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DIRECTED NUMBERS 

When working with positive and negative numbers (called directed numbers), signs 

can sometimes appear next to each other, such as +(–4) or – (–6). You can simplify 

these combinations using some basic rules: 

Two positives together give a positive result.  +(+3) = +3 

Two negatives together give a positive result. – (–8) = +8 

A positive and a negative together give a negative result.  +(–6) = –6 

 

With your teacher. 
Simplify the following: 

a) – (+38) =  

= –38 

b) + –21 =  

= –21 

c) – (–17) =  

= +17 

d) – – 9 =  

= +9 
 

Adding and subtracting directed numbers. 

When adding or subtracting you might like to imagine a number line.  

Positive moves to the right ®, negative moves to the left ¬.  

 
Worked example. 
Simplify: – 2 – 5  

								Start	at	0.	Move	2	to	the	left	(-2)	and	then	5	more	to	the	left	(-5).	The	answer	is	-7.	

 
 
With your teacher. 
Use the number line below to simplify the following: 

a) −4 − 1 = 
= −5 

b) −4 + 2 = 
= −2 

c) 3 − 2 = 
= 1 

d) +9 − 11 = 
= −2 

e) 4 − 8 = 
= −4 

f) 11 + (−3) = 
= 8 

g) −2 − (5) = 
= −3 

h) 10 − +18 = 
= −8 
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Multiplying and dividing directed numbers. 

If the signs are the same the result will be positive,  

if the signs are different the result will be negative.    

 
Worked examples.  

a) −. × 0		 b) 01 ÷ −1 c) . × (3 + −4) 
 3 × 2 = 6	  25 ÷ 5 = 5  3 × (−3) 
 Different	signs	  Different	signs  3 × 3 = 9 

 = −6	  = −5  Different	signs 
       = −9 

 

Don’t forget BODMAS (Brackets, Other, Division and Multiplication, Addition 
and Subtraction) when doing longer questions involving multiple operations. 

 
Worked examples. 

a) . × (3 + −4) b) +4 − (−. + 6−30 ÷ 0(−0)7) 
 3 × (−3)  +4 − (−3 + (−12 ÷ −4) 
 3 × 3 = 9  +4 − (−3 + 3) 
 Different	signs  +4 − 0 

  = −9  = 4 
 
With your teacher. 
a) −7 × 6 

7 × 6 = 42	
Different	signs	
= −40 

b) −2 × −5 

2 × 5 = 10 

Same	signs	
= 39	

c) 15 ÷ −3 

15 ÷ 3 = 5	
Different	signs	
= −1	

d) −18 ÷ −3 

18 ÷ 3 = 6 

Same	signs	
= :	

e) 4 × 3 + −5 

= 12 + −5 

= 12 − 5 

= ; 

f) 8 × (2 + −6) 
= 8 × (−4) 
= 8 × −4 

= −.0 

g) 5 × −3 + (−4 × −2) 
= 5 × −3 + (8) 
= −15 + 8 

= −; 
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Try it yourself (DIRECTED NUMBERS). 
1. Simplify the following directed numbers.  
a)   +(−5) 	 b)  +(+13)  c)  −(−4)  d)  −+ 18  

e)   ++ 7 f)   −(+9) g)  −(−7)  h)  +(−12) 
i)    +− 21  j)   −+ 14  k)  −(−11) l)   −(+6)  
m)  +(+2) n)  −+ 16 o)  +− 17  p)  +(−14)  
q)   +(+19)  r)   −+ 9  s)  −+ 11  t)   +− 10  

 
2. Calculate the following addition and subtraction questions 
a) +12 − (−6)  b) −11 − 9  c) −5 − (−8)  
d) +3 − 10  e) +4 + (−6)  f) −9 + 11  

g) −8 + (−7)  h) +13 − (−2)  i) −6 − (−4)  

j) −12 + 3  k) +14 − 7  l) −3 − 15  

m) +2 + (−5)  n) −1 − (−9)  o) +5 − 3 + (−4)  

p) −8 + (−2) − 5  q) +6 − (−3) + (−7)  r) −10 + 4 − (−6) + 2  

s) +9 − 12 + (−5)  t) −(+4) − (−3) + (−2)  u) +[(−6) + (+2)] − (−5)  
v) −[+(−7)] − (+3)  w) +{−5 − [−3 − (−2)]}  x) −(+1) + (−[−4 + 2])  

 
3. Calculate the following questions containing multiplication and division 

a) +6 × (−3) b)  −7 × (−2) c)  +4 × (+5) 

d) −8 × (+6) e)  +9 × (−4) f)  +12 ÷ (−3) 
g) −15 ÷ (+5) h)  +18 ÷ (+6) i)  −16 ÷ (−4) 

j) +21 ÷ (−7) k)  +2 × (−3) × (−4) l)  −5 × (−2) ÷ (+1) 

m) +6 × −1 × 2 × (−2) n)  −3 × (−3) × (−2) o)  +10 ÷ (−2) × (−5) 
 
4. Calculate the following (watch out for BODMAS) 

a) −4 + 8 × −2 b) +6 − 12 ÷ −3 c) −3 × (−4) + 7 

d) −18 ÷ 6 − (−2) e) +9 − 5 × −2 f) −7 + 10 ÷ −5 

g) −12 ÷ −3 + 8 h) +3 × −2 − 5 i) −6 + −4 × 2 

j) +6 − [(−2) + (−3 × −1)] k) −{[−3 + 7] × (−2)} 
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EXPANDING AND COLLECTING 
To expand in algebra means to multiply the term outside the brackets by each term 

inside the brackets. This process can also be called distribution, as you are 

distributing the outside term to every term inside. 

 
Worked examples. 
a) 2(@ + 5) 

= 2 × @ + 2 × 5 

= 2@ + 10 

b) 3(A − 4) 
= 3 × A + 3 × −4 

= 3A − 12 

c) 5(2 + @) 
= 5 × 2 + 5 × @ 
= 10 + 5@ 

 
With your teacher. 
a) 4(B − 2) 

= 4 × B + 4 × −2 

= 4C − D 

b) 3(E + 1) 
= 3 × E + 3 × 1 

= .F + . 

c) −2(5 − G) 
= −2 × 5 + −2 × −G 

= −39 + 0H 
 
Only ‘like terms’ can be added or subtracted. ‘Like terms’ have the same 

combination of letters, to the same power. The order of letters is not important. 

