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Equivalent Algebraic Expressions 
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This worksheet will show you how to work out different types of algebra 
questions. Each section contains a worked example, a question with hints 

and then questions for you to work through on your own. 
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Section A 
 

Worked Example 
 
Categorise the following into expression, equations, and identities: 
 

a) 𝑥𝑥2 + 4 b) 𝑥𝑥2 + 4𝑥𝑥 = 5 c) 4𝑦𝑦2 + 𝑦𝑦2 = 5𝑦𝑦2 
d) 𝑥𝑥2�𝑦𝑦 e) 𝑥𝑥2 + 𝑦𝑦2 = 25 f) 16𝑦𝑦2 + 8𝑦𝑦 + 4 = 2 

 
Step 1: Firstly, we need to work out which ones are expressions. We know that expressions are a 

group of terms related to each other using mathematical operations, and do not have an 
equals sign. 

 
The above definition tells us that a) and d) are expressions. 

 
Step 2: Now, we want to see which ones are equations. An equation is a statement with an equals 

sign stating two expressions are equal.  
 

Using this, we can see that b), e) and f) are equations. 
 
 
Step 3: Lastly, we look for the identities. An identity is an equation that is true no matter what 

values are inputted. 
 

Hence, only c) is an identity. 
 

 
 

Guided Example 
 
Categorise the following into expression, equations, and identities: 
 

a) 𝑥𝑥𝑦𝑦 + 𝑧𝑧 = 𝑤𝑤 b) 4𝑥𝑥2 + 𝑥𝑥 c) 𝑧𝑧2 + 2𝑧𝑧 = 4 
d) 2(𝑥𝑥2 + 𝑦𝑦2) = 2𝑥𝑥2 + 2𝑦𝑦2 e) 𝑥𝑥𝑦𝑦𝑧𝑧 f) 4𝑥𝑥2 − 𝑥𝑥2 = 3𝑥𝑥2 

 
Step 1: Using the definition, identify which of the list are expressions. 
 
 
 
 
 
Step 2: Using the definition, identify which of the list are equations. 
 
 
 
 
 
Step 3: Using the definition, identify which of the list are identities. 
 
 

 
 

 

Expressionsdonothaveanequalssign
Therefore b e are expressions

Equations aretwostatementswithanequalssignbetween

Therefore a c areequations

Anidentityis atrueequation
Therefore d f are identities

https://bit.ly/pmt-cc
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu



Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

1. Categorise the following into expressions, equations, and identities: 
 

a) 𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧 b) 𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧 = 64 
c) 3𝑥𝑥 + 2𝑥𝑥 − 4𝑧𝑧 + 4𝑧𝑧2 = 5𝑥𝑥 + 4(𝑧𝑧2 − 𝑧𝑧) d) 7𝑥𝑥2 + 2𝑥𝑥 + 2021 = 0 
e) sin 𝑥𝑥 + cos 𝑥𝑥 f) tan 𝑥𝑥 = sin 𝑥𝑥

cos𝑥𝑥
 

 

 

 

 

 

 

 

2. Write an expression that contains the information below for any number, 𝑛𝑛: 
 

Start with a number, 𝑛𝑛, subtract 14 and multiply the result by 2 

 

 

 

 

 

3. If the area of a rectangle is 50, and the sides are labelled with 𝑥𝑥 and 𝑦𝑦: 
a) Write an equation for the area 
b) Write an expression for the perimeter 

 

 

  

Expressionsdonothaveanequalssign
Therefore a e are expressions

Equations aretwostatementswithanequalssignbetween

Therefore bid areequations

Anidentityis a theequation
Therefore C f are identities
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Section B – Higher Only 
 

Worked Example 
 
Prove that the square of an odd number is odd. 
 
Step 1: Firstly, we represent any odd number by the expression 2𝑛𝑛 + 1 where 𝑛𝑛 can be any integer. 

Then we square it: 
 

(2𝑛𝑛 + 1)2 = (2𝑛𝑛 + 1)(2𝑛𝑛 + 1) = 4𝑛𝑛2 + 2𝑛𝑛 + 2𝑛𝑛 + 1 = 4𝑛𝑛2 + 4𝑛𝑛 + 1 
 
 
Step 2: Now we know that (2𝑛𝑛 + 1)2 = 4𝑛𝑛2 + 4𝑛𝑛 + 1, we need to factorise parts of it in a way that 

allows us to prove the statement: 
 

Only focus on parts of the product and look for a factor that we can take out (divide terms 
by). In this case, we can divide the first and second terms by 4, so let’s take that out as a 
factor.  

4𝑛𝑛2 + 4𝑛𝑛 + 1 = 4(𝑛𝑛2 + 𝑛𝑛) + 1 
 

By doing the above, we can see that (2𝑛𝑛 + 1)2 is the sum of an even part, 4(𝑛𝑛2 + 𝑛𝑛) (since 
it is divisible by 4), and 1. We know that an even number plus 1 is odd, hence it is odd. 

 

 
 

Guided Example 
 
Prove that (𝒏𝒏+ 𝟐𝟐)𝟐𝟐 − (𝒏𝒏 − 𝟐𝟐)𝟐𝟐 is always divisible by 8, when n is an integer. 
 
Step 1: Expand the brackets. 
 
 
 
 
 
 
Step 2: Simplify the answer. 
 
 
 
 
 
 
 
Step 3: Use the simplified result to prove the required result. 
 

 
 

  
 
 

 
 

Cnt2Cnt2 n't 2n 2n 4 n an 4
n 2 n 2 n2 2n 2n 4 N 4h 4

n t4h 4 n2 4h 4

It 4nF 4nA
8h

8h 8 n

This isdivisibleby8 as 8 is afactor
Therefore Cnt272 Cn 2

2 is divisibleby8
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

4. Prove that the square of an even number is always even. 

 

 

 

 

 

 

 

 

5. Prove that (𝑛𝑛 + 13)2 − (𝑛𝑛 + 2)2 is always divisible by 11, where 𝑛𝑛 is any integer. 

 

 

 

 

 

 

 

 

 

6. Prove that the sum of three consecutive numbers is always divisible by 3. 

 

 

 

 

 

 

 

 

Even number 2n
Squareofeven 2n 2nx2n

4h
4n 2 2n
2is afactoroftheresultmeaningit iseven
Thereforethesquareofaevenisalwayseven

n t 13 n 13 n t 26n t 169
n t2 nt 2 n t 4n t 4

n t26n t169 n tant 4

n t26n 169 n2 4h 4
22n t165
11 2n t 15

Il is afactoroftheresult
Therefore Cnt1332 n 2 isalwaysdivisibleby11

consecutivenumbers n n n n t l
sum n Dt n t nti

na th t htt
3n
3 n

3 is a factoroftheresult
Therefore thesumof 3consecutive numbersis

divisibleby3
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