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How to use this book

Welcome to the Progress in Mathematics series for Grades 10-12!

This series is based on the Senior St dary Syllabus for Math ics issued by the
Ministry of Education, Science, Vocational Training and Early Education. All the

wledge, skills and values expressed in the document are addressed in Progress

Mathematics Grade 10 Learner’s Book, so that you can feel confident about your

ccess in this subject.

This page will help you understand how the book works.=

The book is divided into topics so that you can easily see what content will be
covered in your Mathematics class. .

On the first page of every topic, you will find: 2

+— A table of sub-topics and specific outcomes that
will be covered in the topic.

+— A starter activity helps to introduce the topic
with knowledge you already have.

At the end of each topic, you will find the
following:

The topic Summary, revision and assessament |

summary will help |
you to revise key

learning points in
the topic quickly.

Revision exercises
help you revise the |
topic’s work and
check your
understanding.

Assessment
exercises help you
prepare for tests
and exams.
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You will see the following throughout the book:

The starter activity prepares you for the topic
you are about to start.

L New words boxes give you the definitions of key
words or explain what a certain new word
means. These words and the definitions are also
in the glossary at the back of the book.

' Did you know? boxes give you more and new
knowledge about what you are learning.

Worked examples give an example with a
model answer that shows step by step how
to do a calculation.

Activities are tasks where you apply the
knowledge and skills you learnt in a section.

Note: We use the term activity to refer to written
exercises and practical activities.

d) three diffe:

e) five Zambi:
-2 Speak to two

celebrate your

infinite set.
even prime n
Answers for questions in activities are given of the set of p
in this section. This is for self-assessment once Explain each
you have completed the work. Your teather a) even prime
will give you complete calculations and not b) uneven pi
only the answers. b
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Sub-topic Specific Outcomes

Set operations Carry out operations on sets.

* Apply higher operations on sets.

Starter activity

1 List the element(s) for each set. Give your answers in the notation: A = {...}
— X a) the seven days of the week

" ::: PUFEY. b) the first five prime numbers

WO

. ) three different types of sport that are played with a racket or a bat

d) three different types of sport that are not played with a racket or a bat
€) five Zambian towns that start with a K

2 Speak to two classmates and list the months in which the three of you
celebrate your birthdays.
‘We can count all the elements in a finite set, but not all the elements in an
infinite set. Look at your set of prime numbers in question 1b). The set of
even prime numbers and the set of uneven prime numbers are both subsets

f the set of prime numbers. Are the following subsets finite or infinite?
plain each answer.

even prime numbers

) ‘uneven prime numbers £ ‘
| \‘“
T
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Set operations

Introduction

‘We often group objects to help us manage different aspects of our lives. For

example, we stack plates in a cupboard, pack books on a shelf, hang shirts on

coathangers in a cupboard and keep money in a wallet. For example, you would

not pack your shoes on a shelf with the breakfast bowls or put your money in the

grocery cupboard. These groups are like sets.

There are four ways to represent a set:

List the elements in a set

Example: N={1, 2, 3,4,5,6,7,8,9]

Describe the elements in a set

Example: N = [the set of natural numbers (IN)
smaller than 10}

Use set builder notation

Examples: A = [x: x is a whole number

between 1 and 9}
N=(x:1<x<9,xEN)
Represent the set in diagrams:
» Venn diagram

3

» number line

1 2 3 4 5 6 7 8 9

|
I

Set notation

The diagram explains the notation we use to write sets.

|Sets are written inside curly b'ai'fet]il

Capital letters are| =
used to name sets. | [A i {?r b: G X, Y, Z}
! 'Lower case letters are used’ dommas seper;te !
| for the elements in a set. elements in a set.e

TAn ellipsis shows that some elements have not been listed.!

Topic 1 Sets

-~ Carry out od
Operations on sets uﬂ
two or more sets. |
Operations on sets|
summarised in the 124

Term and symbol
element (€)

| not element (&)

subset (©)

!
not a subset (¢)

empty set (& or {})
|

number of elements
in a set ()
equal sets (=)

equivalent sets (=)

pot equal sets (=)

universal (U) set (%)
tirety)

ection (M)

hion (U)

mplement (A)




Carry out operations on sets

Operations on sets include finding the union, intersection and complement of

two or more sets.

Toric 1

Operations on sets, and terms and symbols we use when working with sets are
summarised in the table.

element (€)

De ptio

An element belongs to a set.

e
dog € {mammals}
a€E{a, b, c]

not element (&)

An element does not belong
to a set

chicken & {mammals}
ag{b,cd *

subset (C)

Set A is a subset of set B if
each element of A is also an
element of B,

Each set is a subset of itself.

{men} C {humans}
{a,b}C{a, b, c,d}
ACA

not a subset (¢)

Set A is not a subset of set B
if at least one element in A is
not an element of B.

birds ¢ {mammals}
p.q, 1} ¢ {a, b, ¢, d}
a, b, e} ¢ {a, b, c, d}

empty set (@ or { })

A set is an empty set if it
contains no elements.

{chickens with teeth} = { }
[coastal towns in Zambia} = @

number of elements
in a set (n)

The total number of elements
in a set

fA={p, q,rs}
then n(A) = 4

equal sets (=)

Sets A and B are equal if all
elements of A are also
elements of B. (The order of
elements does not matter.)

A=BandB=A
{5,8,1}={3,1,5}

| equivalent sets (=)

Two sets are equivalent if
they contain the same
number of elements.

If A={a, b, c, d} and
B={1,2,3, 4},
thenA =B

'not equal sets ()

Two sets are not equal if one
set contains an element the
other set does not contain.

{a,b,c}={a b, c,d}

This set contains all the
elements in a certain context.

E={a e i,o0,u}

£ is the universal set of vowels
in English.
So,aEEandb@E.

The intersection between two
sets gives the elements that
are members of both sets.

{a, b, ¢} N {b, d} = (b}
{1,2,3}Nn{1,0,1,2}={1,2}

A union of two sets contains
all the elements (members) of
both sets.

{a,b,c} U{b, d} = {a, b, c,d}
{1,2,3}n{-1,0,1,2}
={1,0,1,23}

The complement of a set

contains all the elements of

its universal set that are not
of set A.

If all the numbers in a
univefsal set = {1, 2, 3, 4, 5, 6}
and A = {1, 2, 3}, then
A'={4,5,6)

Sub-topic 1 Set operations




Revise your knowledge of sets as you work through Activity 1. Refer to the table Worked examp
on page 3 if necessary.