These are like terms These are not like terms 

2a + 4a 3x + 3x2 

3zc + 8zc 5a + 5b 

5a2  + −2a2 x2y + xy2 

x2y + 4x2y 3mn + 3m2n 

−3xy2 + 8xy2 7 + X 

6 + −2 m3n + mn3 

2m3n + 9nm3 9xy + 9xyz 

a2b + −ba2 x + 1 
 
Steps to adding or subtracting algebraic terms:                                                                

1. Identify like terms (same combination of letters, to the same powers) 

2. Rewrite expression so the like terms are grouped together. 

3. Add or subtract the coefficients (keep the variables the same) 

4. Write the simplified result.  

5. Repeat if there are more like terms. Keep grouping and simplifying until there 

are no more like terms to combine. 
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Worked examples. 
7p + 4y − 3 − 2p + 6 

= 7p − 2p + 4y − 3 + 6 

= 5p + 4y + 3 

3(2E + 5) + 2(E − 4) 
= 3 × 2E + 3 × 5E + 2 × E + 2 × −4 

= 6E + 15 + 2E − 8 

= 6E + 2E + 15 − 8 

= 8E + 7 
 

With your teacher. 
a) 6t + 2 − 2t − 5 

= 6t − 2t + 2 − 5 

= 4t − 3 

b) 5a − 3a + 4 

= 2a + 4 

c) 4k + 7y − 1 − 6k + 2 

= 4k − 6k + 7y − 1 + 2 

= −2k + 7y + 1 

d) 2(p + 4) − 3 

= 2p + 8 − 3 

= 2p + 5 

e) 4(a − 1) + 2(3a + 2) 
= 4a − 4 + 6a + 4 

= 4a + 6a − 4 + 4 

= 10a 

f) 3(2s + 5) − 2(−s + 3) 
= 6s + 15 + 2s − 6 

= 6s + 2s + 15 − 6 

= 8s + 9 

g) 4(2d! − 3d + 1) − 3(d! − 4d − 2) 
= 8d! − 12d + 4 − 3d! + 12d + 6 

= 8d! − 3d! − 12d + 12d + 4 + 6 

= 5d! + 10 

h) 1
2 a + 4 P

3
4 a −

1
4 aQ − a 

= 1
2 a +

12
4 a − 44 a − a 

= 1
2 a + 3a − a − a 

= 1
2 a + a 

= 1.5a 
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Try it yourself (EXPANDING AND COLLECTING). 
1. Expand each of the following. 

 
2. Simplify the following by collecting like terms  

 
3. Expand and simplify the following:  

a) 2(a + 3) + 4a b) 3(b − 2) − b c) 3(f + 2) − 5f 

d) −3(h − 4) + h e) −4(c + 1) + 2c f) 5(d − 6) + d 

g) −2(e − 3) − 4e h) 4(j" + 1.5) − 2j" i) 6g − 2(g − 1) 

j) 3t" + 2(−t" + 4) k) 5n# − 3(n# − 6) l) 2(y$ − 2) + 3(y$ + 1) 
m) −2(mr$ + 5) − (mr$ − 2) n) −3(w$ − 2) − 2(w$ + 1) 

 

 
4. Liam is buying school supplies. He buys 3 packs, and each pack contains 2 pens 

and 1 notebook. He also buys 2 extra pens. The total cost can be represented by 

the expression 3(2p + n) + 2p. Expand and simplify the expression. 

 
5. Emma is organising gift bags for a fundraiser. Each bag contains 3 stickers, 2 

keychains, and 1 badge. She prepares 4 gift bags and then adds 3 more 

keychains and 2 more badges separately. The total cost could be represented by 

the expression: 4(3s + 2k + b) + 3k + 2b. Expand and simplify the expression. 

 

a) 3(a + 5) b) 2(a + 3) c) 8(q − 3) 
d) 5(b − 4) e) 4(d − 1) f) −2(e + 5) 
g) −3(c + 2) h) −2(k − 4) i) −6(h − 2) 
j) −2(d − 5) k) 8(4c + 3) l) 7(2z − 5) 

m) −7(3v + 1) n) 3(−u − 2) o) 3(−u − 2) 

a) 4a + 7a b) 9b − 3b c) 5c + 2c − c 
d) −3d + 6d e) 8e − 2e + 5e f) 6g + (−3g) + g 
g) 1.5h + 0.5h h) −2j! − 3j! + j! i) 2ph! + 4ph! 
j) 7kmn + 2nkm − 3nmk k) 3a! + 4a# − 2a! + 5a# 
l) 0.5p" + 1.5p" − 0.25p" m) −r# − r + 3r# − 2r 

n) 2rp"p! + p!p"r o) −0prt + 0prt + 1rpt SAMPLE ONLY
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SOLVING LINEAR EQUATIONS 

An equation shows that two expressions are 

equal, just like the two sides of a balanced 

scale. When the left side has the same value as 

the right side, the equation is balanced. 

 
When solving an equation, the goal is to 

isolate the variable (often x, but any letter or 

symbol can be used) by performing the same 

operation on both sides. 

 
Worked example. Imagine you have two small buckets hanging from a scale.  

One bucket has x coins plus 3 more (x + 3), and the other has exactly 7 coins (7).  

If the scale is balanced, then both sides weigh the same:   x + 3 = 7 

To find out how many coins are in the first bucket (x), remove 3 from both sides: 

B + 3 = 7  
B + 3 − 3 = 7 − 3 ¬ Remove 3 from both sides 

B = 4  
     
Therefore, the letter x represents 4 coins.  
 
To isolate the variable, you need to remove everything on that side that isn’t the 

variable you are trying to isolate. We remove terms by doing the opposite operation.  

Opposite operations 
Addition (+) and subtraction (–) are opposites 

Multiplication (´) and division (÷) are opposites 

 
Worked examples. 

a) h + 2 = 5 b) j − 5 = 12 
 h + 2 − 2 = 5 − 2  j − 5 + 5 = 12 + 5 
 h = 3  j = 17 
        

c) 3t = 12 d) r 10b  = 2 

 3t	 ÷ 3 = 12	 ÷ 3  r 10b 	× 10 = 2 × 10 

 t = 4  r = 20 
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With your teacher. 
a) x + 4 = 9 

x + 4 − 4 = 9 − 4 

x = 5 

b) x + 5 = 12 

x + 5 − 5 = 12 − 5 

x = 7 

c) x − 2 = 7  

x − 2 + 2 = 7 + 2 

x = 9 

d) x − 9 = −1 

x − 9 + 9 = −1 + 9 

x = 8 

e) 3x = 21  

3x ÷ 3 = 21 ÷ 3 

x = 7 

f) −2x = −10  

−2x ÷ −2 = −10 ÷ −2 

x = 5 

g) −x = 6  

−x ÷ −1 = 6 ÷ −1 

x = −6 

h) x ÷ 5 = 6   

x ÷ 5 × 5 = 5 × 5 

x = 25 

i) J
3 = 10 

j
3 × 3 = 10 × 3 

j = 30 

 

Solving equations often require more than one step. In this situation, you need to do 

the reverse of BODMAS. Sometimes it helps to write down what order you would 

normally complete the steps, and then do them backwards. 

 
Worked examples. 
a) 2@ − 10 = 14 b) 3E + 5 = 2E + 12 
 2@ − 10 + 10 = 14 + 10  3E + 5 − 5 = 2E + 12 − 5 
 2@ = 24  3E = 2E + 7 
 2@ ÷ 2 = 24 ÷ 2  3E − 2E = 2E − 2E + 7 
 @ = 12  E = 7 

 
 

With your teacher. 
a) 2y + 3 = 11 

2y + 3 − 3 = 11 − 3 

2y = 8 

2y ÷ 2 = 8 ÷ 2 

y = 4 

b) 5e − 4 = 16 

5e − 4 + 4 = 16 + 4 

5e = 20 

5e ÷ 5 = 20 ÷ 5 

e = 4 

c) w 3b − 2 = 4 
f 3b − 2 + 2 = 4 + 2 
f 3b = 6 
f 3b × 3 = 6 × 3 

w = 18 

d) 1 4b q + 3 = 6 

1 4b q + 3 − 3 = 6 − 3 

1 4b q = 3 

1 4b q × 4 = 3 × 4 

q = 12 

SAMPLE ONLY

Jessica Bertram
This sample has been provided to assist schools in evaluating Bertram Education resources. 
It may be shared within your school for evaluation purposes but must not be reproduced for classroom use.



