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Instructions: Read all questions carefully to ensure you understand what is being asked. When completing 
your official tests / exams, your grade will be based upon your: understanding, fluency, reasoning, and 
problem solving, so ensure you show all lines of working and draw  accurate, labelled diagrams where 
necessary. (ACiQ|9.0 Mathematics standard elaborations found on final page (general assessment marking 
standards)). [Practise tests are marked out of a score of 10]. For multiple choice questions, tick or fill in the 
circle next to the corresponding letter under the question.  
 
Check your work if you have time. Remember: you don’t have to start at 
question one, it’s always best to firstly look through the test, highlight the 
easy looking questions and complete them first, then secondly, go back 
through and work on the harder questions. Good luck! And remember to 
breathe!  

Part 1: Multiple Choice (2 marks) 

Question 1: 

Which of the following numbers is irrational? 

A.     B.     C.     D.  
3
4

4 π 0.333...
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Question 2: 

What is the simplest form of  ? 

A.    B.    C.    D.  

Part 2: Short Answer (4 marks) 

Question 3: 

Explain why  is an irrational number. 

48

4 3 8 6 6 2 2 12

15
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Question 4: 

Simplify the expression  . 

Part 3: Problem Solving (4 marks) 

Question 5: 

A rectangle has sides of length  . Find the area of the rectangle in simplest surd 
form. 

75 − 48

8 cm and  18 cm
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Question 6: 

Given that  , show that  is irrational. a = 7 + 3 a
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Solutions

1. (1 mark)
C. 
Pi is not expressible as a fraction and its decimal does not terminate or repeat, making it irrational.

2. (1 mark)
A. 

3. (2 marks)

4. (2 marks)

π

4 3
Factorise 48 as : 16 × 3 = 24 × 3 , so :

48 = 24 × 3

= 16 × 3

= 16 × 3

= 4 3 .

15 is irrational because 15 is not a perfect square, 

meaning there's no integer whose square is 15 .

Thus,  15 cannot be expressed as a simple fraction;
its decimal expansion goes on infinitely without repeating.

First, simplify each term:

75 = 25 × 3

= 25 × 3

= 5 3 ,

48 = 16 × 3

= 16 × 3

= 4 3 ,

Then subtract:

75 − 48 = 5 3 − 4 3

= 1 3

= 3 .
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5. (2 marks)
Simplify the side lengths:

8 = 4 × 2

= 2 2 ,

18 = 9 × 2

= 3 2 .

Area  = length × width :

Area  = 2 2 × 3 2

= 2 × 3 × 2 × 2

= 6 × 2 × 2

= 6 × 4
= 6 × 2
= 12 cm2 .
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6. (2 marks)
Assume for contradiction that a is rational, 

then a =
p
q
 where p and q are integers with no common factors other than 1 .

a = 7 + 3

Squaring both sides : 

a2 = ( 7 + 3)2

= ( 7 + 3) × ( 7 + 3) Use Crab Claw

= 7 ⋅ 7 + 7 ⋅ 3 + 3 ⋅ 7 + 3 ⋅ 3

= 7 + 7 ⋅ 3 + 3 ⋅ 7 + 3

= 7 + 7 ⋅ 3 + 3 ⋅ 7 + 3

= 7 + 21 + 21 + 3

= 7 + 1 21 + 1 21 + 3

= 7 + 2 21 + 3

a2 = 10 + 2 21 .

( 7 + 3)2 = 10 + 2 21 .

If a2 is rational, remember a =
p
q

→ a2 =
p2

q2 [ = ( p
q )

2

]  , then : 

10 + 2 21 must be rational, and as 10 is rational, and as 2 × maintains rationality, this implies 

21 is rational, which is a contradiction since  21 is known to be irrational, 

(as 21 is not a perfect square).

Therefore, a must be irrational.
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Instructions: Read all questions carefully to ensure you understand what is being asked. When completing 
your official tests / exams, your grade will be based upon your: understanding, fluency, reasoning, and 
problem solving, so ensure you show all lines of working and draw  accurate, labelled diagrams where 
necessary. (ACiQ|9.0 Mathematics standard elaborations found on final page (general assessment marking 
standards)). [Practise tests are marked out of a score of 10]. For multiple choice questions, tick or fill in the 
circle next to the corresponding letter under the question.  
 