Activity 1

1 Describe each set in words.
a), A=42,3,5,7,11,13,17)
b) M = {80, 800, 8 000, 80 000}
¢ A=(j,a,nuary}
Represent even numbers between 100 and 150 in set builder notation.
List the elements of each set.
a) B={0<x < 30, x € prime numbers)]
b) List the set D = {x: x=13p, wherep=1,2,3,4, ..}
Use set builder notation to describe the following set.
P=(3,4,5,6,7 8}
Suggest a universal set for each set.
A = {girls in your class}
B=1{4,9, 16, 25}
C = {Lusaka, Ndola, Livingstone, Chinsali}
D = {all children in Zambia}
Find the number (n) of elements in each set.
a) {1,2,3,4,56,7) b) {letters of the alphabet}
©) {x: 90 <x < 100; x is a prime number}
d) {months of the year beginning with the letter P}
Which statements are true and which are false if B = [x: x> 1}?
a) 1€B b) n(B)=1 ©) 1000¢B d) 0B
Which sets are equal and which sets are equivalent?
A={a,b,cd, e B=(1,2,3,4,5)
D=1b,eacd} E = {letters of the alphabet}
List any three elements that have not been listed in each set.
a) A={(1,2,3,..10} b) A={a,b,c ...}

Numerical problems involving sets

In this section, you will revise the operations on sets: union, intersection and
complement. You will then look at using Venn diagrams and identifying the
number of elements in a set.

Union, intersection and complement of sets

A union of two or more sets contains all the elements (members) of the sets. The
intersection between two sets gives the elements that are members of both sets. All
the elements that are not elements of set A are the complement (A") of set A. To find
A, you must remove all elements in A from all elements in the universal set.

4 Topic 1 Sets




he table Worked example 1 z

1 Give the union (U) of the sets.
a) A= (10, 20, 30, 40} and B = {5, 15, 25, 35, 45}
b) A={a,b,c},B=(x,y,2z}and C={1, 2}
©) A={x:xEN, xis a prime number smaller than 20} and B= (1, 2, 3, 4, 5, 6}
d) A= {multiples of 3 larger than 1 and smaller than 20}, B = {multiples of 4
larger than 1 and smaller than 20} and C = {multiples of 10 larger than 1
and smaller than 20}

on. €) T T T T T T T T T U7 e e
Ao t 2 & B 4 2 = Cit, 2 ;8- 4, 5
2 Three friends who share accommodation go to 3

a market. Kasuba wants to buy eggs, Mumbi
wants to buy milk and eggs, Alinani wants to
buy bread and milk. What should the three
friends buy to ensure that everyone is happy
with their purchases? Explain.

3 Give the intersection (N) of the sets.

a) A=(0,1,2,3,5, 6}and B={-3,-2,-1,0, 1,2}

b) A={0,1,2,3,5),B=[-3,-2,-1,0,1)

andC=1{0,1,2,3,4,5)

A = {multiples of 3 larger than 1 and smaller than 40},

B = {multiples of 4 larger than 1 and smaller than 40}

C = [multiples of 8 larger than 1 and smaller than 40}

a) Give AN B.

b) Find BN C.

©) Give ANBNC.

Give the complement of set AifE=10, 1, 2,3, 5, 6} and A= {0, 1, 2}.

6 Look at the Venn diagram.

a) Give the complement of each set (C, G and P).

b) List (GNP).

-

-

-G

S
@

ers

a) AUB= (5, 10, 15, 20, 25, 30, 35, 40, 45}
b) AUBUC={a,b,c,Xx,¥,21,2)

€ A={2,3,5711,13,17,19)and B= (1,2, 3, 4, 5, 6)
AUB=(1,2,3,4,5,6,7, 11, 13,17, 19}

B A=(3,6,9, 12, 15,18}, B=(4,8, 12, 16} and C = {10)
AUBUC=(3,4,6,8,9, 10,12, 15, 16, 18} =
) A=(0,1,2,3),B=(3,-2,-1)and C=(1, 2,3,4,5)
AUBUC={-3,-2,-1,0,1,2,3,4,5) i

Sub-topic 1 Set operations



Worked example 1 (continued)

2 Kasuba = {eggs), Mumbi = {milk, eggs} and Alinani = {bread, milk} A Venn diagram shows®
They should buy eggs, milk and bread so that they will all have the items of sets. We can use Vensl
they wanted. If the universal set has l

3a) ANB={0, 1,2} diagram so that you cam
b) ANBNC={0,1) 3

=13, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39},

= {4, 8, 12, 16, 20, 24, 28, 32, 36} and C = {8, 16, 24, 32} iversal set and three §
a) ANB=(12, 24
b) BN C={16, 24, 32} ‘ A=1{2 4,68}

= {24} =1{1,2,3,5,6,7)

=1{3, 5}

=12,3,5,7)and P=(2,3,6,8) umber of elem

a) C E - C {3 7,8} ‘We write the number of
G'=E-G=16,8,9} #(A) = 5. There are five @
PP=E-P={5,709) add the number of elems

b) (GNP)'=E-(GNP) union of the sets. The &
={2,3,5,6,7,8,9-(2,3]
=1{5,6,7,8,9) Worked example 2

Venn diagrams

1 In a class of 25

both Chemistry

2 A group of girls
like cola (C), 7

1 If E = {whole numbers from 1 to 15}, A = {even numbers between 1 and 15}, In a group of 10 3
= {multiples of 3 between 1 and 15} and C = {6, 7, 9, 10}, list the sets A and every day, How

B and list the elements in each solution. piordl o thely

a) ANB b) ANC PAnswers

o BNC d) ANBNC

Represent sets A, B and C from question 1 on a Venn diagram.

If A= (x: 9 < x < 15, x is a whole number} and B = {6, 8, 10, 12}, find the

following.

a) ANB b) AUB

Refer to the Venn diagram. List the elements in each solution.

a) P E

b Q

o R

d) PUQ

€& QNR

) PUQ'

Remember to refer to the table on page 3 when answering the questions in the
activity that follows.

Number of learne
Number of lears

w N

'S

Topic 1 Sets



Venn diagrams

A Venn diagram shows all the possible logical relations between finite collections
of sets. We can use Venn diagrams to solve problems and explain solutions clearly.
If the universal set has not been defined clearly, it often helps to draw a Venn
diagram so that you can see what which elements are included in the universal
set.

