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Formulae Sheet

a 

h

b

Area of trapezium = 1
2 (a + b)h

1
3

4
3

1
2

Volume of prism = (area of cross-section) × length    

length

cross-
section

h
l

r

r

Volume of cone =   πr 2h   

Curved surface area of cone = πrl  

A

b a

c

C

B 

Volume of sphere =    πr 3 

Surface area of sphere = 4πr 2

In any triangle ABC
a

sin A
= b

sin B
= c

sin C

Area of triangle =    ab sin C   

The Quadratic Equation

–b ±   (b2 – 4ac)
2a

x = 

Sine rule

Cosine rule a 2 = b2 + c 2 – 2bc cos A

The solutions of ax 2 + bx + c = 0, where a ≠ 0, are given by

PLEASE DO NOT WRITE ON THIS PAGE
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6 The mass of a substance decreases during a chemical reaction.
 t seconds after the reaction begins its mass, M mg, is given by this formula.

M = 250 × 10–0·3t

 (a) What mass of this substance is present at the start of the reaction?

(a) ............................... mg [1]

 (b) What mass of this substance is present two seconds after the start of the reaction?

(b) .............................. mg [1]

 (c) How many seconds after the start of the reaction does the mass remaining 
become less than 1 mg?

  Show how you decide.

(c)  ..................................... [2]
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7 (a) Factorise.

   5x2 − 21x + 4

(a)  ..................................... [2]

 (b) Solve this equation.

   5x2 − 17x + 4 = 0

  Give your answers correct to 2 decimal places.

(b) ..................................... [3]
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8 Shenaz has a bag containing six pens.
 Three pens are red, two are blue and one is green.
 She takes pens out of the bag at random, without replacing them.

 Calculate the probability that the first two pens she takes out are the same colour.

 .......................................... [4]
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9

140° 3.2 m
O

A B

Not to scale

 The diagram shows the cross-section of a tunnel.
 It is a segment of a circle, centre O and radius 3∙2 m.
 It is bounded by the chord AB.
 Angle AOB = 140°.

 Calculate the area of the cross-section of the tunnel.

 ....................................m2 [5]
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10
A

O B
C

2b

Not to scale

b

a

 OA = a  and  OB = b.

 BC = 2b.

 (a) Find

  (i) AB,

 (a)(i)  ................................. [1]

  (ii) AC.

 (ii)  ................................. [1]

 (b) D is the point on AB produced such that BD = 2AB.

  Use vectors to prove that OD and AC are not parallel.

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

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

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

 ....................................................................................................................................................... [2]

TURN OVER FOR QUESTION 11
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11 The diagram shows a construction for bisecting an angle using a ruler and compasses.

O

A

B

P

 Complete this proof to show why this construction works.

Statement Reason

OA = OB arcs drawn with same radius

AP = BP .............................................................................

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

So triangles OAP and OBP are congruent .............................................................................

So angle AOP = angle BOP as required

 [3]
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