 

 
- 9 - 

With your teacher (continued). 
e) 2(w − 4) = w + 3 

2w − 8 = w + 3 

2w − w− 8 = w −w+ 3 

w− 8 = 3 

w− 8 + 8 = 3 + 8 

w = 11 

 

 

 

 

 

 

 

 

f) 6n − (2n + 1) = 3n + 7 

6n − 2n − 1 = 3n + 7 

4n − 1 = 3n + 7 

4n − 3n − 1 = 3n − 3n + 7 

n − 1 = 7 

n − 1 + 1 = 7 + 1 

n = 8 

g) 1 2b (j + 4) = 3j − 2 

1 2b j + 2 = 3j − 2 

1 2b j − 1 2b j + 2 = 3j − 1 2b j − 2 

2 = 2.5j − 2 

2 + 2 = 2.5j − 2 + 2 

4 = 2.5j 
2.5j = 4 

2.5j ÷ 2.5 = 4 ÷ 2.5 

j = 1.6 

h) 5u − 2 = 3(u + 1) 
5u − 2 = 3u + 3 

5u − 3u − 2 = 3u − 3u + 3 

2u − 2 = 3 

2u − 2 + 2 = 3 + 2 

2u = 5 

2u ÷ 2 = 5 ÷ 2 

u = 2.5 
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Try it yourself (SOLVING LINEAR EQUATIONS). 
1. Solve each equation for y. 

a) G + 7 = 12 b) G − 4 = 9 c) G + 6 = −2 

d) G − 3 = −7 e) 5G = 35 f) −3G = 12 

g) −5 = G − 3 h) G ÷ 4 = 6 i) G ÷ −5 = −2 

j) G − 3 4b = 1 4b  k) G ÷ 1 2b = 10   

 
2. Solve each equation below for y. 

a) 2y + 3 = 9 b) −4y + 5 = −7 c) −3y − 8 = 10 

d) −5 + y 2b = 1 e) y
3b − 2 = 6 f) 2(y + 3) = 14 

g) 4(y − 1) + 2 = 10 h) −3(y − 2) + 1 = −5 i) −4 + 2(y + 3) = 10 

j) 3 + 2y + (3y − 4) = 9 k) 2y + 3 = y + 9 l) 4y − 5 = 2y + 3 

m) 6y + 2 = 3y + 8 n) 12y − 3 = 3y + 2y + 4   

 
3. Rearrange each equation so y becomes the subject: 

a) y + 6 = x b) 4y = a c) y − 3 = m 

d) x = y − 8 e) z = 7y f) 3y + 5 = x 
g) a = 6y − 4 h) t = 2y + 9 i) x = 5 − 4y 
j) z = 4(y + 2) − 3 k) x = 3(y − 1) + 2(y + 2) 
l) x = 2(y + 4) m) a = 3(y − 5) + 6   

 
4. Harper buys one notebook and three identical pens. The notebook cost $3 and 

she spends $12 in total. Write and solve an equation to find the cost of each pen. 
 
5. A phone plan has a fixed monthly fee plus charges $5 for every gigabyte of data. 

If a $45 bill included 6GB of data, what was the fixed monthly fee?   
 
6. A plumber charges $80 for a service call plus $65 per hour. If the total bill was 

$275, how many hours did the plumber work? 
 

7. An Uber trip costs $4.50 plus $1.80 per kilometre. If you paid $21.30, how many 

kilometres did you travel? 
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INTRODUCTION TO MEASUREMENT 
Measurement is how we describe and compare the size of 

things in the real world. We use measurement every day - 

from checking our height, to filling up a petrol tank, to building 

houses and designing controversial AFL stadiums. 

 
In mathematics, measurement allows us to connect numbers to real objects by using 

units such as centimetres, metres, and litres. 

 
When solving problems, it’s important to use the same units for all parts of the 

question. If measurements are given in different units, convert them first. 

 
Complete with your teacher. 
1. Convert the following measurements. 

Original Convert to 
100mm 10	 cm 

3,506mm 350.6	 cm 

200cm 2	 m 

1,346cm 13.46	 m 

2,000m 2	 km 

3,506mm 3.506	 m 

210km 210,000	 m 

35m 3,500	 cm 

22.5cm 225	 mm 

2.5km 2,500,000	 mm 
 

2. Add together the following: 125mm + 35.6cm +1050mm + 1.5m + 27.4cm 

Need	to	change	all	to	same	units.	You	can	choose	any	unit,	each	is	listed	below.	
125mm	+	356mm	+	1050mm	+	1,500mm	+	274mm	=	3,305mm	
12.5cm	+	35.6cm	+	105cm	+	150cm	+	27.4cm	=	330.5cm	
0.125m	+	0.356m	+	1.05m	+	1.5m	+	0.274m	=	3.305m	
0.000125km	+	0.000356km	+	0.00105km	+	0.0015km	+	0.000274km	=	0.003305km	
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PERIMETER 

Perimeter is the distance around the outside of a two-dimensional 

shape. It is a linear measurement, usually measured in millimetres 

(mm), centimetres (cm), metres (m) or kilometres (km).  
 

To calculate perimeter, we add together the lengths of all the sides of the shape. 

In this section we will cover how to find the perimeter of the following shapes: 

o Rectangles 

o Triangles 

o Parallelograms 

o Circles (including sectors) 

 
Worked Examples. (rectangles, triangles & parallelogram) 
1. A rectangle has a length of 12 cm and a width of 5 cm. 

Perimeter	=	5	+	5	+	12	+	12		
P	=	34	cm	

	
	
2. A triangle has sides of 6 cm, 7 cm, and 9 cm. 

Perimeter	=	6	+	7	+	9		
P	=	22	cm	

 
 
3. A parallelogram has a base of 15 cm and a side length of 9 cm. 

Perimeter	=	15	+	9	+	15	+	9		
P	=	48	cm	

 
With your teacher.  
1. Find the perimeter of the following shapes. 

a) Rectangle with length 8 cm  

and width 3 cm. 

 

 
P	=	8	+	8	+	3	+	3		
P	=	22cm	
 

b) Triangle with side lengths 5 cm,  

12 cm, and 13 cm. 

 
 

P	=	5	+	12	+	13	
P	=	3cm 
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With your teacher. 
2. A rectangle has a perimeter of 50 cm and a width of 10 cm. What is its length?  

