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Question 1. 

The table below gives some information about some students in a school. 

 

Year group 
 

Boys Girls Total 

Year 10 
 

52 65 117 

Year 11 
 

61 67 128 

Total 113 132 345 

 
Chang is going to carry out a survey of these students. 

He uses a sample of 50 students, stratified by year group and gender. 

Work out the number of Year 11 girls that should be in his sample. 

 

 

                                                 ……………………………………….  (2) 

Question 1: TOTAL:                 /2  

………………………………………………………………………………………………………………………………………………………. 

Question 2.  

 

 

 

 

 
ABC is a right-angled triangle. 
AC = 24.8 cm. 
BC = 19.2 cm. 
 
a)     Calculate the size of the angle marked x. 
Give your answer correct to 3 significant figures 

 

Diagram NOT 
accurately drawn 

24.8 cm 

x 

B 

A 

C 
19.2 cm 
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   ……………………………………………o    (3) 

b)     Calculate the area of triangle ABC. 

The area of a right angled triangle is  

 

 

 

 

 

 

 

 

 

 

 

 

           ……………………………………………..cm2   (3) 

         Question 2: TOTAL:                 /6 

………………………………………………………………………………………………………………………………………………………. 
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Question 3.  

 

ABC is an isosceles triangle.  

DE is parallel to AC.  

a)     Prove that triangle DBE is similar to triangle ABC.  

 

 

 

 

 

             (3) 

b)     Find the length AC.  

 

 

   ………………………….. cm    (2)  

Question 3: TOTAL:                 /5  

………………………………………………………………………………………………………………………………………………………. 

3cm 

4cm 

6cm 

E D 

C A 

B 

Diagram NOT 
accurately drawn 
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Question 4 
Howard thinks that (𝑥 + 3)2  =  𝑥2  +  9 for all values of x. 
 
a)     Show that Howard is wrong. 
 
 
 
 
 
 
 
 
 
 
 

 
  (2) 

Here are two right-angled triangles. 
All the measurements are in centimetres. 
 
 
 
 
 
 
 
 
 
b)     Show that 2a + 2c = 2b – 3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 

Question 4: TOTAL:                 /5 

………………………………………………………………………………………………………………………………………………………. 

c+3 

b+3 a+3 

c 

b 
a 
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Question 5 
Expand and simplify  

(2 +  √3)(3 +  √12) 
 

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

.....................................    (4) 
Question 5: TOTAL:                 /4  

………………………………………………………………………………………………………………………………………………………. 
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Question 6.  
Here is a shape ABCDE 
 
 
   

 

 

 

 

 
AE, AB and BC are three sides of a square. 
AB = x cm. 
EDC is a semicircle with diameter CE. 
 

a) Show that the perimeter, P cm, of the shape ABCDE is given by the formula 
 

𝑃 = 3𝑥 +
𝜋𝑥

2
 

 
 
 
 
 
 
 
 
 
                      (3) 
 

b) Rearrange this formula to make 𝑥 the subject. 
 

 

 

 

 

 

 

…………………………………..    (3) 

x 

x 

x 

D 

A 

B 

  

C 

E 

Diagram NOT 
accurately drawn 
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The area, A cm2, of this shape is given by 𝐴 = 𝑘𝑥2 where k is a constant.  
 

c) Find the exact value of k. 
Give your answer in its simplest form. 
 

 
 
 
 
 
 
 
 

…………………………………..    (2) 
Question 6: TOTAL:                 /8 

………………………………………………………………………………………………………………………………………………………. 
 

Question 7 
Each equation in the table represents one of the graphs A to F. 
Write the letter of each graph in the correct place in the table.  
 

 
 

 
 

 

A B 

C D 

E F 

D 
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Equation 
 

Graph 

𝑦 = 𝑥2 − 3  

𝑦 =
3

𝑥
 

 

𝑦 = 3 sin 𝑥  

𝑦 = 3 cos 𝑥  

𝑦 = 3 × 3𝑥  

𝑦 = 𝑥3 + 3  

 
 

Question 7: TOTAL:                 /6  

………………………………………………………………………………………………………………………………………………………. 
 
Question 8.  
 
 

 

 

 

 

 

Points A, B and E lie on a circle with centre O. 

Triangle ABE is an isosceles triangle.  

AE is the diameter of the circle.  

AE = 10cm.  

AD = 30cm.  

 

a)     Calculate angle BAE. 

 

 

 

        ………………………………………..    (3)  

O 

E 

D

] 
C 

B 

A Diagram NOT 
accurately drawn 

O 
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b)     Work out length AB.  

 

 

 

 

 

 

        ………………………………………..    (2)  

c)     Work out length BD. 

 

 

 

 

 

 

 

 

                       ………………………………………..    (2)  

Question 8: TOTAL:                 /7  

………………………………………………………………………………………………………………………………………………………. 

Question 9.  
There are only red balls and green balls in a bag.  

There are 7 red balls and 5 green balls. 

Dustin takes at random a ball from the bag. 

He does not put the ball back in the bag. 

