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Trigonometric identities 

sin( ) sin cos cos sinA B A B A B    

cos( ) cos cos sin sinA B A B A B   

1
2

tan tan
tan( )       ( ( ) )

1 tan tan

A B
A B A B k

A B



      

Numerical methods 

Trapezium rule: 1
0 1 22

d {( ) 2(
b

n
a

y x h y y y y     … 1)ny  }, where 
b a

h
n


  

The Newton-Raphson iteration for solving f( ) 0x  : 1

f( )

f ( )

n
n n

n

x
x x

x
  


 

Probability 

P( ) P( ) P( ) P( )A B A B A B      

P( ) P( )P( | ) P( )P( | )A B A B A B A B        or      
P( )

P( | )
P( )

A B
A B

B


  

Standard deviation 

 
2 2

2x x x
x

n n

  
   or 

 
2 2f x x fx

x
f f

  
 

 
 

The binomial distribution 

If ~ B( , )X n p then ( ) (1 )x
n

P X x p p
x

 
   

 
, mean of X is np, variance of X is np(1 – p) 

Hypothesis test for the mean of a norm l distribution 

If  2~ N ,X   then 
2

~ NX
n



 
 
 

and ~ N(0, 1)
/

X

n






 

Percentage points of the normal distribution 

If Z has a normal distribution with mean 0 and variance 1 then, for each value of p, the table gives the 

value of z such that ( ) .P Z z p   

p 0.75 0.90 0.95 0.975 0.99 0.995 0.9975 0.999 0.9995 

z 0.674 1.282 1.645 1.960 2.326 2.576 2.807 3.090 3.291 

 

Kinematics 

Motion in a straight line Motion in two dimensions 
v u at   t v u a  

21
2

s ut at   
21

2
t t s u a  

 1
2

s u v t    1
2

t s u v  

2 2 2v u as    

21
2

s vt at   
21

2
t t s v a  
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Section A: Pure Mathematics 

Answer all the questions 

 

1 (a) If 3x  , find the possible values of 2 1x  . [3] 

 

(b) Find the set of values of x for which 2 1 1  x x .  

Give your answer in set notation. [4] 

 

 

 

2 (a) Use the trapezium rule, with four strips each of width 0.25, to find an approximate  

value for 

1

2
0

1
d

1
x

x





. [3] 

 

 

(b) Explain how the trapezium rule might be used to give a better approximation to the integral 

given in part (a). [1] 

 

 

 

 

3 In this question you must show detailed reasoning. 

  

Given that 5sin2 3cosx x , where 0 90x  , find the exact value of sin x . [4] 

 

 

 

 

4 For a small angle  , where   is in radians, show that 
2 25

2
1 cos 3cos 1       . [4] 
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5 (a) Find the first three terms in the expansion of  
1
31 px  in ascending powers of x. [3] 

 

(b) The expansion of   
1
31 1qx px   is 22

9
1 ...x x   .  

 

 Find the possible values of the constants p and q. [5] 

 

 

 

6 A curve has equation 2 14y x kx x    where k is a constant.  

 

Given that the curve has a minimum point when 2x    

 

 find the value of k 

 

 show that the curve has a point of inflection which is not a stationary point. [7] 

 

 

 

 

7 (a) Find 3 25 1 dx x x . [5] 

 

(b) Find 
2tan d   .  

You may use the result tan d ln sec c    . [5] 
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11 In this question the unit vectors i and j are in the directions east and north respectively. 

 

A particle of mass 0.12 kg is moving so that its position vector r metres at time t seconds is given by 

 3 22 5 4t t t  r i j. 

 

(a) Show that when 0.7t   the bearing on which the particle is moving is approximately 044 . 

   [3] 

 

(b) Find the magnitude of the resultant force acting on the particle at the instant when 0.7t  . 

   [4] 

 

(c) Determine the times at which the particle is moving on a bearing of 045 . [2] 
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13 Particle A, of mass m kg, lies on the plane Π1 inclined at an angle of 1 3
4

tan  to the horizontal. 

Particle B, of 4m kg, lies on the plane Π2 inclined at an angle of 1 4
3

tan  to the horizontal.  

The particles are attached to the ends of a light inextensible string which passes over a smooth 

pulley at P.  

The coefficient of friction between particle A and Π1 is 1
3

 and plane Π2 is smooth.  

Particle A is initially held at rest such that the string is taut and lies in a line of greatest slope of each 

plane. 

 

This is shown on the diagram below. 

 

 
 

 

 

(a) Show that when A is released it accelerates t wards the pulley at 
7

15

g
m s− 2. [6] 

 

 

(b) Assuming that A does not re ch he pulley, show that it has moved a distance of 1
4

m when its 

speed is
7

30

g
m s− 1. [2] 

 

 

 

14 A uniform ladder AB of mass 35 kg and length 7 m rests with its end A on rough horizontal ground 

and its end B against a rough vertical wall.  

The ladder is inclined at an angle of 45  to the horizontal.  

A man of mass 70 kg is standing on the ladder at a point C, which is x metres from A.  

The coefficient of friction between the ladder and the wall is 1
3

 and the coefficient of friction 

between the ladder and the ground is 1
2

.  

The system is in limiting equilibrium. 

 

Find x.  [8] 

 

 

END OF QUESTION PAPER 

 

 

 

P 

A 

B 

m kg 

4m kg 
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