P	 =	 2L	+	2W	
50	 =	 2L	+	20	

50	(-20)	 =	 2L	+	20	(-20)	
30	 =	 2L	

30	(÷2)			 =	 2L	(÷2)	
L	 =	 15cm	

 
 
 
 
 
 
 
3. Find the perimeter of the following shape: 

 

	
	
P	=	2	´	10.6	+	2	´	(5.2	+	2.8)	
P	=	37.2cm	
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Try it yourself (PERIMETER). 
1. Change the followings units. Round to 2 decimal places (2dp) if needed. 

a) 5m in cm b) 4.63m in cm c) 5.4m in mm d) 5.28m in mm 

e) 5276m in km f) 756m in km g) 1235mm in cm h) 135mm in cm 

i) 5682mm in m j) 3682mm in m k) 39cm in mm l) 820cm in mm 

m) 350cm in m n) 1274cm in m o) 3.5km in m p) 0.85km in m 

 

2. Arrange each of the following in ascending order (smallest to biggest): 

1m, 3.5cm, 1cm, 450mm, 25mm, 2370mm, 320cm, 2.2m, 5mm 
 

3. Find perimeter of the following shapes. 

a) 

 

b) 

 

c) 

 

d) 

 

e) 

 

f) 

 

 

4. Find the perimeter of the following shapes. 

a) 

 

b) 

 

c) 

 
 

5. A triangle has two equal sides of 8cm and a base of 60mm. Find its perimeter. 
 

6. A builder is constructing a deck that is 3.2m wide. How many decking boards will 

be used if each decking board is 70mm wide and a 6mm gap is to be left between 

each board?  
 

7. A carpet costs $140 per metre length and is cut from a roll that is 4m wide. Find 

the lowest cost of carpeting a hall which measures 11500mm x 8400mm. 
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Perimeter with circles (circumference) 

 

Full circumference 
K = 	pd  

or 
K = 	2pr 

Where: 

d = diameter 

r = radius 

 

Arc length 

L = 	pd × N
360 

or 

L = 	2pr × N
360 

Perimeter of a sector 

O! = L + 2P 

 
 Worked examples. 
1. Find the circumference of a circle with a radius of 7cm. 

C = 	2pr 
C = 	2 × p × 7 

C = 	43.98cm 
 
2. Find the perimeter of a sector that has radius of 5cm and an included angle of 60°. 

 P" = R2pr × #
$%&S + 2r 

P" = T2 × p × 5 × 60
360U + 2 × 5 

P" = 	15.24cm 

 
With your teacher. 
Find the perimeter of the following shapes. 

a) 

 

b) 

 
	 Plan:	Find	the	circumference,	half	it,	

then	add	the	diameter.		
	

C = πD ÷ 2 + D	
C = π × 5 ÷ 2 + 5	
C = 12.85m	

	 Plan:	Find	big	circumference,	half	it,	
then	add	one	small	circumference.	
	

K = (πD ÷ 2) + (πd)	
K = (π × 12.6 ÷ 2) + (π × 6.3)	
K = 39.58\]	
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Try it yourself (CIRCUMFERENCE).  
1. Find the circumference of the following circles. 

a) 

 

b) 

 

c) 

 
d) 

 

e) 

 

f) 

 
 

2. Find the circumference of a circle with diameter 12 cm. 

3. Find the arc length of the following: 

a) 

 

b) 

 

c) 

 
 

4. Find the perimeter of the following sectors. 

a) 

 

b) 

 

c) 

 
 

5. Find the perimeter of the following shapes. 

a) 

 

b) 

 

c) 

 
 

6. A windscreen wiper has a length of 42cm and swings through an arc of 125°. Find 

the distance moved by the tip of the blade with each swing. (arc length) 

7. A wrist-watch has a diameter of 3cm. The second hand has a length of 1.4cm. 

How far does the tip of the second hand move in 5 seconds? 

8. A child is on a swing which has ropes of length 3m, moving through an angle of 

35°. How far has the child travelled after 1 minute if a complete swing (back and 

forwards) is made every 4 seconds? 
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STANDARD DEVIATION (SD) 
Standard deviation is a measure of spread. It tells us, on average,  

roughly how far the data values are from the mean. 

• A small SD means the data is tightly clustered around the mean (consistent). 

• A large SD means the data is more spread out (less consistent). 
 

Standard deviation formula (from a table) 
 

!" = $Σ&'
!

Σ& − )Σ&'Σ& *
!
 

 
Worked example. 
Two basketball teams consist of 5 people each. Both teams have the same average 

height (173cm) but look different. Calculate the standard deviation. 

   
 
 
 
 
 

 

Team A 
Smaller standard deviation.  

All values (heights) are closer to 
the average value (height) 

 

H = 172, 175, 174, 172, 172 (cm) 

  

Team B 
Larger standard deviation.  

Individual values (heights) are further 
away from the average height. 

 

H = 170, 165, 170, 140, 220 (cm) 
 
Calculating standard deviation for team A. 

Height (x) Frequency (f) x2 fx fx2 
 

!" = $Σ&'
!

Σ& − )Σ&'Σ& *
!
 

172 1 29,584 172 29,584  

175 1 30,625 175 30,625  

174 1 30,276 174 30,276  

!" = $149,653
5 − )8655 *

!
 172 1 29,584 172 29,584  

172 1 29,584 172 29,584  

3 5 149,653 865 149,653  45 = 6. 89 

 
Interpretation in context: The standard deviation of 1.26 means that, on average, 

most player’s heights are 1.26cm away from the team’s average height (173cm). 

SAMPLE ONLY

Jessica Bertram
This sample has been provided to assist schools in evaluating Bertram Education resources. 
It may be shared within your school for evaluation purposes but must not be reproduced for classroom use.



 

 
- 24 - 

With your teacher.  
Calculate the standard deviation of team B. 

Height (x) Frequency (f) x2 fx fx2 
!" = $Σ&'

!

Σ& − )Σ&'Σ& *
!
 

170 2 28,900	 340	 57,800	

165 1 27,225	 165	 27,225	

140 1 19,600	 140	 19,600	

220 1 48,400	 220	 48,400	  

3 5 124,125	 865	 153,025	  

 

!" = $153,025
5 − )8655 *

!
= >30,605 − 29,929 = 26 

The	standard	deviation	of	team	B	is	26cm.	

  
In practice, standard deviation is usually calculated with technology.  

You can use a CAS calculator, or an online calculator like Desmos or GeoGebra.  

Free online calculators for standard deviation 

Desmos scientific 
https://www.desmos.com/scientific 

® Function ® stdevp ®  stdevp(172,175,174,172,172) = 1.26 

GeoGebra Scientific calculator 
https://www.geogebra.org/scientific 

® Keyboard (bottom left) ® f(x) ® stdevp(172,175,174,172,172) = 1.26 

 

Limitations of standard deviation 
Standard deviation is a useful measure of spread, but only as part 

of a bigger picture.  
• SD is heavily influenced by outliers and extreme values 

• SD works best with a symmetric distribution; it may be misleading when used 

on skewed data. 

• SD only makes sense when considered alongside the mean, not on its own. 
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Try it yourself (STANDARD DEVIATION).  
1. Calculate the standard deviations for each of the below tables. 

a) x f x2 fx fx2 b) x f x2 fx fx2 
 20 5     4 12    
 25 10     5 14    
 35 6     7 6    
 40 7     8 2    
 3      3     

 

2. Use an online calculator like Desmos or GeoGebra to find the SD of this data: 

a) 12, 15, 14, 12, 11, 16, 17, 13, 18, 15, 15, 16 

b) 42.5, 47, 49.3, 50.55, 48.2, 45.7, 51.6 

c) 100, 112, 110, 101, 105, 113, 110, 110, 110, 42 
 

3. The table below shows the number of jellybeans in randomly chosen packets 

produced on an automatic packing machine. The company insists the process is 

consistent, with a standard deviation of less than 1 jellybean per packet. 

