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Normal Approximation to the Binomial Distribution (Edexcel and OCR MEI Only)

Q1.

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)

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.

(Total for question = 6 marks)

Q2.

A shopkeeper knows, from past records, that 15% of customers buy an item from the display next to the till. After a
refurbishment of the shop, he takes a random sample of 30 customers and finds that only 1 customer has bought an
item from the display next to the till.

(a) Stating your hypotheses clearly, and using a 5% level of significance, test whether or not there has been a change
in the proportion of customers buying an item from the display next to the till.

During the refurbishment a new sandwich display was installed. Before the refurbishment 20% of customers bought
sandwiches. The shopkeeper claims that the proportion of customers buying sandwiches has now increased. He selects
a random sample of 120 customers and finds that 31 of them have bought sandwiches.

(b) Using a suitable approximation and stating your hypotheses clearly, test the shopkeeper's claim. Use a 10% level
of significance.

(Total 14 marks)

Q3.

In a large school, 20% of students own a touch screen laptop. A random sample of # students is chosen from the
school. Using a normal approximation, the probability that more than 55 of these # students own a touch screen laptop
is 0.0401 correct to 3 significant figures.

Find the value of .

(Total for question = 8 marks)
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Q4.

The time taken for a randomly selected person to complete a test is M minutes, where M ~ N (14, ¢°)
Given that 10% of people take less than 12 minutes to complete the test,

(a) find the value of ¢

Graham selects 15 people at random.

(b) Find the probability that fewer than 2 of these people will take less than 12 minutes to complete the test.

Jovanna takes a random sample of # people.

Using a normal approximation, the probability that fewer than 9 of these n people will take less than 12 minutes to
complete the test is 0.3085 to 4 decimal places.

(c) Find the value of n.

(Total for question = 14 marks)

Q5.

A company sells seeds and claims that 55% of its pea seeds germinate.

(a) Write down a reason why the company should not justify their claim by testing all the pea seeds they produce.

A random selection of the pea seeds is planted in 10 trays with 24 seeds in each tray.

(b) Assuming that the company's claim is correct, calculate the probability that in at least half of the trays 15 or more
of the seeds germinate.

(¢) Write down two conditions under which the normal distribution may be used as an approximation to the binomial
distribution.

A random sample of 240 pea seeds was planted and 150 of these seeds germinated.

(d) Assuming that the company's claim is correct, use a normal approximation to find the probability that at least 150
pea seeds germinate.

(e) Using your answer to part (d), comment on whether or not the proportion of the company's pea seeds that
germinate is different from the company's claim of 55%

(Total for question =9 marks)
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