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1.

Answer ALL questions. Write your answers in the spaces provided.
A company produces NuttyChok bars that are made of chocolate and whole hazelnuts.

A 40kg batch of the chocolate and hazelnut mixture used to make NuttyChok bars will
contain 4750 hazelnuts.

(a) Show that the mean number of hazelnuts in an 80 g bar of NuttyChok is 9.5
1)

A Poisson model is suggested for the number of hazelnuts in each 80 g bar of NuttyChok.

(b) State two assumptions that need to be made for a Poisson model to be suitable in

this case.
()]
(¢) Find the probability that an 80 g bar of NuttyChok
(1) contains exactly 12 hazelnuts,
(i) contains fewer than 8 hazelnuts.
(C))

(d) Find the probability that a pack of three 80 g bars of NuttyChok includes exactly one
bar with fewer than 8 hazelnuts.

®))

The company also produces a 200g bar of NuttyChok using the same chocolate and
hazelnut mixture.

(e) Use a suitable approximation to find the probability that a 200 g bar of NuttyChok
contains at least 30 hazelnuts.
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2. The random variable X has probability distribution

X -1 0

P(X =x) 0.2 0.4

0.4

Samples of size 2 are selected at random from the distribution and the random variable 7°

1s the sum of the 2 values of X.

(a) Show that P(7'=0)=0.32

(b) Find the sampling distribution of 7.
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3. The continuous random variable Y is such that Y ~ U[a, b], where a and b are constants.
The mean of Y is 6 and the variance of Y'is 3
(a) Find the value of a and the value of 5.
3
(b) Find the probability that ¥ is more than 1 standard deviation above the mean.
2
(c) Define fully the cumulative distribution function of Y.
(2
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4.

A new supermarket opens with its entrance on a busy road.

In the 4 years before the supermarket opened there were 10 traffic accidents on the road.
In the 12 months after opening there were 6 traffic accidents on the road.

The supermarket manager claims that there has been no change in the rate of traffic
accidents on the road since the supermarket opened.

(a) Test the manager’s claim at the 5% level of significance. State your hypotheses
clearly.

Q)
A local resident claims that the rate of traffic accidents on the road has increased.

(b) Explain how a hypothesis test, with a 5% level of significance, to assess the resident’s
claim would be different from your hypothesis test in part (a). State the conclusion
you would reach.
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5. A continuous random variable X has probability density function

2
-2 1 <x<

) = k{(x )+}> 0 x'a

0 otherwise

where a and b are constants.
Given that the mode of X'is 0

(a) find the range of possible values for a.
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2)
Given that a =3
(b) (i) sketch the probability density function for all values of x.
(i) Give the coordinates of the turning point.
2
_ . 1
(¢) Use algebraic integration to show that k£ = 3
(C))
Given that E(X?) = 2.1
(d) use algebraic integration to find Var(X).
(6)
2
(e) Showthat P2 < X < 3)= y
2
(f) State, giving a reason, whether the median of X is less than or greater than 1
3

14

P 5 4 6 4 0 A0 1 4 2 4



N\ <&
Leave

9
e Q
v

Q
=
R
o
5 m
s
=
&
3
B
m

blank
6. Sarah makes clay pots in batches of size n. The clay pots need to be fired in a kiln. Sarah
finds that 30% of the clay pots crack when they are fired. The remainder do not crack.
(a) Explain what assumptions need to be made to model with a binomial distribution the
number of clay pots in a batch that crack when fired.

2)
Sarah makes and fires a batch of 8 clay pots.
(b) Write down the expected number of clay pots that crack.

1)
(¢) Find the probability that exactly 2 clay pots crack.

2
The probability that at least & clay pots crack is 0.0113
(d) Find the value of k.

2
Sarah attends a course to improve her pottery skills. She claims that the course will reduce
the proportion of clay pots that crack when fired.
After completing the course Sarah makes a batch of 20 clay pots to assess her claim.
(e) Stating your hypotheses clearly, determine the critical region for the hypothesis test

she must use to assess her claim using a 5% significance level.

3
(f) Write down the actual significance level of this test.

(1)
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7. A continuous random variable X has probability density function

[ 3
SG-h 1<x<2

f(x)=<3%x(x—4)2 2<x< 4

0 otherwise

(a) Find the cumulative distribution function for all values of x.
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(b) Verify that the median of X 'is 2.17 to 2 decimal places.
2
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