Check your work if you have time. Remember: you don’t have to start at 
question one, it’s always best to firstly look through the test, highlight the 
easy looking questions and complete them first, then secondly, go back 
through and work on the harder questions. Good luck! And remember to 
breathe!  

Part 1: Multiple Choice (2 marks) 
Question 1: 

Simplify the expression  . 

A.     B.     C.     D.  

23 × 25

215 28 48 213
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Question 2: 

Which of the following is the simplest form of  ? 

A.    B.    C.    D.  

Part 2: Short Answer (4 marks) 
Question 3: 

Simplify the following expressions using index laws: 

a)  

b)  

50

5 2 25 2 10 5 2 25

54 ÷ 52 ≡
54

52

(32)3
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Question 4: 

Simplify  and express the answer in simplest surd form. 

Part 3: Problem Solving (4 marks) 
Question 5: 

a) Simplify  using index laws. 

72 + 18

4x5 × 2x3

8x2
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b) Rationalise the denominator of  . 

Question 6: 

A square has an area of  . 

a) Express the side length as a surd in simplest form. 

3

5

48 cm2
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b) If the side length is doubled, find the new area and simplify the result. 
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Solutions
     
1. (1 mark)

2. (1 mark)

3a. (2 marks)

  b. (1 mark)

B. 28 .

Using the index law: am × an = am+n ,

23 × 25 = 23+5

= 28 .

A. 5 2 .

Factorise 50 as 25 × 2 , so :

50 = 25 × 2

= 25 × 2

= 5 2 .

54 ÷ 52 = 54−2

= 52

= 25 .

Using : am ÷ an = am−n .

(32)3 = 32×3

= 36

= 729 .

Using : (am)n = am×n .
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4. (2 marks)

5a. (1 mark)

72 + 18

72 = 36 × 2

= 36 × 2

= 6 2 ,

18 = 9 × 2

= 9 × 2

= 3 2 ,

72 + 18 = 6 2 + 3 2

= 9 2 .

4x5 × 2x3

8x2

Numerator: 

4x5 × 2x3 = (4 × 2) × x5+3

= 8x5+3

= 8x8 ,

Divide : 

8x8

8x2
=

8
8

× x8−2

= 1 × x6

= x6 .
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  b. (1 mark)

6a. (1 mark)

  b. (1 mark)

Multiply by 
5

5
:

3

5
×

5

5
=

3 × 5

5 × 5

=
3 5

5 × 5

=
3 5

25

=
3 5

5
.

Area  → s2 = 48 ,

s2 = 48

s = 48

= 16 × 3

= 16 × 3

= 4 3 cm .

New side length S = 2 × 4 3

S = 8 3 cm ,

New area  = S2

= (8 3)2

= 82 × ( 3)
2

= 82 × ( 3) 2

= 64 × 3
= 192 cm2 .
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Instructions: Read all questions carefully to ensure you understand what is being asked. When completing 
your official tests / exams, your grade will be based upon your: understanding, fluency, reasoning, and 
problem solving, so ensure you show all lines of working and draw  accurate, labelled diagrams where 
necessary. (ACiQ|9.0 Mathematics standard elaborations found on final page (general assessment marking 
standards)). [Practise tests are marked out of a score of 10]. For multiple choice questions, tick or fill in the 
circle next to the corresponding letter under the question.  
 
Check your work if you have time. Remember: you don’t have to start at 
question one, it’s always best to firstly look through the test, highlight the 
easy looking questions and complete them first, then secondly, go back 
through and work on the harder questions. Good luck! And remember to 
breathe!  

Part 1: Multiple Choice (2 marks) 

Question 1: 

Which operation would you perform first in simplifying  ? 

A. Multiply  
B. Subtract  
C. Add  
D. Distribute  to both terms inside the parentheses 

3x + 2(5x − 7)

2 by 5x
7 from 5x

3x and 2
2
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Question 2: 

What is the solution to the equation  ? 

