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• the Printed Answer Booklet
• the Formulae Booklet for AS Level Further 

Mathematics A
• a scientific or graphical calculator
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Answer all the questions.

1 The discrete random variable A has the following probability distribution.

a 1 2 5 10 20

P(A = a) 0.3 0.1 0.1 0.2 0.3

 (a) Find the value of E(A). [2]

 (b) Determine the value of Var(A). [3]

 (c) The variable A represents the value in pence of a coin chosen at random from a pile. Mia picks 
one coin at random from the pile. She then adds, from a different source, another coin of the 
same value as the one that she has chosen, and one 50p coin. 

  (i) Find the mean of the value of the three coins. [2]

  (ii) Find the variance of the value of the three coins. [1]

2 A shopper estimates the cost, £X per item, of each of 12 items in a supermarket. The shopper’s 
estimates are compared with the actual cost, £Y per item, of each item. The results are summarised 
as follows.

 n 12=   x 399=/  .y 623 88=/

 x 28 1272 =/  .y 116 509 02122 =/  .xy 45 006 01=/

 Test at the 1% significance level whether the shopper’s estimates are positively correlated with the 
actual cost of the items.  [7]

3 (a) Using the scatter diagram in the Printed Answer Booklet, explain what is meant by 
least squares in the context of a regression line of y on x. [2]

 (b) A set of bivariate data (t, u) is summarised as follows.

  n 5=  t 35=/  u 54=/

  t 2852 =/  u 7582 =/  tu 460=/

  (i) Calculate the equation of the regression line of u on t. [3]

  (ii) The variables t and u are now scaled using the following scaling.

   ,v t w u2 4= = +

   Find the equation of the regression line of w on v, giving your equation in the form
( )fw v= . [2]
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4 Two random variables X and Y have the distributions B(m, p) and B(n, p) respectively, where 
p 02 . It is known that

• E(Y) = 2E(X)

• Var(Y) = 1.2E(X).

 Determine the value of p. [4]

5 The discrete random variable X has a geometric distribution. It is given that ( )Var X 20= . 

 Determine ( )P X 7H . [6]

6 A student believes that if you ask people to choose an integer between 1 and 10, not all integers are 
equally likely to be chosen. The student asks a random sample of 100 people to choose an integer

 between 1 and 10 inclusive. The observed frequencies O, together with the values of 
( )
E

O E 2-

 where E is the corresponding expected frequency, are shown in the table.

Integer 1 2 3 4 5 6 7 8 9 10

O 7 8 20 8 7 6 19 7 8 10

( )
E

O E 2- 0.9 0.4 10.0 0.4 0.9 1.6 8.1 0.9 0.4 0

 (a) Show how the value of 8.1 for integer 7 is obtained. [2]

 (b) Show that there is evidence at the 1% significance level that the student’s belief is correct. [5]

 The student wishes to suggest an alternative model for the probabilities associated with each 
integer. In this model, two of the integers have the same probability p1 of being chosen and the 
other eight integers each have probability p2 of being chosen.

 (c) Suggest which two integers should have probability p1 and suggest a possible value of p1. [2]
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7 The 20 members of a club consist of 10 Town members and 10 Country members. 

 (a) All 20 members are arranged randomly in a straight line. 

  Determine the probability that the Town members and the Country members alternate. [4]

 (b) Ten members of the club are chosen at random. 

  Show that the probability that the number of Town members chosen is no more than r, where 
r0 10G G , is given by

  ( )N C1 r

i
i

10

0=

2/

  where N is an integer to be determined. [4]

8 (a) A substance emits particles randomly at a constant average rate of 3.2 per minute. A second 
substance emits particles randomly, and independently of the first source, at a constant average 
rate of 2.7 per minute. 

  Find the probability that the total number of particles emitted by the two sources in a ten‑minute 
period is less than 70. [3]

 (b) The random variable X represents the number of particles emitted by a substance in a fixed time 
interval t minutes. It may be assumed that particles are emitted randomly and independently of 
each other.

  In general, the rate at which particles are emitted is proportional to the mass of the substance, 
but each particle emitted reduces the mass of the substance.

  Explain why a Poisson distribution may not be a valid model for X if the value of t is very 
large. [1]

 (c) The random variable Y has the distribution Po( )m . It is given that

  ( ) ( )P Pr rY Y 1= = = +

  ( ) . ( )P Pr Y rY 1 5 1#= = = - .

  Determine the following, in either order.

• The value of r

• The value of m [7]
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