For example, the Venn diagram shows the 3
universal set and three sets:
E={1,23,4,5,6,78,9, 10}

Number of elements in sets

‘We write the number of elements in a set as n(A). If A = {a, b, ¢, d, e}, then
n(A) = 5. There are five elements in set A. When sets intersect, you cannot just
add the number of elements in both sets to find the number of elements in a
union of the sets. The following example illustrates this.

Worked example 2

1 In a class of 25 learners, 14 study Chemistry, 15 study Physics and 4 study
both Chemistry and Physics. Illustrate this information on a Venn diagram.

2 A group of girls were asked about their favourite drink. Six girls said they
like cola (C), 7 like apple juice (A) and 3 liked both cola and apple juice.
Find the number of girls who took part in the survey.

3 In a group of 10 learners, 4 walk to school and 3 go to school by bicycle
every day. How many learners walk to school on some days and go by
bicycle on the other days? Use a Venn di to the si 1

Answers

1 Number of learners who study Chemistry: 14
Number of learners who study Physics: 15
Number of learners who study both Chemistry and Physics: 4
The number of learners who study Chemistry includes those who study
both Chemistry and Physics. Therefore, 10 learners study Chemistry only
(14 - 4 = 10) and 11 learners study Physics only (15 -4 =11).

The Venn diagram represent the number of 1 £
who study Chemistry and Physics. L5
Note: Unlike the above Venn diagrams, the one on the
right shows the number of learners who take Chemistry”
and Physics and not the actual elements in a set. *

Sub-topic 1 Set operations




Worked example 2 (continued)

2 Draw two circles — one for cola and one for apple juice.
The number of girls who like both drinks is shown in =
the first diagram. The six girls who like cola include
the three who like both types of drink. Therefore, three

girls like cola only (6 — 3 = 3). The seven girls who like Elc A
apple juice include those who like both drinks.
Therefore, four girls like only apple juice (7 -3 = 4).

The second diagram shows how many girls took part in
the survey: 3 +3 + 4 = 10.

W represents walk and B going to school by bicycle. Let x represent the
number of learners who sometimes walk and at other times go to school

Shading Venn d

e can use shading

w

by bicycle.
WB
- Describe the shaded &
4+3+x=10 - in Worked example 3
x=10-7 1

=3
Three learners sometimes walk to school and at other times go by bicycle.

Activity 3

1 In a class of 30 learners, 17 play football, 15 learners play volleyball,
12 learners play rugby, 9 learners play volleyball only and 3 learners play
rugby only. All learners play at least one of the three sports.
Use a Venn diagram to find the number of learners who play only volleyball

and rugby.
2 At a shop 40 people were asked which soap(s) they prefer — Clean, Great Practical activity
Or Beriects Choose three of the &

Their responses show:
9 prefer Clean only
7 prefer Great only and 8 prefer Perfect only

choice later).
1 Pick the four chas
important for a g

7 prefer both Clean and Great Tllustrate your gm
5 prefer both Great and Perfect 2 Which three chag
8 prefer Clean and Perfect. chose?

If all those interviewed prefer at least one of the three types of soap, find the
number of people who prefer:

a) all three types of soap pe

b) only two types of soap.

Characteristics: sens{
friendly, good listenin
practical, good drives
Careers: taxi driver, §
accountant, police off
s

Topic 1 Sets



Toric 1

Shading Venn diagrams
We can use shading to show where elements are situated on a Venn diagram.
Worked example 3
Use symbols to describe the shaded area in each diagram.
1 == 2 A B

1A 2 ANB

Describe the shaded area in each diagram in the same way such areas are described

in Worked example 3.

1A

by bicycle.

3 [A B

)

Gl

Ry,

n, Great “ractical activity

gmers play

aly volleyball

0ose three of the careers listed below that interest you (you may change your

ice later).

Pick the four characteristics from the list below that you think are most

important for a person who wants to be successful in each career you chose.
Hlustrate your group’s decision on a Venn diagram.

Which three characteristics listed are not important for each career you

chose?

eristics: sense of humour, good mathematical skills, hardworking, honest,

good li ing skills, good p ion skills, irgt_elligent, problem-solver,

, good driver, good at working with people

taxi driver, dress maker, teacher, personal assistant (PA), cupboard maker,
t, police officer, lawyer

Sub-topic 1 Set operations




Apply higher operations on sets
In the next activity, you have use everything you have learnt in this topic about
operations on sets (including union, intersection and complement) to answer the

questions. Summary

Activity 5 C i
Dperations on s

1 Of 35 learners, 16 were tested for HIV and AIDS, 10 were tested for s

tuberculosis (TB) and 7 were tested for both HIV and AIDS and TB. How many A gion of two or =
learners were not tested for either infection? e intersection gy
There are 197 delegates at an International Trade Fair; 85 delegates speak poth sets.

Icibemba, 74 speak Cinyanja and 15 speak both Icibemba and Cinyanja. fl the el:emems thal
a) How many delegates speak Icibemba but not Cinyanja? To find A', remove 3
b) How many delegates speak Cinyanja but not Icibemba?

A survey of 150 people revealed that 121 people watch the early evening TV
news broadcast, 64 watched the noon news broadcast and 47 watched both
news broadcasts. How many did not watch either news broadcast?

A survey of 120 college students produced these results: @
e

N

evision exen

1 The Venn diagram|
Find each numbes|
elements in the se8

w

'S

40 students read a business journal, 48 read a local

paper, 70 read the campus paper, 25 read a business a) n(4)
journal and a local paper, 28 read a local paper and the 9 n(C)
e) n(ANnC)

campus journal, 21 read the campus journal and a

business journal and 18 read all three papers.

a) How many students do not read any of the papers?

b) How many students read a business journal and local paper, but not the
campus paper?

g) n(BNC)
IfA={ab,cd e}
are false? Explain. |
a) A=B

5 Of 20 students who ate at a restaurant, 14 ordered salad, 10 ordered cake and ©) A=B
4 ordered both cake and salad. How many students did not order either cake e)_ ANB={a e
orsalad? 3 List the membersg
6 Ata school, 100 learners were asked which sport they play. The results showed Venn diagram.
that 50 play football, 48 play basketball, 54 play tennis, 24 play football and a) A
basketball, 22 play basketball and tennis, 25 play football and tennis and 14 o Aln B
play all three sports. e A y
a) How many learners play tennis only? 2 (A 'U 5
b) How many learners play football and tennis, but not basketball? # Describe the shads
¢) How many learners do not play football, basketball or tennis? @ [A
7 Ata school, 600 learners were asked to choose their favourite colour(s) — red
or blue. The results showed that 420 chose red, 352 chose blue and 20 did not
choose red or blue.
a) How many learners chose both colours?
b) How many learners chose red, but not blue?
8 Of 300 people who were tested for HIV and AIDS, 282 tested negative and the

rest tested positive. Use a formula to find how many people tested positive for
HIV and AIDS.

