
Statistics S2

Time: 50 minutes

Total: 44 marks

Materials required for examination      
Mathematical Formulae book

1. Patients arrive at a hospital accident and emergency department at random at a rate of 
6 per hour.

(a) Find the probability that, during any 90 minute period, the number of patients arriving at
the hospital accident and emergency department is

(i) exactly 7,

(ii) at least 10.
(5)

2. A cadet fires shots at a target at distances ranging from 25 m to 90 m. The probability of

hitting the target with a single shot is p. When firing from a distance d m,  3
90

200
p d  .

Each shot is fired independently.

The cadet fires 10 shots from a distance of 40 m.

(a) (i) Find the probability that exactly 6 shots hit the target.

(ii) Find the probability that at least 8 shots hit the target.
(5)

The cadet fires 20 shots from a distance of x m.

(b) Find, to the nearest integer, the value of x if the cadet has an 80% chance of hitting the
target at least once.

(4)

The cadet fires 100 shots from 25 m.

(c) Using a suitable approximation, estimate the probability that at least 95 of these shots hit
the target.                                                                                                                          (5)
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3. A bag contains a large number of counters. A third of the counters have a number 5 on 
them and the remainder have a number 1.

A random sample of 3 counters is selected.

(a) List all possible samples.
(2)

(b) Find the sampling distribution for the range.
(3)

4. (a) Write down the conditions under which the Poisson distribution can be used as an
approximation to the binomial distribution.

(2)

The probability of any one letter being delivered to the wrong house is 0.01.
On a randomly selected day Peter delivers 1000 letters.

(b) Using a Poisson approximation, find the probability that Peter delivers at least 4 letters to
the wrong house.

Give your answer to 4 decimal places.
(3)

5. A manufacturer  produces  sweets  of length  L mm where  L has  a continuous  uniform
distribution with range [15, 30].

(a) Find the probability that a randomly selected sweet has length greater than 24 mm.
(2)

These sweets are randomly packed in bags of 20 sweets.

(b) Find the probability that a randomly selected bag will  contain at  least  8 sweets with
length greater than 24 mm.

(3)

(c) Find the probability that 2 randomly selected bags will both contain at least 8 sweets
with length greater than 24 mm.

(2)

6. In a large restaurant an average of 3 out of every 5 customers ask for water with their 
meal.

A random sample of 10 customers is selected.

(a) Find the probability that

(i) exactly 6 ask for water with their meal,



(ii) less than 9 ask for water with their meal.
(5)

A second random sample of 50 customers is selected. 

(b) Find the smallest value of n such that 

P(X < n) > 0.9,

where the random variable X represents the number of these customers who ask for 
water.

(3)
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