
1 _ 1 1 _ d) log, 27 =3
(a) logsx=2 (b)logxg = 3 c)IogX16 =-2
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2.2 Finding Logarithm of a Number.

If log ;0 N=x,then antilog N =10

Logarithms to the base of 10 are called common logarithms . The values of common logarithms can
be determined using a scientific calculator.5

Logarithm of negative numbers and zero are undefined Eg log 0 and log 1o (-8 )are undefined .

Example 8 Use a calculator to evaluate each of the following

(@) log 1016

(b) log 1o(§>3

(c) antilog 0.1383

(d) antilog(-0.279)

Exercises 8 :

Use a calculator to evaluate each of the following

(@) log 1061

(b) log m(gf

(c) antilog 1.1383

(d) antilog(-0.979)

Example 9 Find the value of the following logarithms

a) logs 16 81 c) logs 125 d) logs216

(@ logs ©) tog +(%1) © logs (d) logs
27

Exercises 9 Find the value of the following logarithms

a) log, 64 b) log ; 81 c) logs 1024 1
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2.3 Finding Logarithm of Numbers by Using Laws of logarithms

(i) Logax"

Laws of Logarithms

= nlogax

) . X
(). Logaxy =loga x + logay (ii) .Loga(T) = logaXx—1log.y

Example 10: Evaluate each of the following without using a calculator Ans:a) 4 b)-2 c) 0 d) %

(@) log, 16

1
b) logs —
(b) 9525

(c)logal

(d) log ¢ ¥/c




Exercises 10: Evaluate each of the following without using a calculator Ans:a) 4 b) -2 ¢) 3 d) %

(@) log 381 (¢)logo.s 0.125 (b) log 27 3

1
b) log , =
()0924

Example 11: Ans;a) 2 b)i)1011 ii)025 iii)2.65

a) Find the value of log,7 +log, 12 -log ;21 b) Given that logs2=0.43 and logs3=0.8
evaluate the following i)logs6  ii)logs1.5
iii) log 5 72

Exercises 11 : A) Evaluate each of the following Ans : a)3 b)2 ¢)2

1 1
(@)log 5 21 + logs 18 —log 5 14 (©) 2Iog42—zlog4 9 +log,412 @) Iogg45—E logs 81
+7logg2—-1logg 10

B) Giventhat log;4=0.712 and log ;5 =0.827. Evaluate each of the following
[ Ans:a)0.115 b)1.712 ¢)2.366 d) —0.712 ]

(a) log 1£ (b) log 7 28 (c) log 7 100 (b) log 7 0.25
4
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2.4 Simplifying logarithmic expressions to the simplest form.
Example 12 : Express each of the following in term of log, x and log, y

[ Ans:a) 2Iogax—%logay b) logax +3log,y ¢) %Iogay—glogax -1]

x? (b)log , xy °

@) log . - (©) log, |-

a’x

3




Exercises 12 : Express each of the following in term of log, x and log, y

3
[Ans:a)3log,x+2log,y b)3log,x—logay c) Elogax—logay - 2]

lo NEVE 8 3
(a) log , X"y (b) log , XT (c) logawfﬁ

Example 13 : Express each of the following as a single logarithm.

2 2
[Ans:a) log , LA b)log , AN Xy ]
a a 3

c)log ,

(@) log a x +logay -1 L
(b) 2logax~1+ logay (c) log s x + 2logsy -1

Exercises 13 : Express each of the following as a single logarithm

* (b)log , xyb (c))log , 18/33 ]

[Ans:a) log , x vy

1| 2-3l
(@) log > x +logzy ? (b) logp x + logpy + 1 (c) S logax—-2-3logay
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Students will be able to:

3 Understand and use the change of base of logarithms to solve problems
3.1 Find the logarithm of a number by changing the base of the logarithm to a suitable base.
3.2 Solve problems involving the change of base and laws of logarithms.

