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CHAPTER 7 ALGEBRA AND EQUATIONS 
 

OVERVIEW 
Students will cover the basic notation and terminology and will explore the meaning of algebraic 
expressions. They will evaluate and simplify algebraic expressions and recognise the meaning of 
algebraic expressions in context. Students will encounter simplifying expressions with grouping 
symbols and after this those with powers of the same variable. They will review and extend their work 
on evaluating expressions started in Chapter 6.  Students will also work with indices. Finally they 
learn what solving an equation means and solve such equations in one- and two-steps considering 
algebraic equations and using algebraic equations to solve real-life problems. They will also be 
introduced to solving linear equations graphically 

PREREQUISITES  

Working with variables, knowledge of coordinate planes and material covered in Chapter 6. 

TEXT QUESTIONS  
1 What value of n makes this equation correct: 6(n + 2) = 24 

2 When I talk on my phone there is an initial fixed cost of 80 cents plus 40 cents for every minute I 
speak. If a call lasts m minutes and costs $3.20, what is the value of m? 

3 Simplify each expression. 

 a 6ab + 6a − 4b + ab − 5a 

 b 5 + 2x + 10y − 2 − x + y 

4 Evaluate 5(2y + 1) given that y = 3 

5 a Write an expression for the perimeter P of the rectangle in terms of its length l and width b. 

 

b Find the perimeter when l = 5 and b = 3 

Answers  
1 2 

2 6 minutes 
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3 a 7ab + a – 4b  b 3 + x + 11y 

4 35 

5 a P = 2(l + b) b 16 

GENERAL CHAPTER ADVICE 
Suggested time and emphasis: 7–9 lessons. This depends on the nature of the group. 

Points to stress   

This is the second chapter introducing students to algebra concepts. 

• Algebra makes working out problems more efficient by ‘translating’ sentences into equations and 
expressions. 

• The difference between an expression and an equation: an equation is an expression that contains an 
equal sign (=). The equal sign indicates equivalence between the expressions or terms on each side of 
the sign. 

• To find a solution to an equation  (solving an equation) means finding that/those value(s) that will 
make the equation a true sentence rather than an open sentence. 

EXTRA PRACTICE QUESTIONS  

A Extra practice  

1 a If the area of each square tile is s cm2 and the area of each triangular tile is t cm2, find the 
total area of the pattern. 

 

b If a pattern contained n squares and m triangles, what would its area be? 

2 Expand and simplify 

a ( )4 2 1 7n + +  b ( )5 10 3 20 1m m+ − +  
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4 a x = 3 b n = 11 c x = 1.7 d x = 1 

5 x = 9 

B Challenge  

1 The perimeter of the shape shown is 108 units. 
The shapes are regular polygons. 
What is the perimeter of the square? 

  

2 A hire firm uses the following formula to work out the rental per day on one of their small vans. 

 
kilometres travelledRental per day € 25

2
 = + 
 

 

a If you wish to hire the van for one day to travel to your destination and back a distance of 
120 km, what will your rental cost be? 

b If you have a budget for €110 only. What is the maximum distance you can drive? 

3 Sophia plays a quiz game in which she scores 10 points for a correct answer but –5 points for an 
incorrect answer.  

a If r is the number of right answers, and w is the number of  wrong answers, her score S 
would be given by the rule: 

 A S = 5r – 10w 

 B S = 10w – 5r 

 C S = 10r – 5w 

b What would Sophia’s score be if she got: 

 i 3 right and 1 wrong 

 ii 5 right and 2 wrong 

 iii 5 right and 10 wrong? 
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If the waiter collects 13 plates from a table and one of them is for the bread, then 13 – 1 = 12 plates are 

for the customers. Since there are two plates for each customer, this means that there were 12 6
2
=  

customers at that table. 
 
An algebraic approach can be followed: let p be the number of plates arranged for a table, and c be the 
number of customers at that table. The rule that relates p and c is: 2 1p c= + . 
The first question can be answered by substituting 2c =  and evaluating: 2 2 1 5p = × + =  
The second question can be answered by setting 13p =  and solving 13 2 1c= +  for c.  

Explore 7.4  

Duration: 5–10  minutes 

Here, there are 5 apples in total.  
 
In ‘algebraic’ notation: 
 

  reads as 2  
and  

   reads as 3  
 
When I consider the total:  

2 + 3  =   +    

=      = 5  
For the question about apples and oranges, there are 9 fruits in total but the expression  

2 +3 +4  can only partially be simplified to  5 +4 .  

