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  

George throws a ball at a target 15 times.
Each time George throws the ball, the probability of the ball hitting the target is 0.48

The random variable X represents the number of times George hits the target in
15 throws.

(a) Find

(i) P (X = 3)

(ii) P (X  5)
(3)

George now throws the ball at the target 250 times.

(b) Use a normal approximation to calculate the probability that he will hit the target
more than 110 times.

(3)
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  

A manufacturer uses a machine to make metal rods.

The length of a metal rod, L cm, is normally distributed with

• a mean of 8 cm

• a standard deviation of x cm

Given that the proportion of metal rods less than 7.902 cm in length is 2.5%

(a) show that x = 0.05 to 2 decimal places.
(2)

(b) Calculate the proportion of metal rods that are between 7.94 cm and 8.09 cm
in length.

(1)

	 The cost of producing a single metal rod is 20p

A metal rod 

• where L < 7.94 is sold for scrap for 5p

• where 7.94  L  8.09 is sold for 50p

• where L > 8.09 is shortened for an extra cost of 10p and then sold for 50p

(c) Calculate the expected profit per 500 of the metal rods.
Give your answer to the nearest pound.

(5)

The same manufacturer makes metal hinges in large batches.

The hinges each have a probability of 0.015 of having a fault.

A random sample of 200 hinges is taken from each batch and the batch is accepted if 
fewer than 6 hinges are faulty.

The manufacturer's aim is for 95% of batches to be accepted. 

(d) Explain whether the manufacturer is likely to achieve its aim.
(4)
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  

7

The packets of sweets are placed in boxes before being delivered to shops.
There are 40 packets of sweets in each box.

The random variable T represents the number of packets of sweets that contain a prize
in each box.

(a) State a condition needed for T to be modelled by B(40, 1
7

)
(1)

A box is selected at random.

(b) Using  T ~ B(40, 1
7

) find

(i) the probability that the box has exactly 6 packets containing a prize,

(ii) the probability that the box has fewer than 3 packets containing a prize.
(2)

Kamil’s sweet shop buys 5 boxes of these sweets.

(c) Find the probability that exactly 2 of these 5 boxes have fewer than 3 packets
containing a prize.

(2)

Kamil claims that the proportion of packets containing a prize is less than 1
7

A random sample of 110 packets is taken and 9 packets contain a prize.

(d) Use a suitable test to assess Kamil’s claim.
You should

• state your hypotheses clearly

• use a 5% level of significance
(4)
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  

Xian rolls a fair die 10 times.

The random variable X represents the number of times the die lands on a six.

(a) Using a suitable distribution for X, find

(i) P(X = 3)

(ii) P(X<3)
(3)

Xian repeats this experiment each day for 60 days and records the number of days 
when X = 3

(b) Find the probability that there were at least 12 days when X = 3
(3)

(c) Find an estimate for the total number of sixes that Xian will roll during these 60 days.
(1)

(d) Use a normal approximation to estimate the probability that Xian rolls a total of
more than 95 sixes during these 60 days.

(4)
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