Bo 208"

3.1 Finding the logarithm of a number by changing the base of the logarithm to a suitable base

If a, b, and c are positive number and a #1 then

i) log.b= 190 i) . log.b= —— @
log . a log, a

Example 14 Find the values of the following



Ans_ a) 0.4076 b) -1.152 c) 3.5522

(@ logs4 (b) log, 0.45

c) logs 304

Exercises 14: Find the values of the following
Ans : a)1.2925 b)0.8149 ¢)0.4512

(a)log 5 28 (b)log 200 75

(C)log 0.06 0.32
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3.2 Solving problems involving the change of base and laws of logarithms.

Example 15 Given that logs X = p, express each of the following in term of p [ Ans i)p/2 ii))1/p iii) 2/p +3 ]

i) log 25 X ii)log « 5

iii) log x 25x°

Exercises 15 Given that log, 5 =t express each of the following in term of t [ Ans i)3/t i) 1/t iii) 2/t —1iv) 1- 1/t

i)i)logs8 ii)log 5 2

iii)log 5 0.8 iv)logs 2.5

Example 16 [ Ans 2r/s, 4/r+2s]
If log 3x = r and logsy = s, express each of the following in
termsofrands.

a) log ,x* b) |ngy2 81

Exercises 16 [ Ans (a) 2m + n)/2 b) (m+2n)/(2m+n)
If log ,x = m and log,y = n, express each of the following
in terms of m and n

a) logs X%y b) log,., xy?
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Students will be able to:

4.1 Solve equations involving indices.

4.2 Solve equations involving logarithms.

o 4081

4.  Solve equations involving indices and logarithms




4.1 Solving equations involving indices

Comparison of indices or bases

If a*=a’ then x=y or a*=b”then a=b
Example 17
Solve the following equations : [ Ans a) x=% b)5/3 ¢)x=1,x=3
a) 16*=8 by9* e 3% =81

Exercises 17: Solve the following equations: J:a)2/3 b)-1 c) 7/5

a)9*? =27 ** b) 8%=4 c) 2% -4 =32
Example 18

Solve the following equations : [ Ans (a) 0.8614 b) 0.8174 ) 0.1123]

a) 5%=4 b) 0.8 *=25%"" c) 2%e 5 X=7

Exercises 18: Solve the following equations: Ans: (a) x=0.7713 b)x=21.67 (c)8.837

a) 3" =7 b) 2% e3%= 9** c) 2*e3* =5




Example 19 Solve the following simultaneous equations: [Ans x=-1,y=1 b)x=2 y=1]

a) 2* «4%_8 and ¥_1 (b) 2(4*)=32Y and 27 =81
9¥ 27
Exercises 19: Solve the following simultaneous equations : Ans: (a) Xx=3,y=2 b) x=3,y=2
N yx 32X 1 « y1_ 23X
a)2” e47" =32 and _—=— b) 3 . 977 =243 and =32
3 81 y
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4.2 Solve equations involving logarithms

For two logarithms of the same base,
iflogam =logan thenm=n

Example 20 : Solve the following equations: Ans a)x=14/3 b)x=2 ¢) x=3

a)logs (3x-5)=2logs6—-1logs4 |b)logx8=5-1logy4 c) log 4 (X +6) =log 23




Exercises 20 : Solve the following equations: Ans a) :a) x =11 b) x=2 ¢c)x=3/2

a) logz2+logs(x+5)=1logs(3x-1) |b)b)logs(x+6)=log,3 c) 3 +logx4=5log2
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SPM Questions

SPM 2003 SPM 2004 SPM 2005
Given that log,T — log,V = 3, Solve the equation 32 ** = 4 & Solve the equation 2 4 -2*3=1
express T in terms of V

Solve the equation log 3 4x — log 3 (2x-1) = 1

2x-1 X
=7

Solve the equations 4 Given that logs 2 =m and logs 7 = p

express logs 4.9 in terms of m and p

Given thatlogm ,=pandlog mz=r,

[27m}
express |log, 1




