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1. Number 
Topic: Highest Common factor Sparx Clips: M698, M365, U529, U250 
Question 1: Work out the highest common factor (HCF) of the following pair of numbers:  
(a) (b) (c) (d) 

 
28 𝑎𝑛𝑑 70 

 

 
35 𝑎𝑛𝑑 70 

 

 
30 𝑎𝑛𝑑 70 

 

 
30 𝑎𝑛𝑑 60 

 
(e) (f) (g) (h) 

 
24 𝑎𝑛𝑑 60 

 

 
48 𝑎𝑛𝑑 60 

 

 
48 𝑎𝑛𝑑 88 

 

 
4 𝑎𝑛𝑑 88 

 
 

Topic: Adding and subtracting with standard form Sparx Clips: U290 
Question 2: Calculate, giving your answer in standard form: 
(a) (b) (c) (d) 

 
(5 × 104) + (4 × 104) 

 

 
(15 × 104) + (4 × 104) 

 

 
(15 × 104) − (4 × 104) 
 

 
(15 × 104) − (5.1 × 104) 

(e) (f) (g) (h) 
 
(15 × 104) − (5.1 × 102) 

 
(15 × 104) + (5.1 × 102) 

 
(3 × 104) + (40 × 103) 

 
(0.3 × 102) + (0.4 × 105) 

 
 

Topic: Recurring decimals to fractions Sparx Clips: U689 
Question 3: Convert the recurring decimals to fractions, giving your answer in simplest form: 
(a) (b) (c) (d) 

 
0. 3̇ 

 

 
0. 5̇3̇ 

 
0.53̇ 

 

 
0. 2̇53̇ 

(e) (f) (g) (h) 
 

0.25̇3̇ 
 

0.253̇ 
 

Show that  

0. 3̇  ×  0.53̇ =  
8

45
 

  

 
Work out 

0. 5̇3̇  ÷ 
1

11
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Topic: Rationalising denominators containing a 
single term (N-C) 

Sparx code: U707 

Q4: Rationalise the denominator: 
(a) (b) (c) (d) (e) 

 
2

√3
 

 

 
2

√5
 

 

 
7

√5
 

 

 
1

√5
 

 

 
5

√10
 

 
(f) (g) (h) (i) (j) 

 
5

2√10
 

 

 
5

2√3
 

 

 
5

2√18
 

 

 
5

2√72
 

 

 
5

√72
 

 
 

Topic: Rationalising denominators containing two 
terms (N-C) 

Sparx code: U281 

Question 5: Simplify:   
(a) (b) (c) (d) 

 
3

√5
+

√2

√15
 

 
3

√5
+

√2

√30
 

 
3

√10
+

√2

√30
 

 
3

√10
+

√2

18
 

 
(e) (f) (g) (h) 

 
3

√9
−

√2

18
 

 

 
3

√9
−

√2

√18
 

 

 
3

√9
−

√2

√54
 

 

 
1

√27
−

√2

√54
 

 
(i) (j) (k) (l) 

 
1

√27
−

√2

3√6
 

 

 
1

3
−

√2

3√6
 

 

 
1

2
−

√2

3√6
 

 

 
10

2√2
−

√2

3√6
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Topic: Rationalising denominators containing two 
terms (N-C) 

Sparx code: U281 

Question 6: Write in the form 𝑎√𝑏+𝑐

𝑑
 where 𝑎, 𝑏, 𝑐 and 𝑑 are integers 

(a) (b) (c) (d) 
 

2 − √3

2 + √3
 

 

 
2 − √3

√3 + 2
 

 

 
2 − √3

√5 + 2
 

 

 
2 − √5

√5 + 2
 

 
(e) (f) (g) (h) 

 
2 − √5

√25 + 2
 

 

 
2 − √25

√25 + 2
 

 

 
3 − √25

√25 + 3
 

 

 
6 − √25

6 + √25
 

 
 

Topic: Prime factor decomposition Sparx code: U739 
Question 7:  Express the following numbers as a product of prime factors: 
(a) (a) (a) (a) (a) 

 
18 

 
90 180 60 360 

 
 
 

    

(f) (f) (f) (f) (f) 
 

240 
 

24 12 84 132 
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Topic: Finding the HCF and LCM using prime factor 
decomposition 