10
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B. How many

 but not the

ered cake and
er cither cake

e results showed
2y football and
L tennis and 14

olour(s) - red
and 20 did not

tive and the
d positive for

Operations on sets ‘

* A union of two or more sets contains all the elements (members) of the sets.
* The intersection between two sets gives the elements that are members of l
both sets.

~» All the elements that are not elements of set A are the complement (A") of set A. I

To find A, remove all elements in A from all elements in the universal set. I

Revision exercises
1 The Venn diagram shows sets A, B and C. § A B

Find each number (n) of elements (not all the

elements in the sets). 9

2 n(BNC) h) nANBNC)

2 IfA={a,b,cd,e}and B={a, e i, 0, u), which statements are true and which

are false? Explain.
a) A=B

a) n(A) b) n(B)
©) n(C) d) n(ANB)
e n(ANC) f) n(C)

b) ACB
¢ A=B d) acAanda€B “
e ANB={a, e} f) AUB={a,b,cd,e,io0u]

3 List the members of the following sets on the

Venn diagram. E
a) A b) B

¢ ANB d) AUB

e A f) (ANB)

g) (AUB) h) ANB

4 Describe the shaded area in each diagram using set notation.
a) &) B b) [

Topic 1 Summary, revision and assessment



5 In the Venn diagram, A = {learners who take Art}, B = {learners who take
Biology) and C = {learners who take Chemistry}. Find the number of learners

who take the following subjects or combination of subjects. 1 Find the numbes
and unions.

a) Art = = c,!

b) Biology a) nANBN

©) both Biology and Chemistry o nf(AUB) NG

d)only At AVA o nf(AUC) NE

€) both Art and Biology, but not Chemistry ) 'f[(A LB q

) only two of the three subjects C 2 Which statemn

Answer the questions for sets A and B. a) If A =B, thell

a) Ifn(A) =9, n(B) = 5 and n(A N B) = 3, find n(A U B). b) IfM = {mo

b) If n(A U B) = 20, n(A) = 12 and n(B) = 10, find n(A N B). B Out of 100 le

© n(A U B) =40, n(ANB) =S8, n(B) = 24, find n(A). * 49 mixed

Make four copies of each diagram and use shading to show the following * 16 mixed

regions. * 18 both mixed

a) ANB 23 both mixed

b) (AUB) All learners dld:

o B a) Use x for they

d) (ANBy copy of the

necessary,

A b) Give the f

* the nui
cola only.

* the nui
juice and

¢ the nui

Diagram 1 Diagram 2

Draw a Venn diagram to show the following sets:

A = [multiples of 3 larger than 1 and smaller than 30}

B = (prime numbers larger than 4 and smaller than 30)

C = [multiples of 5 larger than 29 and smaller than 50}
FindANBNC.

Illustrate the following sets on a Venn diagram:

A = [multiples of 4 that are also multiples of 6 between 0 and 50}
B = {multiples of 12 between 0 and 50}

Explain why the statement below is true.

A=B




s who take Assessment exercises

er of learners

1 Find the number of elements (n) in the intersections

and unions.

a) nANBNC) b) n(AUB)

o nf(AUB)NC] d) nf(ANB)UC]

e nf(AUC) NB] f) n[(AUB)' NC]

2 n(AUBU Q)]

Which statements are true and which are false?

a) If A = B, then set A is a subset of B.

b) If M = {months of the year} and L = {January, June, July}, then M C L.

Out of 100 learners at a party the following number chose each type of drink:

* 49 mixed fruit juice (F), 56 cola (C), 49 apple juice (A)

* 16 mixed fruit juice only, 20 cola only, 18 apple juice only

* 18 both mixed fruit juice and apple juice, 21 both cola and apple juice,
23 both mixed fruit juice and cola

All learners drank at least one drink.

a) Use x for the number of learners who drank all three types of drink. Make a
copy of the Venn diagram and complete it. Where

necessary, express your answers in terms of x. 5 C
b) Give the following in terms of x:
* the number of learners who drank apple juice and
cola only
* the number of learners who drank mixed fruit A

juice and cola only
* the number of learners who drank mixed fruit juice and apple juice only
~¢) Form an equation in x and solve it to find the number of learners who
drank all three types of drink.
‘The Venn diagram shows sets A, B and C. A B
1If n(A) = 24, find the value of x. Then find the A

b) n(C)
d) n(AUB) c

§) nf(ANB)UC|
er the questions for sets A and B.
n(A) = 30, n(B) = 25, n(A N B) = 3, find n(A U B).
- n(A U B) =28, n(A) =15, n(A N B) = 10, find n(B).
| (A U B) =20, n(A) = 12, n(A N B) =8, find n(B.




6 A group of Zambian students were asked about which neighbouring countries,
Malawi, Zimbabwe and Botswana they had visited. The following information
was obtained:

* 80 had visited Malawi, 70 had visited Botswana, 55 had visited Zimbabwe

* 35 had visited both Malawi and Botswana, 30 had visited both Malawi and
Zimbabwe, 30 had visited both Zimbabwe and Botswana

* 10 had visited all three countries

* 20 had not visited any of the three countries.

Find the number of students who took part in the survey.

Make four copies of each diagram and use shading to show the regions.

a) ANBUC b) (AUB)' 9 (AUBYNC d) ANB'UC Starter activity

A (] A B

Diagram 1 Diagram 2

Sub-topic

Of a group of tourists returning from Zambia, 200 were asked which places d) 11x11x11
they had visited. Of these tourists, 148 had been to Kafue National Park 3 Work with a part
(KNP), 116 had been to Victoria Falls (VF), 96 had been to Mundawanga M), theoretically

82 had been to KNP and VF, 71 had been to ; people from whe
VF and MW, 56 had been to KNP and MW, o have in the follg
and 44 had been to all the three places. a) the fifth gen

a) How many tourists visited only Victoria b) the twelfth g
Falls?
b) How many of the 200 tourists did not
visit Kafue National Park, Victoria Falls
or Mundawanga?
9 Describe each shaded area (a to e).

Q
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Index notation 4

g information

&d Zimbabwe Sub-topic Specific Outcomes

oth Malawi and

p » Apply laws of indices

« Simplify positive, negative and zero indices
* Simplify fractional indices

* Solve equations involving indices

Starter activity

~ In Grade 8, you worked with index notation. Use this activity to check your

knowledge.

