
SURDS: PROBLEM SOLVING 

GRADES 8-9 

 

Examination practice questions 

  

 

 

Instructions  

• Use black ink or ball-point pen. 

• Answer the questions in the spaces provided – there may be more space than you need.  

• Calculators may be used.  

 

Information 

• The marks for each question are shown in brackets. 

• If the number of marks for two similar questions isn’t the same, this is likely due to them 

being modelled on different specifications. In this case, it is worth considering both mark 

schemes. 

• Use the number of marks for each question as a guide as to how much time to spend on 

each question. As a rough guide, you can multiply the number of marks by 1.2 to see how 

many minutes you should spend on a question. 

• Questions will generally get more challenging as the document progresses. Some of the 

latter questions will go beyond the core grade level for this topic. 

 

Advice 

•  Read each question carefully before you start to answer it.  

•  Don’t forget to have fun. 

•  Check your answers at the end.  
 

 

 

 

 

 

You should have:  

A ruler, protractor, compasses, a pen, pencil, eraser, calculator. 

For some questions, you may need tracing paper. 



Q1.                                                                                                                              AtoZrevision.com                            

Here is a sequence. 

 2       2√7      14       14√7 

The 𝑛th term of this sequence is 2 × (√7)
𝑛−1

 

Find the value of the 21st term divided by the 17th term. 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

Q2.                                                                                                                              AtoZrevision.com                            

Given that 𝑎 is a positive integer, show that  √3𝑎(√12𝑎 + 𝑎√3𝑎)  is always a multiple of 3. 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 



Q3.                                                                                                                              AtoZrevision.com                            

Given that  (5 − √𝑥)
2

= 𝑦 − 20√2  where 𝑥 and 𝑦 are positive integers, find the value of 𝑥 and the value 
of 𝑦. 

 

 

 

 

 

 

 

 

 

 

x = ……………….… y =……………………… 

(3 marks) 

Q4.                                                                                                                              AtoZrevision.com                            

Given that 𝑥 and 𝑦 are positive integers such that  (1 + √𝑥)(3 + √𝑥) = 𝑦 + 4√5   find the value of 𝑥 and 

the value of 𝑦. 

 

 

 

 

 

 

 

 

 

 

x = ……………….… y =……………………… 

(3 marks) 



Q5.                                                                                                                              AtoZrevision.com                            

(√𝑎 + √8𝑎)
2

= 54 + 𝑏√2 

𝑎 and 𝑏 are positive integers. 
Find the value of 𝑎 and the value of 𝑏. 

 

 

 

 

 

 

 

 

 

 

 

a = ……………….… b =……………………… 

(3 marks) 

Q6.                                                                                                                              AtoZrevision.com                            

Show that (4 + 3√𝑥)
2
 can be written as 16 + 𝑘√𝑥 + 9𝑥. where 𝑘 is a constant to be found. 

 

 

 

 

 

 

 

 

 

 

k =……………………… 

(3 marks) 



Q7.                                                                                                                              AtoZrevision.com                            

Solve the equation  

10 + 𝑥√8 =
6𝑥

√2
 

Give your answer in the form 𝑎√𝑏 where 𝑎 and 𝑏 are integers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 

 

 

 

 

 

 

 

 

 

 



Q8.                                                                                                                              AtoZrevision.com                            

The area of a rectangle is 18 cm 2 

The length of the rectangle is (√7 + 1) cm. 

Without using a calculator, find the width of the rectangle. 

Give your answer in the form 𝑎√𝑏 + 𝑐 where 𝑎, 𝑏 and 𝑐 are integers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

 

 

 

 

 

 

 

 

 

 

 



Q9.                                                                                                                              AtoZrevision.com                            

A rectangle 𝑅 has a length (1 + √5) cm and an area of √80 cm 2. 

Calculate the width of 𝑅 in cm. Express your answer in the form 𝑝 + 𝑞√5, where 𝑝 and 𝑞 are integers to be 
found. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 

 

 

 

 

 

 

 

 

 

 



Q10.                                                                                                                            AtoZrevision.com                            

 

The area of this trapezium is (6√2 − 1) cm 2. 

Find the height of the trapezium. 
Give your answer in its simplest form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(5 marks) 

 



Q11.                                                                                                                            AtoZrevision.com                            

A trapezium ABCD has an area of 5√6 cm2. 

 

AB = 4 cm. 

BC = √3 cm. 
DC = 𝑘 cm. 

