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Formulae  
A Level Mathematics A (H240) 

Arithmetic series 
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Binomial series 
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Differentiation 
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Differentiation from first principles 
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Integration by parts 
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Small angle approximations 
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sin ,cos 1 , tan         where θ is measured in radians 
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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
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tan tan
tan( )       ( ( ) )

1 tan tan
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Numerical methods 

Trapezium rule: 1
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The Newton-Raphson iteration for solving f( ) 0x  : 1
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Probability 
P( ) P( ) P( ) P( )A B A B A B      
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Standard deviation 
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The binomial distribution 

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

x
 

   
 

, m an of X is np, variance of X is np(1 – p) 

Hypothesis test for the mean of a normal distribution 

If  2~ N ,X   then 
2

~ NX
n


 
 
 

and ~ N(0, 1)
/

X

n





 

Percentage points of the no mal 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
2s ut at   21

2t t s u a  

 1
2s u v t    1

2 t s u v  
2 2 2v u as    

21
2s vt at   21

2t t s v a  
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Section A: Pure Mathematics 
Answer all the questions 

 
 

1 Simplify fully. 
 

(a) 3 16a a  [2] 

 
 

(b) 
5
26(4 )b  [2] 

 
 
 
 

2 A curve has equation 5 45 .y x x   

 

(a) Find 
d

d

y

x
 and 

2

2

d

d

y

x
. [3] 

 

 
(b) Verify that the curve has a stationary point when 4x  .  [2] 
 
 
(c) Determine the nature of this stationary point. [2] 
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6 Helga invests £4000 in a savings account.  
After t days, her investment is worth £y.  
The rate of increase of y is ky, where k is a constant. 
 
(a) Write down a differential equation in terms of t, y and k. [1] 
 
(b) Solve your differential equation to find the value of Helga's investment after t days.  

Give your answer in terms of k and t. [4] 
 
 

It is given that k = 1
365 ln 1

100

r  
 

 where r % is the rate of interest per annum.  

During the first year the rate of interest is 6% per annum. 
 
(c) Find the value of Helga's investment after 90 days. [2] 
 
 
After one year (365 days), the rate of interest drop  to 5% per annum. 
 
(d) Find the total time that it will take fo  Helga's investment to double in value. [5] 
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Section B: Statistics 
Answer all the questions 

 
7 (a) The heights of English men aged 25 to 34 are normally distributed with mean 178 cm and 

standard deviation 8 cm.  
Three English men aged 25 to 34 are chosen at random.  

 
Find the probability that all three men have a height less than 194 cm. [3] 

 
 
 
(b) The diagram shows the distribution of heights of Scottish women aged 25 to 34. 

 
  

The distribution is approxim tely no mal. Use the diagram in the Printed Answer Booklet to 
estimate the standard devia ion of these heights, explaining your method. [3] 
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8 A market gardener records the masses of a random sample of 100 of this year's crop of plums.  
The table shows his results. 
 
Mass,  
m grams 

25m 
 

25 35m 
 

35 45m 
 

45 55m 
 

55 65m 
 

65 75m 
 

75m   

Number 
of plums 

0 3 29 36 30 2 0 

 
 
 (a) Explain why the normal distribution might be a reasonable model for this distribution.  [1] 
 
 

 The market gardener models the distribution of masses by  2N 47.5, 10 . 

 
(b) Find the number of plums in the sample that this model woul  predic  to have masses in  
 the range: 
  

(i) 35 45m   [2] 
 
(ii) 25m  . [2] 

 
 (c) Use your answers to parts (b)(i) and (b)(ii) to comment on the suitability of this model. [1] 
 
 
 

  The market gardener plans t  use this model to predict the distribution of the masses of next year's 
crop of plums.  

 
 (d) Comment on his plan  [1] 
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10 In the past, the time spent in minutes, by customers in a certain library had mean 32.5 and  
standard deviation 8.2.  
 
Following a change of layout in the library, the mean time spent in the library by a random sample 
of 50 customers is found to be 34.5 minutes.  
 
Assuming that the standard deviation remains at 8.2, test at the 5% significance level whether the 
mean time spent by customers in the library has changed.  [7] 
 
 
 

11 Each of the 30 students in a class plays at least one of squash, hockey and tennis. 
 

    18 students play squash 

    19 students play hockey 

    17 students play tennis 

    8 students play squash and hockey 

    9 students play hockey and tennis 

    11 students play squash and tennis 
 
(a) Find the number of students who play all thre  sports. [3] 
 
 
A student is picked at random from the clas  
 
(b) Given that this student pl ys squash, find the probability that this student does not play 

hockey. [1] 
 
 
Two different students are picked at random from the class, one after the other, without 
replacement. 
 
(c) Given that the first student plays squash, find the probability that the second student plays 

hockey. [4] 
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12 The table shows information for England and Wales, taken from the UK 2011 census. 

 

Total population Number of children aged 5-17 

56 075 912 8 473 617 

 
 
A random sample of 10 000 people in another country was chosen in 2011, and the number, m, of 
children aged 5-17 was noted.  
It was found that there was evidence at the 2.5% level that the proportion of children aged 5-17 in 
the same year was higher than in the UK.  
Unfortunately, when the results were recorded the value of m was omitted.  
 
Use an appropriate normal distribution to find an estimate of the smallest possible value of m.  [5] 
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TURN OVER FOR THE NEXT QUESTION
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14 A random variable X  has probability distribution given by 1
860P( ) (1 )X x x     for 

 x 1, 2, 3, …, 40. 
 
(a) Find P( 39)X  .  [2] 

 
 
(b) Given that x is even, determine P( 10)X  . [6] 

 
 

 
END OF QUESTION PAPER 
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