# per pack (x) f x2 fx fx2 

20 5    
25 10    
30 4    
35 6    
40 7    
3     

 

a) Complete the table and calculate the mean and standard deviation. 

b) Is the company correct in saying the standard deviation is less than 1? 

c) Comment on any limitations of using SD alone in this context. 
 

4. For each of group of people pictured below (group A on the left, B on the right): 

  
 

a) Find the mean, mode, range and standard deviation for both groups. 

b) If the tall person from group B was to stand in group A, how would the 

statistics of group A be affected?  
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INVESTIGATION 2 – FACTORY WAGES 
A bitter dispute has broken out at a local factory. 

• The CEO is running advertising claiming that 

employees are generously paid, with an average 

salary of over $40,000 per year. 

• The Union, representing the factory workers, argues that this is dishonest - 

most workers are poorly paid, and the CEO is using misleading statistics to 

make the factory look good. 
 

Both sides are determined to prove their case using the same set of salary data. 

It’s your job to analyse the data, and then sharpen your pitchforks - either as the 

CEO’s marketing team or the Union’s campaign team. 

 
PART 1 – crunch the numbers (part 1 can be done individually or in pairs) 
The salaries for all employees are listed below. 

Employee Salary 
$’000 (x) 

Frequency 
(f) x2 fx fx2 

Worker $15 30 $225	 $450	 $6,750	

Supervisor $18 4 $324	 $72	 $1,296	

Manager $75 6 $5,625	 $450	 $33,750	

CEO $850 1 $722,500	 $850	 $722,500	

3 	 41	 $728,674	 $1,822	 $764,296	
 
Calculate the mean, mode, range, and standard deviation of the salaries.  

Mean SD Mode 

'̅ = 1,822
41 	

'̅ = 44.44	
Average	is	$44,440 

= $764296
41 − )182241 *

!
	

=129.1	
SD	is	$129,100. 

Mode	is	$15,000. 

Range 
850 − 15 = 835	

Range	is	$835,000 
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INVESTIGATION 2 (continued) 
Is the CEO lying about the average salary being above $40,000? 

No.	The	average	salary	is	$44,440,	which	is	over	$40k	like	the	CEO	said.	
	
Describe the distribution of the data (modality, shape, skew, centre, spread) 

• Unimodal	—	one	very	large	cluster	at	$15k	
• Positively/right	skewed	—	the	extreme	high	salaries	create	a	long	right	tail	
• Centre:	mean	$44.44k,	but	median/mode	are	$15k	
• Spread:	extremely	large,	particularly	because	of	the	CEO	

	
If the CEO’s salary is taken out, how do the mean, mode, range and SD change? 

Employee Salary 
$’000 (x) 

Frequency 
(f) x2 fx fx2 

Worker $15 30 $225	 $450	 $6,750	
Supervisor $18 4 $324	 $72	 $1,296	
Manager $75 6 $5,625	 $450	 $33,750	

3 	 40	 6,174	 972	 41,796	
 

Mean SD Mode 

'̅ = 972
40 	

'̅ = 24.3	
Average	is	$24,300	
The	mean	has	dropped	by	
$20,140.	

= $41,796
40 − )97240 *

!
	

=	21.32	
SD	is	$21,320.	
SD	has	dropped	by	$107,780. 

Mode	is	still	$15,000.	
The	mode	does	not	change. 

Range 
75 − 15 = 60	
Range	drops	to	$60,000. 

 
Why do the two sides reach such different conclusions from exactly the same data? 

The	two	sides	are	focusing	on	different	measures	of	centre.	The	CEO	focuses	on	the	
mean,	which	is	strongly	affected	by	the	extremely	high	salary	of	$850,000.	The	Union	
focuses	on	the	mode,	which	is	much	less	affected	by	this	extreme	value.	
	

Why does the CEO’s salary have such a big effect on the mean and standard 

deviation? The	mean	uses	every	value	in	the	dataset,	so	the	CEO’s	very	large	salary	pulls	
the	mean	upwards.	The	standard	deviation	measures	how	spread	out	the	data	is.	
Because	the	CEO’s	salary	is	extremely	far	from	the	other	salaries,	it	creates	a	large	
amount	of	variation	and	causes	the	SD	to	increase	dramatically. 
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INVESTIGATION 2 (continued) 
 

PART 2 – Pick your side (part 2 can be done in groups, or individually) 

Each student in the class will be assigned to either the CEO’s marketing team, or the 

Union’s campaign team. Each group will creating a media campaign using the 

statistics that best support their assigned side (CEO or Union). You may make: 

• A poster, infographic, brochure or slideshow (try canva.com) 

• A TV, radio, or social media advertisement (Instagram, TikTok, etc) 
 

Brainstorm / sketch / planning / work paper for your media campaign 
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INVESTIGATION 2 (continued) 
 

PART 3 – Pitch and compare 
Each group should present their media campaign to the class. Discuss which 

student/group was able to use the statistics most convincingly. Who did you believe? 
 

Notes from viewing media campaigns. 

 
 

SAMPLE ONLY

Jessica Bertram
This sample has been provided to assist schools in evaluating Bertram Education resources. 
It may be shared within your school for evaluation purposes but must not be reproduced for classroom use.



 

 
- 30 - 

INVESTIGATION 2 (continued) 
PART 4 – Class reflection 
Once everyone has presented, discuss the following prompts as a class. 

• Which statistics did you think were most misleading? 

 

 

 

 

 

 

• If the CEO hired his best friend as a Co-CEO and paid him the same salary, 

what impact do you think this would have on the statistics? 

 

 

 

 

 

 

 

• How easy is it to cherry-pick data to make a point? 

 

 

 

 

 

 

• Can you think of a real-life situation where someone has selected misleading 

statistics to further their point? (You can’t use Trump, he’s too easy) 
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LINE OF BEST FIT 
When we have a scatterplot showing a relationship between two  

variables, we can summarise the relationship using a line of best fit. 
This line is not drawn through all the points - it is placed so that it  

best represents the overall trend of the data. 
 

Fitting a line of best fit can be done by hand or using technology. 

Line of best fit - by hand 

• Plot the scatterplot. 

• Use a ruler to draw a straight line that seems to follow the trend of the data. 

• Try to “balance” the points so there are roughly as many above the line as 

below. 

• Choose two points from the line you’ve just drawn (they don’t have to be 

any of the original points) and use them to calculate the equation y = mx + c. 

 
Worked example.  
Step 1: Plot the scatterplot 
 
 
 
 
 
 
 
 
 
 
 

Step 2: Fit the line 

 
 
 
 
 

Step 3: Use two points on the line (8,18) and (3,30) to determine the equation. 

Step 1: Find the gradient ® ! = !"#$%
"#$ = #!&' 	= −2.4  

Step 2: Sub points into formula ® ( − (! = !(* − *!) 
  ( − 18 = −2.4(* − 8) 
  ( − 18 = −2.4* + 19.2 

  ( = −2.4* + 37.2 
 
Once we have a line of best fit – we can use it to make predictions. 
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Making predictions using line of best fit (Interpolation vs Extrapolation) 
We can use a line of best fit to make predictions. However, how reliable those 

predictions are depends on where we are making the predictions. 
 