Calculate the value of 𝑘, giving your answer in the form 𝑎√𝑏 − 𝑐, where 𝑎, 𝑏 and 𝑐 are positive integers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

 

 

 



Q12.                                                                                                                            AtoZrevision.com                            

 

The diagram shows a right-angled triangle. 

The length of the base of the triangle is 2√3 cm. 

The length of the hypotenuse of the triangle is 6 cm. The area of the triangle is 𝐴 cm2. 

Show that 𝐴 = 𝑘√2 giving the value of 𝑘. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(5 marks) 



Q13.                                                                                                                            AtoZrevision.com                            

𝑎 = √8 + 2  

𝑏 = √8 − 2  

𝑇 = 𝑎2−𝑏2  

Work out the value of 𝑇. 

Give your answer in the form 𝑐√2 where 𝑐 is an integer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 

 

 

 



Q14.                                                                                                                            AtoZrevision.com                            

𝐴𝐵𝐷 is a right-angled triangle. 

 

All measurements are given in centimetres. 

𝐶 is the point on 𝐵𝐷 such that 𝐶𝐷 =
√3

3
 

 𝐴𝐷 = 𝐵𝐷 =
√2

2
 

Work out the exact area, in cm2, of the shaded region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 



Q15.                                                                                                                            AtoZrevision.com                            

 

A large rectangular piece of card is (√5 + √20) cm long and √8 cm wide. 

A small rectangle √2 cm long and √5 cm wide is cut out of the piece of card. 

Express the area of the card that is left as a percentage of the area of the large rectangle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 



Q16.                                                                                                                            AtoZrevision.com                            

 

You are given that sin75
°

=
√3+1

2√2
 

Find the area of triangle 𝐴𝐵𝐶 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

 

 

 



Q17.                                                                                                                            AtoZrevision.com                            

𝐴𝐵𝐶 is a triangle. 
𝐴𝐷 is perpendicular to 𝐵𝐶. 

𝐴𝐵 = 3√3 cm, 𝐵𝐷 = 3√2 cm, 𝐷𝐶 = √2 cm 

 

Work out the area of triangle 𝐴𝐵𝐶. 

Give your answer in the form 𝑎√2 where 𝑎 is an integer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(5 marks) 



Q18.                                                                                                                            AtoZrevision.com                            

 

All measurements on the triangle are in centimetres. 

𝐴𝐵𝐶 is a right-angled triangle. 
𝑘 is a positive integer. 

Find the value of 𝑘. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 

 



Q19.                                                                                                                            AtoZrevision.com                            

What is the median of the following numbers? 

9√2  3√19   4√11   5√7   6√5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

 

 

 

 

 

 

 

 

 

 



Q20.                                                                                                                            AtoZrevision.com                            

The diagram shows a solid cylinder. 

 

The cylinder has radius 4√3 cm and height ℎ cm. 

The total surface area of the cylinder is 56𝜋√6 𝑐𝑚2. 

Find the exact value of ℎ. 

Give your answer in the form 𝑎√2 + 𝑏√3 where 𝑎 and 𝑏 are integers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(4 marks) 



Q21.                                                                                                                            AtoZrevision.com                            

Find the value of the expression 

√8 − 4√2 + 1 + √9 − 12√2 + 8 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

Q22.                                                                                                                            AtoZrevision.com                            

Circle the smallest value. 

10 − 3√11   8 − 3√7   5 − 2√6   9 − 4√5   7 − 4√3 

 

 

 

 

 

 

 

 

 

 

 

  

(3 marks) 



Q23.                                                                                                                            AtoZrevision.com                            

The 𝑛th term in a certain sequence is calculated by multiplying together all the numbers √1 +
1

𝑘
 where 𝑘 

takes all the integer values from 2 to 𝑛 + 1 inclusive. For example, the third term in the sequence is 

√1 +
1

2
× √1 +

1

3
× √1 +

1

4
. 

Which is the smallest value of 𝑛 for which the 𝑛th term of the sequence is an integer? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

 

 

 



Q24.                                                                                                                            AtoZrevision.com                            

For which value of 𝑘 is √2016 + √56 equal to 14𝑘? 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 

Q25.                                                                                                                            AtoZrevision.com                            

Two squares, each of side length 1 + √2 units, overlap. The overlapping region is a regular octagon. 

What is the area of the octagon? Give your answer in square units. 

 

 

 

 

 

 

 

 

 

 

 

……………….………………………… 

(3 marks) 