Sparx code: U250 

Question 8:  Write down the lowest common multiple (LCM) of the following numbers: 
(a) (a) (a) (a) (a) 

 
20 and 48 

 
24 and 60 

 
12 and 22 

 
24 and 52 

 
36 and 48 

 
     

 
 

(f) (f) (f) (f) (f) 
 

15, 12 and 60 
 

12, 60 and 100 
 

34, 80 and 100 
 

35, 70 and 100 
 

35, 56 and 70 
 

     
 
 

 

Topic: Error intervals Sparx code: U657 
Question 9:  
(a) (b) 
Lily rounds a number, 𝑦, to the nearest whole number.  
 
Her result is 5  
 
Write down the error interval for y 
 

A number, 𝑥, is 21 when rounded to 2 significant 
figures.  
 
Write down the error interval. 
 

(c) (d) 
The length of a line, 𝑙, was given as 2.8cm, truncated 
to 1 decimal place.  

 
Complete the error interval for l  

 
 

……………….. cm  ≤  l  < ……………….. cm 
 

The length of each side of a regular hexagon is 4.7cm 
to 1 decimal place.  
 
Write the error interval for the perimeter, P 
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2. Algebra 
Topic: Quadratic graphs Sparx Clip: U989, U667 
Question 1:  
(a) (b) 

 

 

 

 

 

 
(c) (d) 

 
Below is the graph of 𝑦 = 𝑥2 + 𝑥 − 1 

 

 
 

a) Write down the turning point of 𝑦 = 𝑥2 + 𝑥 − 1 
 

b) Find estimates of the solutions to 𝑥2 + 𝑥 − 1 = 0 

 
Below is the graph of 𝑦 = 𝑥2 − 2𝑥 − 13 

 

 
 

a) Write down the turning point of 𝑦 = 𝑥2 − 2𝑥 − 13 
 

b) Find estimates of the solutions to 𝑥2 − 2𝑥 − 13 =
0 
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Topic: Multiplication and division of algebraic 
fractions 

Sparx Clips: U457, M568, U103 

Question 2: Express the following as a single simplified fraction: 
(a) (b) (c) (d) 
 

6𝑐

𝑤2
×

15𝑤3

2𝑐2
 

 

 
2𝑎2

3𝑏3
×

6𝑏2

5𝑎
 

 

 
2𝑎3𝑏

3
×

6

𝑎𝑏2
 

 

 
14𝑎2𝑏𝑐3

9
×

6𝑏3

21𝑎3𝑐
 

 
(e) (f) (g) (h) 
 

14𝑎2𝑏𝑐3

9
÷

21𝑎3𝑐

6𝑏3
 

 

 
14𝑎2𝑏2

9
÷

21𝑎3𝑐

6𝑏3
 

 

 
14𝑎2𝑏2

7
÷

21𝑎3𝑐

6𝑏3
 

 

 
14𝑎2𝑏2

7
÷

21𝑎3𝑐

8𝑏3
 

 
 

Topic: Solve single linear inequalities (positive x)  Sparx Clips: M118, M732, U759, U738 
Question 3: Solve:  
(a) (b) (c) (d) 

 
12 + 6𝑎 ≤ 30 

 

 
12 + 3𝑎 ≤ 30 

 

 
30 + 3𝑎 ≤ 12 

 

 
3𝑎 − 30 ≤ 12 

 
(e) (f) (g) (h) 

 
𝑎

3
+ 6 < 12 

 

 
𝑎

3
+ 18 < 12 

 

 
𝑎 − 18

3
< 12 

 

 
18 + 𝑎

3
> 12 

 
 

Topic: Integer solutions to inequalities Sparx clips: U145 
Question 4: Find the range of values for x 

(a) (b) (c) 
 

15 < 6𝑥 + 3 < 27 
 

 
15 < 3𝑥 + 3 < 27 

 

 
15 < 𝑥 + 3 < 27 

 
(d) (e) (f) 

 
15 < 𝑥 − 3 < 27 

 

 

−15 < 3 −
𝑥

2
< 5 

 

 

−5 < 1 −
𝑥

2
< 5 
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Topic: Algebraic Proof Sparx clips: U582 
Question 5:  

(a) (b) (c) 
 

Prove, using algebra, that the sum 
of two consecutive whole 
numbers is always an odd 
number.  
 