Explore 7.5  

Duration: 5–10 minutes 

At Al's Café, x sandwiches cost €2.50x, y drinks cost €1.50y, and z ice creams cost €2.00z. 
In total, I would spend 2.50 1.50 2.00A x y z= + +  euros. 
For the given numbers, the total cost would be 2.50 7 1.50 12 2.00 9A = ⋅ + ⋅ + ⋅ = €53.50 
At Jody's Deli, an expression for the total cost would be 2.00 1.75 2.50J x y z= + + . For the same 
purchase as before, the total cost is 2.00 7 1.75 12 2.50 9J = ⋅ + ⋅ + ⋅  = €57.50, so Al's is the cheaper 
option. 
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Explore 7.6  

Duration: 5–10 minutes 

The total length of string required for the triangle is triangle 5 2 5L l l l= + + = +  

For the trapezoid, it is  trapezoid 15 3 15L l l l l= + + + = + . 

The total length for both shapes would be triangle trapezoid (2 5) (3 15)L L l l+ = + + + , but brackets can be 

removed as the total length is a sum: 

triangle trapezoid 2 5 3 15 5 20L L l l l+ = + + + = + , by collecting and adding like terms. 

Explore 7.7  

Duration: 5–10 minutes 

a The length for each semicircle is 3L y= + , so for both semicircles the total length is: 

total 2 2( 3) ( 3) ( 3) 3 3 3 3 2 6L L y y y y y y y y= = + = + + + = + + + = + + + = +  

b The length for each triangle is 3L x y= + + , so for the three triangles the total length is: 

Ltotal = 3L = 3(x + y + 3) = 3x + 3y + 9 

It becomes apparent that each triangle requires x +  y metres of string and 3 metres of string.  

Having spotted the pattern, for four triangles the length would be: 
( )total 4 4 3 4 4 12L L x y x y= = + + = + +  

For 10 triangles: 
( )total 10 10 3 10 10 30L L x y x y= = + + = + + . 

Generalising, the total length for m triangles, would be: 

( )total 3 3L mL m x y mx my m= = + + = + +  

Students may simplify the expression slightly differently. 

Explore 7.8  

Duration: 5–10 minutes 

The expression 2x  means x x⋅  , so there are two xs. 5x  means x x x x x⋅ ⋅ ⋅ ⋅  so there are five xs. 

When working out the meaning of 2 5x x⋅ , we replace each power with its expansion as repeated 

multiplication,  2 5 ( ) ( )x x x x x x x x x⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ . Like addition, multiplication is associative – for 
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instance, (2 3) 5 2 (3 5)⋅ ⋅ = ⋅ ⋅ – so the brackets are not necessary and can be removed. So 
2 5 ( ) ( )x x x x x x x x x x x x x x x x⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ . 

In the latter expression, x is multiplied by itself 2 5 7+ =  times, so we can write this as single power of 

x as 2 5 7x x x⋅ = . 

Applying the same process to the other parts of the exploration, we have: 

a 3 5 8

3 5 3 5 8

( ) ( )x x x x x x x x x x x x x x x x x x x x x x x x x x x= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ =
    

  

b 2 4 6( ) ( )a a a a a a a a a a a a a a a= ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ =   

c 2 3( )y y y y y y y y y× = × × = × × = since both symbols ×  and ⋅  stand for multiplication. 

In the general case: 

( ) ( )m n m n

m n m n m n

x x x x x x x x x x x x x x x x x x +

+

= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ =    

    

 

This is often called the First Index Law, and similar applications to division and powers yield the 
different index laws. For instance, we have: 

( ) ( ) ( ) ( ) .m n mn

m m m m n

n

x x x x x x x x x x x x x x
⋅

= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ =    

   



   

Students often confuse addition of indices with multiplication, which is worth discussion. 

Explore 7.9  

Duration: 5–10 minutes 

Here, we have an unknown number of pencils in the bag and one pencil outside. Given that there are 5 
pencils in total, there must be 4 pencils in the bag, because 4 is the number we must add to 1 to obtain 5. 

In algebraic notation, we call x the unknown number of pencils in the bag. 
So we can write 1 5x + = , and therefore x = 4 

The two questions have the same meaning although they are presented differently: one is given as a 
sentence while the other is an equation. Solving the equation 1 5x + =  actually means finding the 
number x that makes 1x +  equal to 5. 
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In fact, we can see that the point (1, 6) is marked both with a dot and with a cross. 