1 Write each number as a product of its prime factors.
a) 8 b) 25 o 49

2 Write each product as a power. See the diagram on page 16 to refresh your i
memory about powers. I

a) 2x2x2x2 b) 3x3x3 C) 6x6x6x6%x6 |
which places d) 11x11x11 € S5x5x5x5x5x5 f) 7x7x7x7
nal Park 3 Work with a partner. Look at the diagram below that shows how to estimate
sndawanga (M), theoretically the number of ancestors a person has. (Your ancestors are the
. people from whom you are descended.) How many ancestors could Inonge

e have in the following number of generations?
a) the fifth generation before Inonge
b) the twelfth generation before Inonge

eration
before you | Number

! )
Inonge i
) i
. First |
Mother (M) Father (F) ! (parents) h
i
]
| Second !
M F M F | (grandparents),
=yl e
i
M F M F M F M E “| -t o
| grandparents) |
1 TOr T e e
Inonge has two parents (2), four grandparents (22), eight | (great-great- |
great ) and ... great-great. ; !

15
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pply the laws |

ade 8, you learnt abg
blems, we do certain &
DMAS to remind you &
dtiplication, addition &
lies to working with &

(x) power (2%

The yth power of x, where x is The third power of 2.

the base and y is the index. The base is 2 and the index is 3. of indices |
You can only calculate this power Say: base 2 raised to the power of 3, Findicesid
if you have the values for x and y. or 2 raised to the third power. i

for working with
1: Multiplying pows

Definition —— %a"=axax.. (form|

A power is a short cut for writing the rep fed =axax.. (form

multiplication of a number or a product: power (of a number): the number =amt"

a"™ =a x ax ax ... for m factors, where m > 0. raised to an index °”::P°"9m efore, if the bases

Example:a®=axaxaxaxa Dmme(::w' number).i:n mple: 2° x 2° = (2 x 24

Compare the above with repeated addition multiplied by itself =2x2x2x24
| ma=a+a+a-+.. for mterms. base: the number that is raised to =28

Ex des: an index =25+3

QIupics: indices: plural of index
e 20=2x2x2x2 2: Dividing a powes
e 42-4x4 Raising to the second power is called squaring (4% is 4 squared). -

* 43=4x4x4 Raising to the third power is called as cubing (4* is 4 cubed). L

Eaxax.. (forui
=gn-" |
gefore, if the bases ase
1 Write the following as powers. iple: 25 + 23 = 21
a) 5x5 b) 5x5x5x5 O axaxaxaxa éxzd
d) 2x2x2 e 12x12x12 f) 3x3xbxbxbxb e |
2 Give the index (exponent) of each power. - ZxZu
a) & b) a® o 1 |
) 9° o 22 £ 4 =2
3 Give the base of each power.
a) a* b) b o 3%
d) 15* e » f) 9° |
4 Write each expression in expanded form. (@ = (@) x (&

Examples: 2°=2x2x2and3x2=2+2+2

a) a* b) & ©))0> s =a°
d) 10* €) 3(ab) f) 3x+)° =a?*3
g) 5°x 22 h) 4% i) (2%° fore, when a power

16
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Apply the laws of indices

In Grade 8, you learnt about the laws of indices. Remember, when simplifying
problems, we do certain operations before others. You can use the acronym
BODMAS to remind you of the order of operations: brackets, of, division,
multiplication, addition and subtraction. The same order of operations also
applies to working with indices.
There are additional rules (laws) for working with indices that are derived

(worked out) from the definition. In this section, you will use these laws to solve
- problems.

Laws of indices

e laws of indices are derived from the definition of a power and they give short
ts for working with indices where the indices are positive, natural numbers.
aw 1: Multiplying powers that have the same base
i" x a" = a x a x ... (for m factors) x a x a x ... (for n factors)
=axax ... (for m + n factors)
—gntn
therefore, if the bases are the same, add the indices.
xample: 25 x 23 = (2x2x2x2x2) x (2x2x2)
=2x2x2x2%x2%x2x%x2x%x2

2: Dividing a power by another power that has the same base
L gn= a7 _ axax...(for m factors)
E & = axax...(for nfactors)
=a x ax ... (for m—n factors)
—am-n
erefore, if the bases are the same, subtract the indices.

3 S
gmple: 2° + 2% = ;—;

2x2x2x2
2x

x

(@™ x (@™) ... (for n factors)
ple: (a%)* = (@) x (@) x (@)
=(axa)x(axa)x(axa)

o
e, when a power is raised to an index, multiply the indices.

Sub-topic 1 Indices




Law 4: Raising a product of factors to an index
(@xb)"=a" xb"
Example:
15%=(3x 5)°
=@Bx5)x(3x5)x(3x5) (Apply the commutative property.)
=3x3x3x5x5x5
=33x 53
Therefore, when raising a product of factors to an index, the result is the same as
raising each factor separately to the index.

Worked example 1

Use the laws of indices above to simplify the following.

1 54 x 2a* 2 &5
3 (%)’ 4 (3x?
Answers
1 5a° x 2a* = 10a°*4 = 10a'°
1 Simplify.
a) 2x22 b) 25x 25 o) 3?x2?
d) 5a% x 24° e @ *xagt! f) 692 x 627
g) SHE i s 2w h) 2% x2¥-2x 4 i) 2x3b* x -2
2 Simplify.
a) m* +m* © () +xy
d) m®+ (m? x m®) f) a**S1ag5t2
3 Simplify each expression.
a) (m’)? b) (@) 9 @
d) ()’ ) (m’) f) 16*
4 Simplify.
a) (40° b) (2+1x 3% o (ab)*
d) (w)? = vw? @ (9a%? f) @r)?
5 Write each of the following in index form as a product of prime factors.
a) 10* b) 21* o 49*
d) 251 e) 81° f) 35° e

6 Write with a single exponent (index): (((10%%)*°*

18
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Simplify expressions with positive, negative and
zero indices

The definition of indices on page 16 applies when the index is a positive number.
The second law for indices, dividing a power by a power that has the same base,

- applies when m > n, in other words, when the index of the numerator is greater
than the index of the denominator and both have the same base.

‘What happens in the following cases?

m = n, when the index is 0

* m <n, when the index is negative

& property.)

is the same as

We will use the second law to investigate an index that is O and an index that is
legative.

emember, when you divide a power by another power that has the same base,
btract the index of the denominator from the index of the numerator, where
indices are positive whole numbers and m > n: @” + @" = @™ ",

w do we apply the law when m = n and m < n?

hen m = n, we get z—,': =1 (according to the property of numbers).

pplying the second law, ;’T’: sgtTm=at

fit these two answers mean the same thing.

therefore, a° = 1, which means that any value raised to the power of 0 equals 1.