 
Prove algebraically that the sum of 

the squares of any two 
consecutive numbers always 
leaves a remainder of 1 when 

divided by 2. 

 
Show algebraically that the sum of 
any 3 consecutive even numbers 

is always a multiple of 6.  

(d) (e) (f) 
 

Prove algebraically that the 
difference between the squares of 

any two consecutive integers is 
always an odd number.  

 
Prove that the sum of the squares 

of any three consecutive odd 
numbers is always 11 more than a 

multiple of 12.  

 
Prove algebraically that the 

difference between the squares of 
any two consecutive integers is 
equal to the sum of these two 

integers.  
 

 

Topic: Recurring decimals to fractions Sparx Clips: U689 
Question 6:  

x = 0.4
.

  y = 0.954
. .

 

Work out the value of xy. 
Give your answer as a fraction in its simplest form 
 

 
 
 
 
 

 

Topic: Equations from complex functions Sparx Clips: U448, M509, U325 
Question 7: The functions 𝑓(𝑥), 𝑔(𝑥) and ℎ(𝑥) are given by the following: 
 

𝑓(𝑥) = 4𝑥 − 3 𝑔(𝑥) = 2𝑥 + 6 ℎ(𝑥) = 𝑥2 
 

(a) (b) (c) (d) 
 

𝑓𝑔(𝑥) 
 

 
𝑔𝑓(𝑥) 

 

 
ℎ𝑓(𝑥) 

 

 
𝑓ℎ(𝑥) 

 
(e) (f) (g) (h) 
 

ℎ𝑔(𝑥) 
 

 
𝑔ℎ(𝑥) 

 

 
𝑓𝑔ℎ(𝑥) 

 

 
ℎ𝑔𝑓(𝑥) 
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Topic: Find the equation of a line Sparx Clips: M544, U315, U477 
Question 8: Work out the equation of the line. Give your answer in the form 𝑦 = 𝑚𝑥 + 𝑐 
(a) (b) (c) (d) 
 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 4 
 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (1,10) 

 
𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 2 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (−3,3) 
 

 
𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 1 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (5,2) 

 
𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = −3 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (−2,8) 

(e) (f) (g) (h) 
 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = −5 
 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (3,−1) 

 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =
1

2
 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (4,5) 

 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =
2

5
 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (−5,−5) 

 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = −
2

3
 

 
𝑃𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 

= (9,15) 
 

 

Topic: Multiplying vectors by scalars Clip: U632, U903, U564 
Question 9:  Work out the following as a column vector. 
(a) (b) 
𝑎 = ( 5

7
 )  and  𝑏 = ( 6

4
 ) 

 
Write down as a column vector 

(i) 2𝑎 +   𝑏 
(ii) 2𝑎 +   3𝑏 
(iii) 𝑎 −   3𝑏 
(iv) 5𝑎 −   2𝑏 

𝑎 = ( −2
5
 )  and  𝑏 = ( 4

−3
 ) 

 
Write down as a column vector 

(i) 𝑎 +   2𝑏 
(ii) 4𝑎 +   𝑏 
(iii) 2𝑎 −   3𝑏 
(iv) 3𝑎 −   2𝑏 

 

Topic: Substituting into real-life formulae Sparx code: U144 
Question 10: The formula can be used to convert between Celsius and Fahrenheit: F = 1.8c + 32.  
Work out the value of: 
(a) (b) (c) (d) 

 
𝐹 𝑤ℎ𝑒𝑛 𝐶 = 2 

 

 
𝐹 𝑤ℎ𝑒𝑛 𝐶 = 4 

 

 
𝐹 𝑤ℎ𝑒𝑛 𝐶 = 10 

 

 
𝐹 𝑤ℎ𝑒𝑛 𝐶 = 15 

 
(e) (f) 
 

𝐶 𝑤ℎ𝑒𝑛 𝐹 = 68 
 

 
𝐶 𝑤ℎ𝑒𝑛 𝐹 = 50 
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Topic: Solving quadratic inequalities Sparx code: U133 
Question 11: Solve: 
(a) (b) (c) 
 

