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Q1.  
Bag X contains 9 blue balls and 18 red balls. 

Bag Y contains 7 blue balls and 14 red balls. 

Liz picks a ball at random from bag X. 

She puts the ball into bag Y. 

Mike now picks a ball at random from bag Y. 

Show that 

P (Liz picks a blue ball) = P (Mike picks a blue ball) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (Total 4 marks) 
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Q2.  
ABCD is a cyclic quadrilateral. 

 
 
 
 

Work out the values of x and y. 

 

 

 

 

 

 

 

 

 

 

 

 

x = ............................. , y = ............................ 
(Total 5 marks) 
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Q3.ABC and PQR are similar triangles. 

Not drawn accurately 

  

 
 
 

(a)     Which one of the following equations is correct for these triangles? 
Circle your answer. 

  
(1) 

 
 
 

(b)     Solve the equation you circled to work out the value of x. 

 

 

 

 

 

 

 

 

 

 

x = ...................................................................... 
(4) 

(Total 5 marks) 
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Q4.  
ABC is a right-angled triangle. 
D is a point on AC. 
BD is perpendicular to AC. 

 
 
 
 

(a)     Use triangle ABC to write cos θ in terms of x 

.......................................................................................................................... 

cos θ = ........................................................ 
(1) 

 
 
 

(b)     By writing another expression for cos θ in terms of x, or otherwise,  
work out the value of x. 

 

 

 

 

 

 

 

x = ....................................................... cm 
(2) 

(Total 3 marks) 
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Q5.  
In triangle ABC 

M is the midpoint of AC 

N is the point on BC where BN : NC = 2 : 3 

 

 
 
 

(a)     Work out      in terms of a and b. 

Give your answer in its simplest form. 

 

 

 

 

 

 

 

Answer ............................................ 
(3) 

 
 
 

(b)     Use your answer to part (a) to explain why MN is not parallel to AB. 

 
 
 
 

 (1) 
(Total 4 marks) 
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Q6.  
The diagram shows a cuboid ABCDPQRS and a pyramid PQRSV. 
V is directly above the centre, X, of ABCD. 

 

The total height, VX, is 5 metres. 

(a) Work out the angle between the line VA and the plane ABCD. 

 

 

 

 

 

 

 

 

Answer .............................................................. degrees 
(4) 

(b) Work out the angle between the planes VQR and PQRS. 

 

 

 

 

Answer .............................................................. degrees 
(2) 

(Total 6 marks) 
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Q7.  
The area of this triangle is 18cm² 

 

Work out y. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y = ....................................................... cm 
(Total 5 marks) 
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Q8.  
In this question all dimensions are in centimetres. 

A solid has uniform cross section. 

The cross section is a rectangle and a semicircle joined together. 

  

 
 
 

Work out an expression, in cm³, for the total volume of the solid. 

Write your expression in the form       where a and b are integers 

 

 

 

 

 

 

 

 

 

 

Answer ............................................ cm³ 
(Total 4 marks) 
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Q9.n is an integer. 

  

Prove that    8S + 1    is an odd square number. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (Total 5 marks) 
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Q10.  
The diagram shows the circle     x² + y² + 10 

P lies on the circle and has x-coordinate 1 

The tangent at P intersects the x-axis at Q. 

Not drawn accurately 

  

 
 
 

Work out the coordinates of Q. 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (......................, ......................) 
(Total 5 marks) 
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