‘When m < n, we get that m - n <0, for example:
3

g axaxai  _ 3 ] s =
& = axaxaxaxa —axa - & (according to the definition)

and applying the second law we get:

i a2
P P New word
These answers means the same thing, therefore,

the number by which

a2=1 a number is multiplied to give a
a product of 1 (example: 3 x 1 = 1)

So, a number raised to a negative power is the

reciprocal of the number raised to its positive equivalent.

Multiplicative inverse

The reciprocal of a number is the number’s multiplicative inverse.

For example, % is the multiplicative inverse of 2.

The product of a number and its multiplicative inverse is 1.

For example: 2 x 1% = 1. (1 is the multiplicative unit.)

So, we can write 3 =

The multiplicative inverse of x is x'; so that x x x ' =x0= 1.

me factors.

as 2L,

Sub-topic 1 Indices




Worked example 2

1 Simplify a* + a”.
2 Rewrite each number as an expression with a positive index.
a) al b) 52 Q)3 d) 25!

Answers

1 Simplify.
a) v O piept
d) 1:)° : f) ab* + a(b)™
2 Simplify each expression.
a) 3°x 32 b) 40°x 2% ©) 3?x3°x32
d) 10°x 10 + 10 € 10°x 10 x 107 f) 120+ 127
3 Rewrite each expression with a positive index. (Example: b~ = ;l})
a) a? b) 23

Fractions with negative indices
We know that a™ = ‘#; for example, 27 = 2% = é o
Let's investigate the meaning of a%, :

If we apply the second law of indices and the fact that a” = 1, we can write:

0
a‘*" - :-7;. =0 Cm = gm.
Another way of interpreting this:

i (Division by a fraction is the same as multiplying by its reciprocal.)
a

20 Topic 2 Index notation
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ToPIC 2

Simplify expressions that contain fractional indices
We know what it means when the powers of indices are integers (when they are
positive or negative numbers and when an index is 0).
We need to find what it means when an index is a fraction. In other words, what
is the meaning of the following powers: a2, a* or a1?
According to the third law of indices, when we raise a power to a power:

(ag)‘i =af.
To get af on the left side of the equation, we need to take the gth root on both
sides of the equation:

af = Ya?

i all these applications, the base (in this case a) is limited to positive values, a > 0.

Vorked example 3

52 1,
> iplify the following without using a calculator. Answers must have positive
B 2 0 a 73
18 2 8% g 4 5
4
2 L2
or 8= (2
32
=2
2 =22
=4
3 3%41
— 4'
- 1+1
=
=2
=2
=1
feciprocal.)

= 4/3(10241‘2—1!—6
=@%i e
=31
L
3
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i own base
Activity 4 ,
1 Write the followi ith iveindi n the base is the um
rite the following as powers with positive indices. B .- cquation.
a) Ya b) v32 9 Vo b
@ 2 9 V4 f 2%; therefore x5
2 Rewrite each expression with positive indices. uld use the followd
a) 2—],: b) -2 ) (%)‘2 ppropriate power.

-2
@ 3 o 1257 £ 72
3 Simplify and leave your answers with positive indices.
- n 1 1
@) 2160 b) @1 +37)2 o (16t + 3271

7y 2" x8"2 502 x 5.x 204*
d) T ome € W 0 =0t

XZKX‘

S xe 2]
gy = ) <3¢ e L

Solve equations involving indices

There are two types of equation that include indices:
* equations with an unknown index, such as 3* = 81
* equations with an unknown base, such as x° = 32.

Unknown index (or exponent)

When the index is the unknown value, solve the equation by writing both sides
as a power of the same base. (Make the base on both sides of the equality sign
the same.)

3*=81

3% = 3% therefore x = 4

Worked example 5

Solve for x in each case.
1 2**1-64 2 551=125

blve the following &
Answers 2*=8
12*1-64 Write 64 as a product of its prime factors in index form. 3)(5*)=75
25%l o0 Left side equals right side, bases are the same, so indices 9)39-1=0
x+1=6 are the same. blve the following €
xX=5 832
2 5*-1=125 A
SE=l 89 Sx+1)* =10

o ‘ SO |

22 Topic 2 Index notation




Topic 2

Unknown base

When the base is the unknown value, try to make the index the same on both

< sides of the equation.

> x*=32

; x° = 25; therefore x = 2

You could use the following technique to raise the side with the unknown base to

J an appropriate power.
Example:
¥=32
1 1 5l
5 @%)° = (32)‘S (x: *5 = x)
1 1 1
s 30%) x=(25° @it =g
=5, 20t =2

T 0
=y Worked example 6

Solve f?' X

15x =45 2 6x7-162=0 3 (G0 x Ji=81
Answers
1 5xi=45 2 6x3-162=0 3 (3x)x‘/1}=8]
xt=9 6xi=162 G(e%) = 3
weiting both sides (=92 ¥3_07 ;,,z e z
B equality sign x=81 (x.g)% =27_§ whi=@y!
x=@3%7 x=3
X =82 =9
1
X=g

1 Solve the following equations for x.

a) 2*=8 b) 9¥=27 c) 2%+6= 16
index form. d) B)5*H=75 o211 f) 3= o
£, so indices 8 ©E)-1=0 h) ¥81=27 i) @)Y =100
4 2 Solve the following equations for x.
) a) 8ri=2 b= o xi=@6%) @)
d) 5(x+ 1) =10 o +nt=2 £)-20(3) = 16

3 Solve forx:<%)’z_9=4"3

Sub-topic 1 Indices 23




Activity 6 (continue

3 In an election a poi
received 57 votes. H
voted for him?

Solve problems that involve applying rules of indices

We use exponential equations to solve exponential growth problems. (The growth
of a population is an example of an exponential growth problem.) Exponential
growth is described as growth that becomes increasingly faster. For example, a
rabbit population that breed unhindered will grow from two rabbits to 2" rabbits
within n generations, if each pair of rabbits has only one pair of rabbits as
offspring.

New word

unhindered: without being
stopped

A planet has a diam®
an index.

‘The volume of a cu§

S o _ S-u

Use your knowledge of indices and solving equations to do the following activity.