(2𝑥 − 1)(𝑥 − 4) < 0 
 

 
(5𝑥 + 1)(𝑥 + 4) > 0 

 

 
(2𝑥 + 7)(𝑥 − 8) ≤ 0 

 
 
 
 

  

(d) (e) (f) 
 

(3𝑥 − 2)(𝑥 + 1) ≤ 0 
 

 
(4𝑥 − 3)(2𝑥 − 9) > 0 

 

 
(3𝑥 + 2)(3𝑥 − 5) ≥ 0 

 
 
 
 

  

 

Topic: Finding the turning point of a quadratic graph 
by completing the square 

Sparx code: U769 

Question 12: The curve C has equation stated. Find the coordinates of the turning point on C.  
(a) (b) (c) (d) 

 
𝑦 = 𝑥2 − 10𝑥 + 24 

 
𝑦 = 𝑥2 − 14𝑥 + 24 

 
𝑦 = 𝑥2 − 14𝑥 − 24 

 
𝑦 = 𝑥2 − 8𝑥 − 24 

 
 
 
 
 

   

(e) (f) (g) (h) 
 

𝑦 = 𝑥2 − 7𝑥 − 2 
 

 
𝑦 = 𝑥2 − 7𝑥 − 1 

 

 
𝑦 = 𝑥2 − 1𝑥 − 2 

 

 
𝑦 = 𝑥2 − 3𝑥 − 1 
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Topic: Finding the turning point of a quadratic graph 
by completing the square 

Sparx code: U769 

Question 13: The curve C has equation stated. Find the coordinates of the turning point on C.  
(a) (b) (c) 
 

𝑦 = 3𝑥2 + 18𝑥 − 1 
 

 
𝑦 = 3𝑥2 − 12𝑥 + 4 

 

 
𝑦 = 𝑥2 + 4𝑥 + 7 
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Topic: Transforming graphs Sparx code: U455 
Question 14:  

(a) The graph with equation 𝑦 = 𝑓(𝑥) is translated so that the point (0,0) is mapped onto the point (4,0).  
Find an equation of the translated curve.   

 
 

 
 
 
 
 
 
 
 
 
 

(b) The graph of 𝑦 = 𝑓(𝑥) is shown on the grid. On the grid below, sketch the graph of 𝑦 = −𝑓(𝑥) 
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Topic: Transforming graphs Sparx code: U455 
Question 14:  

(c) The graph of 𝑦 = 𝑓(𝑥) is shown on the grids. On this grid, sketch the graph of 𝑦 = 𝑓(𝑥) − 4 
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Topic: Transforming graphs Sparx code: U455 
Question 15:  

The graph of 𝑦 = 𝑓(𝑥) is shown on the grid. On the grid below, sketch the graph of 𝑦 = 𝑓(𝑥) + 2 
 

 
 
 
 

(a) The graph of 𝑦 = 𝑓(𝑥) is shown on the grid. On the grid below, sketch the graph of 𝑦 = −𝑓(𝑥) 
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Topic: Solving quadratic inequalities (N-C) Sparx code: U133 
Q16:  
(a) (b) 
Find the set of values of 𝑥 for which 
 𝑥2 − 2𝑥 − 24 < 0 and 12 − 5𝑥 ≥ 𝑥 + 9 

Find the set of values of 𝑥 for which 
 𝑥2 − 100 > 0 and 𝑥2 + 8𝑥 − 105 > 0 
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3. Ratio, proportion and rates of change 
Topic: Ratio problems Sparx Clip: M525, U577, M695, U881, M437, U554 
Question 1:  
(a) (b) 

 
Peter won £75 as a prize 

 
He gave 4/5 of the prize money as a present to Roger 

and Bethan 
 

Roger and Bethan shared the present in the ratio 2:3 
 

Work out how much they each got 

 
Ann and Bob shared £240 in the ratio 3:5 

 
Ann gave a half of her share to Colin 

 
Bob gave a tenth of his share to Colin 

 
What fraction of the £240 did Colin receive? 

(c) (d) 
 

In a company, the ratio of the number of men to the 
number of women is 3:2  

 
40% of the men are under the age of 25  

10% of the women are under the age of 25  
 

What percentage of all the people in the company 
are under the age of 25? 