Interpolation Extrapolation 

Making predictions within the range of 

data we have. 

Because the line of best fit was created 

from data in this range, the prediction is 

usually reliable. 

Making predictions outside the range of 

available data. 

Since we don’t know if the same pattern 

continues outside the data range, 

extrapolation is less reliable. 

Example: If data was collected for 

students aged 10 to 18, predicting the 

height of a 15-year-old using the line of 

best fit is interpolation. It is within the 

known data range. 

Example: Using the same height data 

to predict how tall someone will be at 

age 25 is extrapolation — the trend 

may not continue once people stop 

growing. 

 
Worked example. 
The hours of study and average exam score for a group of students is recorded. 

Study time (hours) 1 2 3 4 5 6 

Exam score (%) 45 55 60 68 73 82 
 
The line of best fit is y = 7x + 38 (x = hours studied, y = average exam score %) 
 

a) Predict the score for a student  

who studied for 4.5 hours. 

y = 7(4.5) + 38 = 69.5% 

This is interpolation. It is within the  

given data (1–6 hours). 

 
b) Predict the score for a student  

who studied for 10 hours. 
y = 7(10) + 38 = 108% 

This is extrapolation and the  

prediction doesn’t make  

sense (over 100%!). 
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With your teacher. 
1. The director of a weight loss clinic asks clients to record their weight each month. 

The below table details the data for a client.  

a) Plot a scatter plot of the data.  

b) Fit the trend line ‘by eye’ and use the two-point method to find its equation. 

c) The client has a big event in 10 weeks (2.5 months) and wants to know what 

he will weigh. Use the graph to predict his weight at this time, and then predict 

the weight again using your equation. Are the predictions different? Why? 

d) Predict the client’s weight after 2 years. What do you notice? 

 

Month Weight (kg) 

0 128 

1 115 

2 118 

3 102 

4 99 

5 87 

6 82 
 

b)	 Actual	line	of	best	?it	is	( = −7.61* + 127.25		Anywhere	close	to	this	is	?ine.	
One	example:	Using	points	of	(0, 126)	and	(6, 81)	
! = 81 − 126

6 − 0 = −45
6 = −7.5	

( − (! = !(* − *!)	
( − 126 = −7.5(* − 0)	
( = −7.5* + 126	
	

c)	 Using	graph.	
2.5	months	=	roughly	107	kg	

Using	equation	(will	vary)	
( = −7.5(2.5) + 126	
( = 107.25	
	

	 The	predictions	are	slightly	different	because	reading	from	a	graph	is	an	
approximation.	Using	the	equation	gives	a	more	precise	prediction,	but	the	
equation	is	based	on	a	line	of	best	fit,	which	is	also	only	an	approximation.	
	

d)	 Answers	will	vary.		(&( = −7.5(24) + 126 = −54	
The	client’s	weight	is	predicted	to	be	−54kgs	after	2	years.	this	is	obviously	not	
realistic.	The	linear	model	should	not	be	extrapolated	this	far.	A	person	cannot	
continue	losing	weight	at	the	same	constant	rate	indefinitely.	
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With your teacher. 
2. The adult fares for bus travel from Hobart are given by the table shown. Plot a 

scatterplot of the data then use the two-point method to find the equation of the 

trend line. Express the relationship in terms of distance ‘d’ and fare ‘f’. Give your 

answer in exact form, using fractions rather than decimals where possible. 

Trip Distance (km) Cost ($) 

Hobart - Triabunna 72 20.00 

Hobart - Bicheno 178 36.00 

Hobart - New Norfolk 26 8.00 

Hobart - Geeveston 60 13.00 

Hobart - Port Arthur 95 23.00 

Hobart - Launceston 198 36.00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answers	will	vary.	
	
Example	using	points		
(20, 8)	and	(200, 38)		
from	the	trend	line.	
	

! = 38 − 8
200 − 20 =

30
180 =

1
6	

( − (! = !(* − *!)	
( − 8 = 1 6V (* − 20)	

( − 8 = 1 6V * − 10 3V 	

( = 1 6V * + 14 3V 	
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Line of best fit – using technology (regression) 
Finding a line of best fit using technology is known as 

“regression” or “linear regression” 

It is far more accurate than fitting a line by hand. 
 

There are many ways to use technology to calculate regression. 

In this workbook we will use two free websites; GeoGebra and Desmos. 

 
Worked example using GeoGebra ® https://www.geogebra.org/graphing  

Eric recorded the temperature in Melbourne over 13 days. He wants to predict the 

temperature for a possible beach day in 30 days (from day 1). The temperatures are 

recorded below, find the line of best fit and predict the temperature on day 30. 

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 
oC 12 14 13 16 18 19 20 25 24 30 25 27 33 

 
Step 1: Enter the data into a table in GeoGebra’s 

graphing calculator 
 
Step 2: Click tools ® best fit line ® highlight all your 

points. GeoGebra will draw a line of best fit through your 

points. 
 
Step 3: To view the equation of the line of best fit 

® click algebra ® W = X. YZ[\] + ^. _`a\ 
 

Interpreting in context. This equation shows that the 

temperature starts at nearly 10oC and increases by 

around 1.6oC each day. In 30 days the temperature 

should be nearly 59oC! 
 

A line of best fit allows us to make predictions. But there 

are limitations, and not all predictions are reliable.  

Interpolation = predictions made within the data 

range (eg 10 days). Considered more reliable. 

Extrapolation = predictions outside the data range, 

(eg 30 days). Considered much less reliable. 
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Worked example using Desmos ® www.desmos.com/calculator 
Elly often feels more tired after days when she uses screens all day. She decides to 

investigate if screen time during the day impacts her sleep of a night. 
 

Over 9 days, Elly experimented with her screen time, limiting her time to 1 hour on 

the first day and increasing by an hour each day until she was on a screen for 9 

hours per day. She used her phone to monitor the number of hours sleep she got that 

night and recorded the results in the table below. 

Screen time (hours) 1 2 3 4 5 6 7 8 9 

Sleep time (hours) 8.4 8.0 7.7 7.1 6.9 6.5 6.0 5.8 5.6 
 
Step 1: In Desmos’ graphing calculator, click the + in the top left-hand corner and 

add a table. Enter the data above into the table using screen time as (x) and sleep 

time as (y). 
 

Step 2: Click the ‘add regression’ button near the 

top left of your table.  (it looks like this ®         ) 
 

Step 3: Copy the equation that appears.  

In this example it is ( = −0.3633* + 8.7056 
 

With your teacher. 
Interpret in context. Interpret the equation in relation to this example. What do the 

gradient and y intercept mean? Is there a relationship between screens and sleep? 
There	is	a	negative	relationship	between	screen	time	and	sleep.	The	gradient	indicates	
that	each	additional	hour	of	screen	time	is	associated	with	approximately	0.36	fewer	
hours	of	sleep.	The	y-intercept	indicates	that	the	model	predicts	approximately	8.71	
hours	of	sleep	when	screen	time	is	0	hours.	
 

Make predictions.  
How much sleep would Elly get with 5.5 hours of screen time?  6.71	hrs	(6hrs,42min) 
What about 25 hours of screen time?  -0.38	hrs	(obviously	impossible) 
If Elly wants exactly 7 hours sleep what is her screen limit?   