Dustin takes at random a second ball from the bag. 

 
a)     Complete the probability tree diagram. 
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  (2) 
 

b)     Work out the probability that Dustin takes balls of different colours. 

 

 

 

 

 

 

 

 

 

 

      

              (2) 

Question 9: TOTAL:                 /4  

………………………………………………………………………………………………………………………………………………………. 

Red 

Green 

…… 

…… 

Red 

Green 

…… 

 

Red 

Green ……… 

…… 

……. 

…… 
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Question 10.    

a)     Factorise fully 

6𝑎2 + 24𝑎𝑏 

 

    ……………………………….    (2) 

b)     Factorise  

 

 

 

 

                ……………………………….    (2) 

c)     Simplify 

𝑥2 − 5𝑥 + 4

𝑥 − 4
 

 

 

 

                ……………………………….    (2) 

d)     Simplify  

2𝑥2𝑦2 × 7𝑥3𝑦3 

 

 

 

              ……………………………….    (2) 

Question 10: TOTAL:                 /8  

………………………………………………………………………………………………………………………………………………………. 
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Question 11.   Solve 

3(2𝑥 − 1)2

3𝑥 − 2
= 4𝑥 − 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

    ……………………………….    (5) 

Question 11: TOTAL:                 /5  

………………………………………………………………………………………………………………………………………………………. 
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Question 12. 

Here is a triangle ABC.  

AC = 4.1 km. 
BC = 6.3 km. 
Angle ACB = 128°. 
 
a)     Calculate the perimeter of the triangle. 
Give your answer correct to one decimal place. 

          ……………………………………  (4) 

 

 

 

 

 

b)     Calculate the area of the triangle.  
Give your answer correct to 2 significant figures.  
 

 

 

……………………………………  (3) 

Question 12: TOTAL:                 /7  

………………………………………………………………………………………………………………………………………………………. 

6.3km 

4.1km 

128o C 

Diagram NOT 
accurately drawn 

A 

B 
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Question 13. 

Solve the equation 

3𝑥2 − 12𝑥 − 7 = 0 

Give each solution correct to 2 decimal places.  

 

 

 

 

 

 

 

……………………………………  (3) 

Question 13: TOTAL:                 /3  

………………………………………………………………………………………………………………………………………………………. 

Question 14.  

Solve the simultaneous equations 

3𝑥 − 𝑦 = −2 

3𝑥 + 4𝑦 = 18 

 

 

 

 

 

              x = …………………………………., y = …………………………………….     (4) 

       Question 14: TOTAL:                 /4 

………………………………………………………………………………………………………………………………………………………. 
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Question 15.  

Make p the subject of the formula  

6(𝑝 +  𝑞)

𝑝
+ 3 =  5 

Give your answer in its simplest form. 

 

 

 

 

 

                      

       p = .....................................................    (3) 

Question 15: TOTAL:                 /3  

………………………………………………………………………………………………………………………………………………………. 

Question 16.  

a)     Write in standard form 78, 900, 000 

 

 

 

    ...............................................    (1) 

 b)     Write in standard form 0.0000028 

 

 

    ...............................................    (1) 

Question 16: TOTAL:                 /2  

………………………………………………………………………………………………………………………………………………………. 
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Question 17.  

m is an integer such that – 5 ≤  𝑚 ≤  1 

a)     List all the possible values of m. 

 

 

 

           .....................................................    (2) 

b)      Solve the inequality 

6𝑥 − 3 ≥  𝑥 +  18 

 

 

 

 

 

              …………........................................    (2) 

Question 17: TOTAL:                 /4  

………………………………………………………………………………………………………………………………………………………. 

Question 18.   

 

 

 

ABC is an isosceles triangle with base AC = a and height = b.  

Where a= 9.13 cm correct to 2 decimal places and b= 5.23 cm correct to 2 decimal places.  

B 

C 
A 

Diagram NOT 
accurately drawn 
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a)     By considering bounds, work out the minimum area of triangle ABC.  

You must show all your working and give a reason for your final answer. 

 

 

 

 

 

 

 

 

 Area = …………………………………………………𝑐𝑚2   (3) 

 

b)     By also consider bounds, work out the minimum perimeter of triangle ABC. 

 

 

 

 

 

 

 

 

   

 

 Perimeter = …………………………………………………cm (3) 

Question 18: TOTAL:                 /6  

………………………………………………………………………………………………………………………………………………………. 
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Question 19.    

         

 

 

 

 

BAC is a sector of a circle, radius 6 cm.   

The angle BAC is 70o. 

a) Work out the length of BC.    

 

 

 

 

 

              (3) 

b) Work out the perimeter of segment BDC. 

 

 

 

 

 

 

           (4) 

Question 19: TOTAL:                 /7  

………………………………………………………………………………………………………………………………………………………. 

 

D 

6cm  

70o A 

B 

C 

Diagram NOT 
accurately drawn 
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Question 20.  
 

Show that 0. 24̈ can be written as 
24

99
. 

 
 
 
 
 
 
 
 
             
 
              (4) 
 

Question 20: TOTAL:                 /4  

………………………………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………………………………. 

 