 
In a company the ratio of men to women is 2:3  

 
30% of the women are under the age of 30.  

 
What fraction of all the people in the company are 

women under the age of 30? 

 

Topic: Write ratio in the form 1:𝑛  or  𝑛:1 Sparx Clips: M957, U599, M543, U687 
Question 2:        Write the ratio          
(a) (b) (c) (d) 
5 : 15 
In the form  1 : 𝑛   
 

20 : 5 
In the form  𝑛  : 1 
 

10 : 40 
In the form  1 : 𝑛   
 

1.5 :  4.5  
In the form  1 : 𝑛   
 

(e) (f) (g) (h) 
9 : 1.5 
In the form  𝑛  :  1   
 

3.5 :  7 
In the form  1 : 𝑛   
 

4  : 10 
In the form  1 : 𝑛   
 

5 : 8 
In the form  𝑛  :  1   
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Topic: Ratio problems Sparx Clip: M525, U577, M695, U881, M437, U554 
Question 3:  
There are 180 chocolates in a box. 
There are only dark chocolates, milk chocolates and white chocolates. 

1

6
 of the 180 chocolates are dark chocolates. 

The number of milk chocolates : the number of white chocolates = 1 : 2 

The number of white chocolates : the number of dark chocolates = 1 : n 

(a) Work out the value of n. 
You must show all your working. 

 
 

Topic: Similar triangles Sparx Clips: M324, U578 
Question 4: Work out the missing side lengths. 
(a) 
 

 
 

(b) 
 

 

(c) 
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Topic: Similar triangles Sparx Clips: M324, U578 
Question 5a:  
ABC is a right-angled triangle. 
 

 
 
AEB and ADC are straight lines. 
DE is parallel to CB. 

(a) Prove that triangle ABC is similar to triangle AED. 
 
 
 
 
 
 
 
 
 
Question 5b: 
DE = 30 cm  CB = 40 cm  AB = 28 cm 

(b) Work out the length of EB. 
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Topic: Interpreting and constructing direct and 
inverse proportion equations 

Sparx Clips: M472, U640, U407, M665, U364, U138 

Question 6:  
(a) (b) 

𝑦 is directly proportional to √𝑥 
When 𝑥 =  49  𝑦 =  4  

Calculate the value of 𝑥 when 𝑦 =  12 
 

𝑞 is inversely proportional to the square of 𝑡 
When 𝑡 =  4       𝑞 =  8.5 

Calculate the value of 𝑞 when 𝑡 =  5 

(c) (d) 
𝑎 is directly proportional to √𝑐 

 𝑤 is inversely proportional to 𝑎³ 
 When 𝑐 =  49     𝑎 =  35  
When 𝑎 =  2      𝑤 =  16  

Find the value of 𝑤 when 𝑐 =  4 

𝑎 is directly proportional to the cube of 𝑐 
 𝑤 is inversely proportional the square root of 𝑎  

When 𝑐 =  2       𝑎 =  48  
When 𝑎 =  9       𝑤 =  2400  

Find the value of 𝑤 when 𝑐 =  6 
 

Topic: Velocity Time Graphs Sparx Clips: U800, U882 
Question 7:  
(a) (b) 

The speed-time graph of a car is drawn as follows: 

 
Work out an estimate the acceleration when 𝑡 = 3. 

 

The information about the velocity of a ski jumper is 
shown below: 

 
i) Find out the distance travelled in the first 6 

seconds, by using 3 equal strips on the figure.  
ii) Is your answer to part i) an under-estimate or an 

over-estimate of the actual distance? Give a 
reason for your answer. 
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Topic: Velocity Time Graphs Sparx Clips: U800, U882 
Question 8: Calculate an estimate for the gradient on the graph at:  
(a)  (b)  
Here is a speed-time graph of a remote control 
car for 10 seconds.  

 
(a) After how many seconds was the 

acceleration zero? 
(b) Work out the distance travelled in the first 5 

seconds.  
 

Here is a speed-time graph for first 10 seconds of 
the journey of a car.  

