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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


  

Sample variance 

 
2

2 2 2 2 21
 where ( )

1

i

xx xx i i i

x
s S S x x x x nx

n n
     




    

Standard deviation, variances   

The binomial distribution 

If ~ B( , )X n p then P( ) Cn r n r
rX r p q    where 1q p   

Mean of X is np 

Hypothesis testing for the mean of a Normal distribution 

If  2~ N ,X   then ~ N ,X
n



 
 
 

and ~ N(0, 1)
/

X

n






 

Percentage points of the Normal distribution  

p 10 5 2 1 

z 1.645 1.960 2.326 2.576 

 

 

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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     Answer all the questions 

 

Section A (23 marks) 

 

1 Fig. 1 shows a sector of a circle of radius 7 cm. The area of the sector is 5 cm2. 

 

 
   Fig. 1 

 

     Find the angle   in radians.    [2] 

 

 

 

 

2 A geometric series has first term 3. The sum to infinity of he series is 8.  

Find the common ratio.   [3] 

  

 

 

 

3 Solve the inequality 2 1 4x   .   [4] 

  

 

 
 

4 Differentiate the following.   

 

          (a) 
21 3x    [3]

  

 

          (b)  
2

3 2

x

x 
   [3] 

  

 

 

 

 

 

 

 

  

  

7 cm   
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5 A woman is pulling a loaded sledge along horizontal ground. The only resistance to motion of the 

sledge is due to friction between it and the ground. 

                   

 

Fig. 5 

At first, she pulls with a force of 100 N inclined at 32° to the horizontal  as shown in Fig.5, but the 

sledge does not move. 

 

(a) Determine the frictional force between the ground and the sledge.  

  Give your answer correct to 3 significant fig res. [2] 

 

(b) Next she pulls with a force of 100 N inclined at a smaller angle to the horizontal. The sledge 

still does not move.   

 

Compare the frictional forc  in this new situation with that in part (a), justifying your answer. 

[2] 

 

32° 

100 N 
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8 Find 2 2e dxx x .  [7] 

   

 

 

9 In an experiment, a small box is hit across a floor. After it has been hit, the box slides without 

rotation.  

 

 The box passes a point A. The distance the box travels after passing A before coming to rest is S 

metres and the time this takes is T seconds.   

 

 The only resistance to the box’s motion is friction due to the floor. The mass of the box is m kg and 

the frictional force is a constant F N. 

 

(a) (i) Find the equation of motion for the box while it is sliding.  

 

(ii) Show that 
2S kT  where 

2

F
k

m
 .    [4] 

 

(b) Given that k = 1.4, find the value of the coefficient of friction between the box and the floor. 

 [4] 
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10 In a certain region, the populations of grey squirrels, PG and red squirrels PR, at time t years are 

modelled by the equations: 

 

         
 G

R

10000 1 e

20000e

ktP

ktP

 



 

  

where 0t   and k is a positive constant. 

 

(a) (i) On the axes in your Printed Answer Book, sketch the graphs of PG and PR on the same 

axes.  

 

(ii) Give the equations of any asymptotes.    [4] 

 

(b) What does the model predict about the long term population of 

 grey squirrels  

 red squirrels?    [2]

  

 

Grey squirrels and red squirrels compete for food nd space. Grey squirrels are larger and more 

successful than red squirrels. 

 

(c)    Comment on the validity of the model give  by the equations, giving a reason for your answer.  

[1] 

 

(d) Show that, according to the model, the rate of decrease of the population of red squirrels is 

always double the rate of increase of the population of grey squirrels.    [4]

  

       (e) When t = 3, the numbers of grey and red squirrels are equal. Find the value of k. [4] 
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