7 = −0.3633* + 8.7056		
−1.7056 = −0.3633*	
* = −4.69	

According	to	the	model,	Elly’s	screen	limit	
would	be	approximately	4.7	hours	per	day.	

 

At what point in the example does extrapolation become unreliable? 

Extrapolation	becomes	increasingly	unreliable	once	screen	time	goes	beyond	the	range	
of	the	original	data	(1–9	hours).		
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Try it yourself (LINE OF BEST FIT).  
1. For each of the following scatter graphs mark in the line of best fit by eye then find 

the equation of the line of best fit. 

a) 

 

b) 

 
 
2. Calculate the line of best fit for the following data by hand. (graph paper below). 

a) X 1 2 3 4 5 6 7 8 9 

 Y 8 11 14 16 19 22 24 27 29 
 

b) X 1 2 3 4 5 6 7 8 9 

 Y 44 42 40 38 35 33 30 28 26 
 

c) X 1 2 3 4 5 6 7 8 9 

 Y 5 9 7 11 10 13 12 14 15 
 

 

 

 

 

 

 

 

 
 

3. Calculate the linear regression for the following data sets using technology 

a) X 1 2 3 4 5 6 7 8 9 

 Y 6 8 10 11 14 15 18 19 21 
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Try it yourself (LINE OF BEST FIT cont). 
Question 3 continued. 
b) X 1 2 3 4 5 6 7 8 9 
 Y 28 26 25 22 20 18 16 14 12 

 

c) X 1 2 3 4 5 6 7 8 9 
 Y 19 17 16 18 15 13 14 12 11 

 
4. A student measures the length of a spring as weights are 

added to it. She produces the results shown. 

a) Determine the relationship between the length of the  

spring ‘L’ and the weight attached ‘w’. 

b) Use interpolation to predict the length of the string when 

300g of weight is added. 

c) Use extrapolation to predict the weight on the spring if  

the length of the string is 55cm.  
 

5. Sometimes, a relationship can appear strongly correlated even when they have 

no relationship at all. Consider this example of pirate population over time. 

Women in Leadership (‘000s) Number of Pirates 

50 35,000 

100 30,000 

250 25,000 

400 20,000 

500 15,000 

700 10,000 

800 5,000 

1,000 3,000 
 

a) Find the linear regression of the above data. Use the number of women in 

leadership roles as (X) and the number of pirates as (Y). 

b) Interpret the equation in context of this example. 

c) Predict the number of women in leadership if pirates went fully extinct. 

d) According to your model, how many pirates would have been in the world 

when no women were allowed to be in leadership? 

e) Have women in leadership caused the decline in pirates? Why or why not? 

f) Can you think of another example where there is a strong correlation between 

two different things, but they have nothing to do with each other? 

Weight (g) Length (cm) 
0 25 

200 28 
400 30.5 

600 34 
800 37.5 

1000 40 
1200 43 

1400 46 
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Try it yourself (LINE OF BEST FIT cont). 
6. Some pollution has been spilled into a river. The table below shows how the 

pollution level changes over time. 

Number of days after spill 0 1 2 3 4 5 6 7 

Pollution level (ppm) 160 140 122 99 82 60 45 23 
 

a) Plot the data on a scatter graph. 

b) State in words what the graph shows. 

c) Mark in the straight line of best fit by eye, 

then determine the relationship between  

the level of pollution ‘P’, and the number  

of days after the spill ‘n’. 

 
7. The operator of an ice-cream truck is interested in finding out how the number of 

ice-creams that he sells depends upon the temperature of the day. He collects the 

data and displays it in a table. 

a) Graph the data (by hand or using technology) 

b) State in words what the graph shows.  

c) Find the relationship between the number of ice-creams sold ‘N’ and the daily 

temperature ‘T’  

d) Interpret the y intercept and gradient in context. 

e) Predict the number of ice-creams sold when the temperature is 45oC. Is this a 

reliable prediction? Is the answer realistic? Why/not? 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Daily 
temperature oC 

Number of 
icecreams sold 

15 40 

18 48 

20 56 

21 52 

24 59 

24 63 

29 72 

34 78 
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Try it yourself (LINE OF BEST FIT cont). 
8. A manufacturer is keen to maximise the output of her workers. The table details 

the results of a trial in which she offered different monetary incentive to 8 

production workers as reward for improved output. 

a) Plot the data on a scatter graph  

b) State in words what the graph shows. 

c) Determine the linear equation of the data. 

d) Interpret the y intercept and gradient in context. 

e) When do you think extrapolation would become unreliable? 

Incentive per item Items produced daily 
$ 0 40 

$ 1.00 43 
$ 1.50 48 
$ 2.00 45 
$ 2.50 49 
$ 3.00 53 
$ 3.50 52 
$ 4.00 56 
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INVESTING 
Investing is a way of earning money by putting your existing 

money to work.  

People invest to build wealth, save for the future, or reach 

financial goals - like buying a house, retiring comfortably, or 

simply having more freedom with money.  

 
Things to Keep in Mind: 

o All investments come with some risk - values can go up or down 

o The higher the potential return, the higher the risk tends to be. 
 
Investing is not just for the wealthy - even small amounts invested early can grow 

significantly over time.  
 

Common types of investments 

Real Estate 
Buying property (like a house or unit) can be an investment. You can: 

• Earn rental income from tenants 

• Make a capital gain (the property increases in value) 
 

Shares (the Stock Market) 
When you buy shares, you own a small piece of a company. You can: 

• Earn money when the company pays out dividends (profits to shareholders) 

• Make a capital gain if the value of the share increases  
 

Interest-Earning Accounts 
Placing your money in a savings account, term deposit, or bond means the bank pays 

you interest - a small amount of money for letting them use your funds. 
 

Collectables 
Items like art, vintage toys, sneakers, coins, or trading cards can rise in value over 

time, especially if they become rare or highly sought after. These are higher risk and 

less predictable than other types of investments. 
 

Managed Funds and ETFs 
These pool your money with other investors to buy a mix of shares, property, or other 

assets. They’re often chosen for diversification (spreading risk). 
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SHARES AND THE STOCK MARKET 
When you buy shares you are buying a small piece of a 

company.  
 

This makes you a shareholder, meaning you own part of the business - even if it’s 

just a tiny slice. 
 

Shares are bought and sold on the share market (also called the stock market), 

where prices go up and down depending on how companies are performing and what 

people think they’re worth. 
 

Investing in shares can be a good way to grow your money over time, but it also 

comes with risk. Share prices can go up or down, so it’s important to understand 

what you’re investing in.  

 

! How Do You Buy and Sell Shares? 

You can buy and sell shares through an online trading platform. 
  

Many banks in Australia (like CommBank, NAB, Westpac or ANZ) 

offer their own share trading that link directly to your bank account, making it easy to 

start investing. 

You create an account, deposit some money, then choose the shares you want to 

buy. You’ll pay a brokerage fee (usually between $5 and $20 per trade/purchase), 

and your shares will be stored in your account until you decide to sell them. It can all 

be done from your phone! 
 

Some people trade often, while others invest and hold shares for decades. Every 

time you buy or sell you need to include it in your tax return, so make sure to keep 

records. 
 