1 The number of ancestors, y in the nth generation before you is given by y = 2".
Write down how many ancestors you have in each generation before you.
a) the seventh generation
b) the tenth generation
2 A boy worked out how many ancestors he had in certain generations before
him. Calculate the generation in which he had the following number of
ancestors.
a) 4 096 ancestors
b) 16 384 ancestors =

ber of cells in &

Write down the s
| How many cells|
‘Which generatisl
‘Which generatisy

24
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ices Activity 6 (continued)

The growth 3 In an election a politician

pnential received 57 votes. How many people
nple, a voted for him?

D 2" rabbits
as

4 A planet has a diameter of 9* km. Give the diameter as a number without
an index.

The volume of a cube is given by V = s*, where s is the side

length of the cube. s -
‘@) Calculate the volume of a cube with a side length of 5 cm.

b) Calculate the side length of a cube with a volume of 343 cm®.

A certain bacterium grows by making three cells from every one cell. The
‘number of cells in a generation is given by y = 3.

Bacteria

tite down the number of cells in the 9th generation.

‘How many cells will there be in the 11th generation? .

ich generation gave 531 441 cells? &

ich generation gives (3%)(3°) cells? How many cells are there?

25
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TOPIC
2 Summary, revision and assessment

ision exercig

- Rewrite each expressig
a) 4a!
Use the laws of indu:d

por )
)7 + () (o

Summary

* Definition: @" = a x a x a x ... for n factors, where n is a positive whole number.
« The laws of indices apply for positive whole numbers, m and n.

Laws of indices

Description Examples

1 | a"xa" | When multiplying indices that have 2 x24=23+4-27_128
=qnt" the same base, add the indices. Pxa=a*?=a

2 | When dividing with indices that . _g8-2_31_3 |
i e have the same base, subtract the i i | ‘a) 32
=a index of the denominator from the | o a,: =t 3= 64
index of the numerator. rite the following iff
3 | (@ When raising a power to an index, 33)? (3§(33) iz
=a”*" | multiply the indices. o

Also called double indices. = 729

=729

IS

(ax b™ When raising a product to a power, | (2 x 7)" =2" x 7"

=a" x b" | the factors of the productcanbe | z50

raised to the power separately. (:_, )m _a
a &

* The meaning of " where the index is 0; a negative number or a fraction:

(This can also be seen as the multiplicative inverse.)

(These are fractions with negative indices.)

Solving equations that involve indices

In an equation, the left side equals the right side (=).

* In equations where the index is the unknown, make the bases on both sides the
same and compare the indices on the right with those on the left.

« In equations where the unknown is in a base, make the indices on both sides
the same and compare the base on the right with the base on the left, or raise

the unknown power to the power that will make the index 1 and then do the B 223 |
same on the other side. o x3%+2=135 <3
* You can use roots to solve many equations with fractional indices. ~landy=2, call
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ole number.

7 both sides

Revision exercises

a) 4a™!

1 Rewrite each expression with a positive index.

b 5

o b3
2 Use the laws of indices to simplify each expression.

a) (! b) (a%b)? 9yt
d) Y=yt e axat+a f) 5+PxpP
= 12a%* o 5a%x 3a%°
8 )7+ ()< )? by B i
E3 Writg the following in the form Ya", where m and n are positive integers.
a) 32 b) 5 9 8
d) 64 e 2% f) 371

4 Write the following in the form a” where y is a whole number or a fraction.

a) Y2 b ¥a* o ¥

a ¥@ 9 - 0 7= ‘
5 Simplify.

a) ¥8 b) ¥27 o °

d) ¥6d o {28 f) Ja* + Y@
6 Solve the following equations.

a) =2 b) 3% =34 Q) 2+1=22

d) 333 o 5=1 f) 3+2=27

Assessment exercises

3 Solve the following equations.

a) 2% =64

1 Simplify. o
2 2ab , 3ab 159° 8«
)3z B2 9 o x5
12ab 3 2% x 38° 45x-‘;x9x33yf
Gl = D 8157« 105%y
2 Simplify.
a) ¥° b) 272 o 1,000
iBoth sides the d) 216 o B2 f) V3

I

I

I

) I

b) 3*= T I

1
Qs =t d) 5%= 1L ‘
€ 5x3%+2=135x3%+1 £) 5*x 6=150 I
4 If x=-1 and y = 2, calculate the value of: (4)%)? - 18(3)% - y*.

Topic 2 Summary, revision and assessment
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algebraic expres
* Expand and simplify expressions. jerators (such as add
* Factorise algebraic expressions. variable (such a8/
* Simplify algebraic fractions.
mples of algebraig

2b+

Starter activity 7b 1S =

1 Simplify each problem as far as possible. %

a) 2 tennis balls + 1 football ball + 5 footballs + 3 tennis balls

b) 7 football balls + 6 tennis balls — 4 football balls ifvi

<) 9p+12p-3p+ 14p ’ phfylng |

d) 2a+3a+4p-2p implify an exprest

€) 6m +2n—4m—3n+8m essions because #

f) 25+13a-11a-10 + 3a* fession after it has
2 Explain to a partner how you simplified the p in question 1. mple: 4a + 2ab +4

e starter activity sl

'can simplify an &
fains like terms (8
bove example). ¥
lify an expressiog
fains unlike terms
essions 2a + 3b &4
2 apples).
E usually group §
we simplify any

Sub-topic Specific Outcomes
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orked example
Simplify each &
) Sx+8x
©) 4x+3y
2 Mary and Zisa »
and crayons.
7 crayons. Zisa
How many p

buy altogether
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Basic processes

Introduction

Algebra is the part of mathematics in which letters are used to represent numbers
and quantities.

An algebraic expression is a mathematical phrase that can contain numbers,
operators (such as addition, subtraction, multiplication and division) and at least
one variable (such as a, b, x and y).

Examples of algebraic expressions:
3a 2b+12 New word

a-7b 15 x 12x variable: symbol for a number or
X+2 471: for a few different numbers

Simplifying expressions

To simplify an expression means to make it as simple as possible. We simplify
expressions because it is easier to substitute numbers for variables into an
expression after it has been simplified.

Example: 4a + 2ab + 4ab - 2a - 2ab + ab can be simplified to 2a + Sab

The starter activity shows that

you can simplify an expression that

contains like terms (such as ab in

the above example). You cannot

simplify an expression that only

contains unlike terms (such as the g

expressions 2a + 3b or 3 bananas You cannot simplify 3 bananas and 2 apples!
and 2 apples). New words
We usually group like terms

when we simplify an expression. like terms: the same variables (letters)
unlike terms: different variables

Worked example 1

1 Simplify each expression as far as possible.
a) Sx+8x b) 3m-2m
©) 4x+3y d) Sa+3b-2a+4b
2 Mary and Zisa went to a shop to buy pens
and crayons. Mary bought 5 pens and
7 crayons. Zisa bought 8 pens and 9 crayons.
How many pens and crayons did they : -
buy altogether? Mary bought 5 pens and 7 crayons.