 
(a) Work out an estimate for the distance the car 

travelled in the 10 seconds.  
(b) Is your answer to (a) an underestimate or an 

overestimate of the actual distance the car 
travelled? Give a reason for your answer.  
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Topic: Velocity Time Graphs Sparx Clips: U800, U882 
Question 9:  
 
The graph shows the velocity, v m/s, of a particle t seconds after it starts to move. 

 
 
(a) (i) Work out an estimate of the gradient of the graph at  t = 3 

You must show how you get your answer. 
 
 

 
 
 
 
 
 
 
 

(b) What does this gradient represent? 
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4. Geometry and Measures 
Topic: Angles in polygons Sparx Clip: M653, U427, M818, U390 
Question 1:  
(a) (b) 
 

In the diagram below, ABD is a straight line. 
 

 
 
 

Show that triangle 𝐴𝐵𝐶 is an isosceles triangle.  
You must explain your reasoning. 

 

 
Shown below are two identical regular polygons 

and an equilateral triangle. 
 

 
Calculate the number of sides that each regular 

polygon has. 
 

(c) (d) 
 

ABCDE and EHJKL are regular pentagons.  
AEL is an equilateral triangle.  

 

 
 
 

Work out the size of angle DEH. 
. 

 
Below is a pentagon, with the size of each angle 

shown. 
 

 
 
 

Find the size of the largest angle 
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Topic: Invariant points in transformations Sparx Clips: M290, U799, M910, U696, M880, U766 
Question 2:  
(a) Here is a shape ABCDEG 
Describe fully single transformations so that from 
the six vertices:  
(i) only vertices B and C are invariant 
(ii) only vertex F is invariant 
(iii) only vertices B, D and F are invariant 

(b) ABC is a triangle. Describe fully a single 
transformation of ABC so that:  
(i) None of the vertices are invariant 
(ii) Exactly one vertex is invariant 
(iii) Exactly two vertices are invariant 

 

 

 

 
 

Topic: Transformations and Invariant points  Sparx Clips: M290, U799, M910, U696, M880, U766 
Question 3:  
 

 
 
(a) Describe fully the single transformation that maps shape P onto shape Q. 
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Topic: Enlargement with a fractional scale factor  Sparx Clips: U519, U134 
Question 4:  
(a)  (b)  

 

 
 

 

 

 

Topic: Finding the surface area and volume of similar 
shapes, combining ratios 

Sparx code: U110, U921 

Question 5:   
(a) (b) (c) (d) 

 
64: 49 

 
64: 81 

 
49: 81 

 
16: 81 

 
(e) (f) (g) (h) 
 

9: 81 
 

 
25: 81 

 

 
25: 121 

 

 
36: 121 
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Topic: Enlargement by a positive or negative scale 
factor 

Sparx Clips: U134 

Question 6:  
 

 

 
 

(a) Enlarge the triangle by scale factor 
1

2
 centre (–5, –1) 
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Topic: Using Pythagoras’ theorem in 2D, Rounding 
decimals using significant figures 

Sparx code: U385, U965 

Question 7:  
(a) (b) 
 

 
 

 
 
PQR is a right-angled triangle. 
PQ = 16 cm 
PR = 8 cm.  
 
Calculate the length of QR. 
Give your answer correct to two decimal places.  
 

 

 
 

Angle MLN = 900 
LM = 3.7 m 
MN = 6.3 m 
 
Work out the length of LN. 
Give your answer correct to 3 significant figures.  
 

 
 
 

 

(c) (d) 
 

 
ABC is a right-angled triangle.  

AC = 6 cm 
BC = 9 cm 

 
Work out the length of AB. 

Give your answer correct to 3 significant figures.  
 

 

  
In triangle ABC,  
 
AB = 10 cm 
AC = 20 cm 
Angle BAC = 900 
 
Work out the length of BC. 
Give your answer correct to 3 significant figures.  
You must state the units in your answer.   
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Topic: Line and shape properties. Angles on parallel 
lines, construct and solve equations 

Sparx code: U121, U826, U599 

Question 8:  
(a) (b) 

 

 
 

 

 

 

In this quadrilateral, the sizes of the angles, in 
degrees are: 

𝑥 + 10 
2𝑥 
2𝑥 
50 

(a) use this information to write down an 
equation in terms of 𝑥 

The diagram shows a triangle. 
The sizes of the angles, in degrees, are 

3𝑥 
2𝑥 

𝑥 + 30 
Work out the value of 𝑥 

 
 