You can make money from shares in two main ways: 
 

Dividends – Some companies share part of their profits with shareholders, usually 

once or twice a year.  
 
Capital gains – If the share price goes up then you can sell your shares for more 

than you paid. 
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Dividends 
A dividend is a payment made to shareholders from a company’s profits. Companies 

don’t have to pay dividends, but when they do it’s usually: 

• A fixed amount per share (e.g. $0.30 per share), or 

• A percentage of the share’s current price (also called dividend yield) 

 
Worked examples.  
1. You own 500 shares in a company. They pay a dividend of $0.40 per share.   

Total Dividend = 500 × 0.40 = $200.  

∴	You would receive $200 in dividends 
 
2. You own 800 shares in a company. The shares are currently worth $3.00 each, 

and the dividend yield is 5%.  
Dividend per share = 5% of $3.00 ® 0.05 ´ $3 = $0.15 

Total Dividend = 800 × $0.15 = $120 

∴	You would receive $120 in dividends 
 

With your teacher. 
1. Sienna owns 600 shares in a company that pays a dividend of $0.35 per share. 

Calculate the total dividend received. 
600 × $0.35 = $210	
The	total	dividend	received	is	$210.	

 
2. Taylah owns shares in three companies, as detailed below. Calculate the total 

dividends received. 

Company Shares Owned Share Price Dividend Type 

Alpha Health 300 $2.50 $0.10 per share 

Beta Energy 500 $4.00 4% dividend yield 

Gamma Retail 400 $3.20 No dividend 

 Alpha:	300 × $0.10 = $30	
	 Beta:	500 × $4 × 0.04 = $80	
	 Total	dividends	received	=	$110.	
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PRICE-TO-EARNINGS RATIO (P/E RATIO) 
The P/E Ratio helps compare how “expensive” a share is  

relative to its earnings.  
 
The P/E ratio is used to: 

• Help investors decide if a share is good value or overpriced 

• Compare different companies, especially in the same industry 

• Spot growth potential (high P/E) or steady income (lower P/E) 
 
A high P/E means investors expect future growth, so they’re willing to pay more now 

A low P/E might mean the company is undervalued or not expected to grow much.  
 
It’s not good or bad on its own - it’s most useful when comparing companies or 

looking at a company’s P/E over time. 
 

Price-to-earnings (P/E) Ratio formula: 

A/C	DEFGH	 = 	 IℎEDK	LDGMK
NOOPEQ	KEDOGORS	LKD	SℎEDK 

 
Worked example. 
1. A company’s shares are trading at $20.00 each. The company’s earnings per 

share (EPS) is $2.50. Calculate the P/E ratio. 

P/E ratio = $"#.##$".%# =	$8.00 

 
2. Jessica is analysing two companies listed on the ASX to decide where to invest 

her money. She gathers the following data: 

Company Share Price Earnings per Share (EPS) 

Alpha Ltd $36.00 $3.00 

Beta Corp $20.00 $1.00 
 

a) Calculate the P/E ratio for each company. 

Alpha Ltd Beta Corp 

A/C	 = 	363 = $TU A/C	 = 	201 = $UV 

 
Interpretation: The price-to-earnings ratio is $12 for Alpha Ltd and $20 for Beta 

Corp. This means, for Alpha Corp, investors are paying $12 for every $1 the 

company earns. Beta Corp would be expected to have higher growth potential. 
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With your teacher. 
1. A company’s shares are trading at $15.00 each. The company’s earnings per 

share (EPS) is $5.00. Calculate the P/E ratio. 
A
C DEFGH =

15
5 = 3	

The	P/E	ratio	is	$3.	
 
2. You are looking at two companies in the retail industry. Calculate the P/E ratio to 

compare the two. Which company has the lower P/E ratio and what does this 

suggest about the price investors are paying relative to the company’s earnings? 

Company Share Price EPS 

ShopSmart $20.00 $2.00 

BuyBig $30.00 $1.50 
		 	

ShopSmart	P/E	= $&'
$& = $10	 BuyBig	P/E	= $('

$).*' = $20	
ShopSmart	has	the	lower	P/E	ratio.	
Investors	are	paying	$10	for	every	$1	of	ShopSmart’s	earnings,	compared	with	
$20	for	every	$1	of	BuyBig’s	earnings.	Investors	are	paying	more	for	BuyBig’s	
earnings,	which	means	they	may	believe	BigBuy	has	more	potential	than	
ShopSmart	to	earn	bigger	money	(and	pay	bigger	returns)	in	the	long	run.	

 

3. Maxiford Industrials posted annual earnings of $1,500,000. It distributed 20% of 

this as a dividend to the holders of its 200,000 shares and re-invested the rest 

into the company. If Maxiford Industrials shares are trading at $10.80, find: 
a) The dividend per share. 

$1,500,000 × 0.2 = $300,000	to	be	distributed	as	dividends	
$300,000 ÷ 200,000 = $1.50		¬	The	dividend	per	share	is	$1.50	

 
b) The dividend yield. 

Dividend	yield	= ).*'
$)'.+' = 0.1389 = 13.89%	¬	The	dividend	yield	is	13.89%	

 
c) Divide the total earning by the number of shares to find the Earning Per Share 

(EPS). Use this figure to find the Price to Earnings ratio. 

EPS	= $),*'','''
&'',''' = $7.50	EPS	

P/E	ratio	= $)'.+'
$-.*' = $1.44	Price	to	Earnings	Ratio	
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Try it yourself (INVESTING).   
1. Match the investment to its definition: 

a) Real estate b) Pooling money to invest in a range of assets 

c) Shares d) Buying sneakers, toys, or trading cards 

e) Term deposit f)  Earning interest through the bank 

g) Collectables h) Owning part of a business 

i)  Managed funds j)  Buying property to rent or resell 
 

2. Calculate the total dividend amounts received: (dividend per share) 

a) $0.50 per share, 200 shares b) $1.20 per share, 1,000 shares 

c) $0.60 per share, 400 shares d) $2.50 per share, 20 shares 

e) 3 cents per share, 500 shares f)  0.25 cents per share, 5,000 shares 
 

3. Calculate the total dividend amounts received: (percentage dividend) 

a) 1,000 shares owned, $10 per share, 3% dividend 

b) 5% yield, $2.50 market value per share, 500 shares 

c) $0.13 market value per share, 10% yield, 650 shares 

d) 5,000 shares, 2.5% dividend yield, $100 market value of share 

e) $500 share value, 6% dividend yield, 10,000 shares owned 

f) $0.20 share value, 1% dividend yield, 450 shares owned 
 

4. Zara owns shares in three companies: Calculate Zara’s total dividend income. 

Company Shares Owned Share Price Dividend Type 
Alpha Ltd 300 $3.00 $0.10 per share 

Beta Pty Ltd 500 $4.00 5% dividend yield 
Gamma Co 400 $2.50 No dividend 

 

5. Calculate the price-to-earnings ratio of the following: 

 Company Share price EPS 
a) BudgetMart $20.00 $2.50 
b) ValueDepot $18.50 $2.00 
c) PriceWorks $32.20 $4.35 
d) SmartCart $10.00 $1.00 
e) BargainBase $14.85 $1.75 

 

6. Rank the companies from question 5 from highest expected growth to lowest 

expected growth based on their price-to-earnings ratio. 
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