Sub-topic 1 Basic processes 29




Worked example 1 (continued) Norked example

Answers Expand each ex;
a) x(y+2)

1 a) Sx+8x=13x ‘

b) 3m-2m=m ©) 2(2y-5x) +

© (x-2
2 Nzala and Luku
classroom. These

©) You cannot add 4x and 3y because they are unlike terms.
d) (5a-2a)+ (3b+4b)=3a+7b

2 I},:; P :prfs;x:t pens, and ¢ represent crayons. B one contal
szarys l: % kind on each tn
P made 11 trips, f
= a) the number
= (g; 1 811’6): (7¢ +9¢) 'b) the total n:
} The two girls bought 13 pens and 16 crayons in total. swers

Multiply the tes
a) x(y+2)
=Xy +XZ

b) xy(x-)?)

I Activity 1

| 1 Simplify each expression.

I | a) 3p+2q+5p b) 2x+5x+3y+4y = xp(x) — 2
| ¢ 3j-8r-3j d) I-k+4l-5k =y xp

| €) 7m—-3n-5m+6n f) 7d - 6e + 12¢ - 10d ©) 2(2y-5%) +

| g) 4b+1la-4a-11b h) 3pq + 2pq - Spq =4y-10x+
i) xy+4xy+3xz i) 2mn + 4jk — 4mn =(dy+3y)
2 Sombo bought 4 oranges from the fruit =7y-13x

market, and Monde bought 3 oranges
and § bananas. Sombo gave her

Multiply ead
bracket.

Total number of pens and crayons
I
l
|

‘ brother 2 oranges, Monde gave his (x+1)(x -3
Il sister 1 orange and 2 bananas. Write =x(x-3)+
down an expression for how many =x2-3x + X~
oranges and bananas Sombo and Monde bought =x2-2x-3
Monde have left in total. 3 oranges and 5 bananas. (x=2)?
=(x-2)(x=
=x(x-2)—
Expanding expressions =:§— 2 =3
=X-4x+

When an expression contains brackets, you have to expand the expression before
you can simplify it.
Examples of expressions that contain brackets:

3(a) 2(a +b)

5x(1-4y) (a+b)(c+d)
To expand an expression means to multiply everything in front of a pair of
brackets with everything inside the brackets. When you have expanded an
expression, it will not contain any brackets and it will be easier to simplify it.

Each man ca
~ Nzala carriet
- Lukundo cass
) Total numbe:
8x + 11x + 8§
=19x + 19y
=19(x+y)
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Toric 3

Worked example 2

1 Expand each expression.

a) x(y+2) b) xy(x-)%)
©) 2(2y-5x) +3(y-x) d) (x+1)(x-3)
e (x-2

~

Nzala and Lukundo need to carry boxes of books into a
classroom. There are two types of box: one containing x books
and one containing y books. Each man can carry one box of each
kind on each trip. After Nzala has made 8 trips and Lukundo has
made 11 trips, find the following (in terms of x and y):

a) the number of book each man has taken into the classroom
b) the total number of books that have been taken into the classroom.

ers

Multiply the term outside the brackets by each term inside the brackets.

a) x(y+2)
=XY+XZ o)

b) xy(x -y
=xy/(x) - xp() |
=2y -xp
0 2(2y-5%) +3(y -2
=4y -10x + 3y - 3x
=(4y +3y) + (-10x - 3x) Group like terms.

bracket.
(x+1)(x-3)

=x(x-3)+1(x-3) (ﬁ?)
=x*-3x+x-3

=x*-2x-3

© (x-2)

=(x-2)(x-2)

=x(x-2)-2(x-2)

=x2-2x-2x+4

=x>-4x+4

) Each man carries two boxes on each trip, i.e. x + y books.
Nzala carried: 8x + 8y = 8(x + y) books
Lukundo carried: 11x + 11y = 11(x + y) books
“Total number of books taken into the classroom:
+11x+8y+ 11y
19x + 19y
19(x + )

=7y—-13x I
Multiply each term in the first bracket by each term in the second i
Sub-topic 1 Basic processes



1 Expand each expression. as the product

i a) 2(p+1) b) 3(x-7) o Sjk-1) d) z(3z+4) br example, a + ""j
e) m(9—m) f) 2r(5r+3) g -3a(3-a) h) xy(8 +y) ods we generally
i) pa-g*-3p>) ) 2n(8m - 4n) ading common f;
2 Teza bought a box with 12 pens and 4 pencils. He gave 4 pens and 1 pencil rouping terms
away. On each of the next three days, he again bought a box with 12 pens ding factors of quas
and 4 pencils and gave away 4 pens and 1 pencil from each box. How many ding the differe:

pens and pencils did he keep in total? 1d ing comm

|

‘ en factorising, we Iox
‘ In the next activity, you will need to expand each expression and then simplify it. ession.
I

or is a number £

] ‘, der. For examph
d 1 Expand and simplify. common factor is &
a) 2(k+3)+3(k+2)  b) S(r+s)+(r-s) Q) (m-4)-3(m+3) d the common fag
d) 4y+2)-(y-8) e zz-2)-2z-4) f) ab(a+b)-abla-b) 3 and then look®
|‘ 2 Expand and simplify. algebra, common &
} a) (a+1)@+7) b) (k-2)(k+2) O @Bf+2)(f+1) .
[ d) (2n-3)(5n-3) e) (j - 2k)(5] - 5k) ) (6x-3y)(x-5y) orked example
g) (e-2)(e+1)-e(e+7) h) (3b+5)(3b-5)-2b(7b~3) rise using comn

Factorising algebraic expressions

| Factorising an algebraic expression means finding the factors of the expression.

As you know, when you two or more b the answer is called the
product. The numbers you multiply to find a product are called the factors of the
product.
Examples
In2x3x5=30: rise each expr

¢ 30 is the product of 2, 3 and 5
* 2,3 and 5 are factors of 30.
I Inx(x+2)=x2+2:
* xand (x + 2) are algebraic factors of 2 +2.

+9
b— 12¢

2r° + 8r

2 4 6
12z - 18y
+ 7b%c - b’

ping terms |

imes we can groug
ns a common fachl
you can place tesg
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