 
 
 
 
 
 

 

(b) work out the value of 𝑥 
 
 
 
 
 

 

  



28 
 

Topic: Graphs of linear inequalities Sparx code: U747 
Question 9:  
On the grid, shade the region R that satisfies all the following inequalities: 
 
𝑥 and 𝑦 are both integers 
 

4𝑥 + 3𝑦 < 12 𝑦 < 3𝑥 𝑦 > 0 𝑥 > 0 
 

 
 
Label the region R.  
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Topic: Finding the surface area and volume of similar 
shapes, combining ratios 

Sparx code: U110, U921 

Question 10:  
The diagrams show two similar solids, A and B  
 

 
 
Solid A has a volume of 80 cm3. 

(a) Work out the volume of Solid B 
 
 
 
 
 
 
 
Solid B has a total surface area of 160 cm2. 

(b) Work out the total surface area of Solid A.  
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Topic: Solving geometric problems using vectors, 
Identifying parallel vectors 

Sparx code: U781, U660 

Question 11: 
AEB is a triangle. N is a point on AP.  

 
𝐴𝐵⃗⃗⃗⃗  ⃗ = 2𝑎 + 5 

 

 
𝐴𝑁⃗⃗⃗⃗⃗⃗ = 4𝑏 − 6𝑎 

 
and 

 
𝑁𝑃⃗⃗⃗⃗⃗⃗ = 2𝑏 − 3𝑎 

 

 
(a) Find the vector 𝐸𝐵⃗⃗⃗⃗  ⃗, in terms of 𝒂 and 𝒃. 
B is the midpoint of AC. M is the midpoint of PB.  
(b) Show that NMC is a straight line.  
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Topic: Proving the circle theorems Sparx code: U807 
Question 12:  
𝑃, 𝑄 and 𝑇 are points on the circumference of a circle, centre O.  
The line 𝐴𝑇𝐵 is the tangent at 𝑇 to the circle.  
 

𝑃𝑄 = 𝑇𝑄 
𝐴𝑛𝑔𝑙𝑒 𝐴𝑇𝑃 = 580 

 
Calculate the size of the angle 𝑂𝑇𝑄 
Give a reason for each stage in your working.  
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Topic: Proving the circle theorems Sparx code: U807 
Question 13:  
𝑆 and 𝑇 are points on the circumference of a circle, centre O.  
𝑃𝑇 is a tangent to the circle. 
𝑆𝑂𝑃 is a straight line.  

𝐴𝑛𝑔𝑙𝑒 𝑂𝑃𝑇 = 320 
 
Work out the size of the angle marked 𝑥. 
Give a reason for your answer.   
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Topic: Understanding sin, cos and tan, constructing 
and solving equations 

Sparx code: U605, U599 

Question 14:  
(a) (b) 
 
In the right-angled triangle, calculate the length of c. 
Give your answer correct to 1 decimal place. 
 

 
 
 

 
In the right-angled triangle, calculate the size of d. 
Give your answer correct to 2 decimal places. 
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(c) (d) 
In the right-angled triangle, calculate the size of angle 
𝑒. 
 

 
 

In the rectangle, calculate the size of angles 𝑥  and  𝑦. 
Give your answers correct to 1 decimal place. 
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5. Probability 
Topic: Probability of an event not happening Sparx Clip: M755, U683 
Question 1: You are given the probability of an event happening. Write the probability of the event not 
happening   
(a) (b) (c) (d) 

 
0.85 

 

 
0.58 

 

 
0.48 

 

 
0.4 

 
 

Topic: Probability Sparx Clips: M655, U803, M941, M938, U408, U510 
Question 2:  
(a) (b) 

A fair six-sided dice is rolled once.  
 

Mark the probability of each of the following events 
onto the probability scale.  

A: The dice lands on an even number.  
B: The dice lands on the number 5  

C: The dice lands on a number less than 5. 
 

 

Leon throws a biased coin. 
 

The probability of getting tails is 0.4  
 

Work out the probability of getting heads. 