A.    B.    C.    D.  

Part 2: Short Answer (4 marks) 

Question 3: 
Expand and simplify  . 

2x − 5 = 7

x = 1 x = 6 x = 11 x = 12

(x − 3)(x + 3)
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Question 4: 
Factorise the polynomial  . 

Part 3: Problem Solving (4 marks) 

Question 5: 
Solve the equation  by factoring. 

x2 + 6x + 8

3x2 − 12x = 0
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Question 6: 

Simplify the expression   by factorising the numerator. 
2x2 + 5x − 3

x + 3

                Acacia Tutoring Australia   ..  www.acaciatutoring.com.au       info@acaciatutoring.com.au  Page  of          21 25

mailto:info@acaciatutoring.com.au
http://www.acaciatutoring.com.au




Member of the Australian Tutoring Association

  ….

Solutions

1. (1 mark)
D. Distribute  to both terms inside the parentheses. 
According to the order of operations, you distribute before adding.

2. (1 mark)

 
3. (2 marks)

4. (2 marks)

2

B. x = 6 .

Solving for x :
2x − 5 = 7

2x −5 +5 = 7 +5
2x = 12
2x
2

=
12
2

x = 6 .

Using the difference of squares formula:

(x − 3)(x + 3) = x2 − 32

= x2 − 9 .

Find two numbers that multiply to 8 and add to 6 :

x2 + 6x + 8 = (x + 2)(x + 4) .
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5. (2 marks)
3x2 − 12x = 0

3x × x − 3x × 4 = 0
3x × x−3x × 4 = 0

3x × (x − 4) = 0

Factor out the common factor:

3x(x − 4) = 0

⇒ 3x(x − 4) = 0
3x(x − 4)

3x
=

0
3x

x − 4 = 0
x −4 +4 = 0 +4

x = 4 ,

AND

⇒ 3x(x − 4) = 0
3x(x − 4)

(x − 4)
=

0
(x − 4)

3x = 0
3x
3

=
0
3

x = 0 .

So, x = 0 and x = 4 .
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6. (2 marks)

2x2 + 5x − 3
x + 3

Numerator:
2x2 + 5x − 3

2x2+5x−3

We need numbers that multiply to give (2 × −3) = −6 and add to +5 :
These numbers are 6 and  − 1 ,
 so we break 5x into 6x − 1x = 6x − x ,

→ 2x2 + 5x − 3
= 2x2 + 6x − x − 3
= x × 2x + x × 6 − 1 × x − 1 × 3
= 2x × x + 2x × 3 − 1 × x − 1 × 3
= 2x × x+2x × 3−1 × x−1 × +3
= 2x(x + 3)−1(x + 3)
= (2x − 1)(x + 3) .

So, 
2x2 + 5x − 3

x + 3
⇒

(2x − 1)(x + 3)
x + 3

=
(2x − 1)(x + 3)

(x + 3)
= 2x − 1 .
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General Assessment Marking Standards

Remember: When your official tests are marked, they won’t be a score out of 10, they will be a grade 
(A,B,C,D,E) based on the following standards:
 

IMPORTANT: At Acacia Tutoring we believe all educational resources should be free, as 
education, is a fundamental human right and a cornerstone of an equitable society. By 
removing financial barriers, we ensure that all students, regardless of their 
socioeconomic background, have equal access to high-quality learning materials.  This 
inclusivity promotes fairness, helps bridge achievement gaps, and fosters a society 
where every individual can reach their full potential.  

Furthermore, free resources empower teachers and parents, providing them with tools 
to support diverse learners and improve outcomes across communities. Education 
benefits everyone, and making resources universally accessible ensures we build a 
more informed, skilled, and prosperous future for all.  

All documents are formatted as a .pdf file, and are completely FREE to use, print and 
distribute - as long as they are not sold or reproduced to make a profit.  

N.B. Although we try our best to produce high-quality, accurate and precise materials, we at Acacia Tutoring are still human, these 
documents may contain errors or omissions, if you find any and wish to help, please contact Jason at info@acaciatutoring.com.au .
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