 

Investigation 7.1  

Possible outcomes of this investigation depend on students' backgrounds. For instance, in the Italian 
language the suggested apostrophe symbol ’ is used to truncate an article before a vowel, but only for 
feminine nouns (‘una amica’ becomes ‘un'amica’, but ‘un amico’ has no apostrophe) or the last 
syllable in a word (‘poco’ becomes ‘po’).  

This investigation can be a way to introduce students to conventions used in mathematics. For 
example, 2 y×  can also be written as 2 y⋅  or simply 2y. 

Take the word ‘Expand’ in the expression ( )3 2x y+  in this chapter. Obviously, it does not mean 

make its size larger! 

Students can also remember their long division and the different ways the process is organised. This 
promises to be a rich sharing activity when students bring their views to their groups and to class. 

Can be assessed using Criteria A, B, C, D 

Investigation 7.2  

Some ambiguous expressions could be 2x y÷  or 5 3z÷  
They both involve division, and there is – apparently – a product after the ÷  symbol in both. 
The way to remove the ambiguity is to use brackets or, preferably, to use fraction bars: 

(2 )
2
xx y
y

÷ =  whereas ( 2)
2
xx y y÷ =  or 

2
xy  
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55 (3 )
3

z
z

÷ =  whereas 5(5 3)
3

z z÷ = or 5
3
z  

The investigation leads to the importance of using grouping symbols to insure clarity of expressions. 
This is especially important when students use calculators because they do not ‘see’ what convention 
the calculator programmers used. 

Can be assessed using Criteria A, B, C, D 

Investigation 7.3 

Students will probably have at least a GDC. Other software such as GeoGebra or others are also 
commonly available not to mention many internet apps. 

Graphing separately the left and right sides of the first equation, we have:  

 

We can see from the graph that there are two intersection points, with coordinates (–1 , –1) and (1, 1).  

  

The solutions of the equation 1 x
x
=  are therefore 1x = −  and 1x = , i.e., the x-coordinates of the 

intersection points. In justifying the graphical solution, it is expected that students refer to the idea of 
the solution of an equation – It is the value that satisfies both sides of an equation to make a true 
sentence. 
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For the second equation, it is a similar approach. Graphing separately the left and right sides of the 
second equation, we have 

 

We can see from the graph that there are two intersection points, with coordinates (0, 0) and (1, 1).  

 
The solutions of the equation 2x x=  are therefore 0x =  and 1x = , i.e. the x-coordinates of the 
intersection points. 

Can be assessed using Criteria A, B, C, D 

EXTRA GROUP ACTIVITIES 

Activity 1 

It is recommended that this activity be done as in-class group activity where different groups check 
other groups’ work. 
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Here is an example of a process: 

Begin with x, multiply it by 8, add 4, subtract 8, divide the result by 4 and find the value of this 
expression if x is equal to 7. 

Here is a correct record of the calculations involved:  

 ×8  +4  –8  ÷4  x = 7  
x → 8x → 8x + 4 → 8x – 4 → 2x – 1 → 2(7) – 1 = 13 

 

Apply the method shown above to different processes: 

1 Begin with x, multiply by 6, add 2, subtract 6, divide by 2, let x equal 8. 

2 Begin with y, multiply by 10, add 5, multiply by 2, subtract 20, divide by 10, let y equal 5. 

3 Begin with 3d, add 5d, subtract 7, multiply by 3, subtract 24, let d be 4. 

4 Begin with 10k, subtract k, multiply by 2k, add 18, divide by 2, let k equal –3. 

The answers are: 

1 x, 6x, 6x + 2, 6x – 4, 3x – 2; when x = 8, answer is 22. 

2 y, 10y, 10y + 5, 20y + 10, 20y – 10, 2y – 1; when y = 5, the answer is 9. 

3 3d, 8d, 8d – 7, 24d – 21, 24d – 45; when d = 4, the answer is 51. 

4 10k, 9k, 18kk (or 18k2), 18kk + 18 (or 18k2 + 18), 9kk + 9 (or 9k2 + 9); when k = –3, the answer is 90. 

Activity 2: Maths apps and games 

The website Quia has a Concentration activity for solving simple equations.  

Download the activity.This is a matching/memory game. Click on two blank 
cells in the grid. If they show an equation and a correct solution, they are 
paired. If not, they turn over again. The aim is to pair up matching equations 
and solutions until all are turned over, so you need to remember where 
unmatched equations and solutions are.  