(c) (d) 
Evelyn has 80 pens in a drawer.  
15 pens are black and the other pens are blue.  
Evelyn picks a pen at random from the drawer.  
(a) What is the probability that Evelyn picks a black 
pen? 
(b) What is the probability that Evelyn picks a blue 
pen? 

There are only pink, yellow, green and blue counters 
in a bag.  

The table shows the probability that a counter taken 
at random from the bag will be pink, green or blue.  

 
(a) Work out the probability that the counter taken is 

yellow  
There are 40 counters in the bag. 
(b) Work out the number of blue counters in the bag.  
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Topic: Sample space diagrams Sparx code: U104 
Question 3: Two fair six dice are rolled. Write down the probability of: 
(a) (b) (c) (d) (e) (f) (g) 
10 9 12 8 Even number Odd number Less than 20 
(i) (ii) 
The numbers on the dice are multiplied together to 
give a score. Complete the sample space diagram. 

The numbers on the dice are added together to give a 
score. Complete the sample space diagram. 

  
 

Topic: Systematic listing Sparx code: U104 
Question 4: Priti is going to have a meal. She can choose one starter and one main course from the menu.  
 

 
 
Write down all the possible combinations Priti can choose.  
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Topic: Systematic listing Sparx code: U104 
Question 5: Mason throws a coin 3 times. The outcome of each throw is either Heads or Tails  
List all the possible outcomes of the 3 throws.   
 
 
 
 
 
 
 
 
 
 
 

 

Topic: Systematic listing Sparx code: U104 
Question 6: Mohsin, Yusuf and Luke are going to play a game.  
At the end of the game, one of them will be in First place, one of them will be in second place, and the one of 
them will be in Third place.  
 
Use the table below to list all the possible outcomes of the game.    
 
 

 
 
 
 

 



38 
 

Topic: Systematic listing Sparx code: U104 
Question 7:  
There are seven balls labelled 1 to 7 in a box. 

Ella will take at random two balls from the box. 

Ella says, 

“The probability that the sum of the numbers on the two balls will be an even 
number is greater than the probability that the product of the numbers will be an 
even number.” 

Is Ella correct? 
You must show how you get your answer. 
 
 

 
 
 
 
 

 

Topic: Tree diagrams for dependent events Sparx code: U729 
Question 8:  

(a) A bag contains 15 marbles. 5 are blue and 10 are green. One marble is taken out at random and 
replaced by two of the other colour. Another marble is then taken out at random and replaced by two of 
the other colour. Another marble is then taken out at random. Work out the probability that all three 
marbles taken out are blue 

 
 
 
 
 
 
 

(b) A bag contains 21 marbles. 7 are blue and 14 are green. One marble is taken out at random and 
replaced by two of the other colour. Another marble is then taken out at random and replaced by two of 
the other colour. Another marble is then taken out at random. Work out the probability that all three 
marbles taken out are blue 
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6. Statistics 
Topic: Interpreting Histograms Sparx code: U983 
Question 1:  
The histogram gives information about the weights, in grams, of some cakes. 
 

 
 
One of these cakes is taken at random. 

Work out an estimate for the probability that the cake will have a weight 
between 30 grams and 50 grams. 
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Topic: Drawing cumulative frequency graphs Sparx code: U182, U642 
Question 2: This frequency table gives information about the ages of 60 teachers 

 
(a) Complete the cumulative frequency table. 

 
 
 
 

(b) On the grid below, draw a cumulative frequency graph for this information.  
 
 
 
 
 
 
(c) Use your cumulative frequency graph to find an estimate for the median age.  

 
 
 
 
 
(d) Use your cumulative frequency graph to find an estimate for the number of teachers older than 55 years  
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Topic: Drawing cumulative frequency graphs Sparx code: U182, U642 
Question 3: This frequency table gives information about the weekly wages of 80 factory workers.  

 
(a) Complete the cumulative frequency table. 

 
 
 
 

(b) On the grid below, draw a cumulative frequency graph for your table.   
 
 
 
 
 
 
(c) Use your graph to find an estimate for the interquartile range.  

 
 
 
 
 
(d) Use your graph to find an estimate for the number of workers with a weekly wage of more than £530.  
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Topic: Drawing cumulative frequency graphs Sparx code: U182, U642 
Question 3:  
 

 
 
 

 


