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ALGEBRA: LOGS & SURDS (28th January 2013)

Lesson Description

In this lesson, we will

Revision the Exponential Laws

Define logarithms

]
e Simplify surds
]
[ ]

Use the laws of logarithms to solve problems

Key Concepts

Exponential Laws

In previous grades we used the exponential laws to simplify expressions and solve exponential

equations. Make sure you are familiar with these laws and definitions.

Law Example
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Here are some other useful definitions:

e g'=1
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(Maths for All, Chapter 6, Page 135)
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Surds

A surd is a number of the form a + b c; ¢ = 0, where ¢ is irrational.
Examples of surds are: 3++2; 5—+7; ¥3; V4 ;4 —39; 2+ 3410

1 1
Note: ar . b = (gh)s
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Laws Examples
1. Va . b ="ab 15 x V2 =310
Va V64 _ 564 _ 535 _
- =1 =iz -B2=2
3 e - {7 =27 -47
4. (Xa)" =%a (8)" = V& = V64 = 4
Definitions (for n a natural number, n = 2)
1. ar="a 2. aw="a 3. an = Yam

(Clever Keeping Maths Simple. Grade 11 Learner's Book Page 15)

What is a logarithm?
The logarithm (to the base a) of a number x is the exponent y to which the base a must

be raised to equal x. There are the following restrictions on a and x: a >0, a # 1 and
x> 0. So if log 4 x = y then @’ = x.
Laws of logarithms

e log (x.y)=logx +logy

o Iog(x+y)=|ogx-|ogy
e log x" =m.log x
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Questions
Question 1

Simplify the following exponential expression by applying the exponential laws:

3n+3n+1
a) 7.31
52n+1_32n—3
b.) T
Question 2
Simplify the following:
a.) V75
b.) V64
8—/80
c.) 5
Question 3

Find the value of y in the examples below:
a.) y=log »,16

b.) y=log,2

c.) y=log 2%

d.) y=logie 4

Question 4
Solve the following equations

a.) log7 3x = log7 (x + 4)
b.) log2 5x = log2 (x* -36)

Question 5
Express each of the following expressions as single logs and simplify, if possible.

a.) log39 - logs 27

b.) 7logm-2logm+ 3log2m
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