Binomial Distribution
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At a doctor’s surgery, records show that 20% of patients who make an appointment fail to turn up.
During afternoon surgery the doctor has time to see 16 patients.

There are 16 appointments to see the doctor one afternoon.
(i) Find the probability that all 16 patients turn up. [2]

(ii) Find the probability that more than 3 patients do not turn up. [3]
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A game requires 15 identical ordinary dice to be thrown in each turn.
Assuming the dice to be fair, find the following probabilities for any given turn.

(i) No sixes are thrown. ' [2]
(ii) Exactly four sixes are thrown. (3]

(iii) More than three sixes are thrown. [2]



Douglas plays darts, and the probability that he hits the number he is aiming at is 0.87 for any
particular dart.

Douglas aims a set of three darts at the number 20; the number of times he is successful can be
modelled by B(3,0.87).

(i) Calculate the probability that Douglas hits 20 twice. [3]

(i) Douglas aims fifty sets of 3 darts at the number 20. Find the expected number of sets for
which Douglas hits 20 twice. [1]

(iii) Douglas aims four sets of 3 darts at the number 20. Calculate the probability that he hits 20
twice for two sets out of the four. [2]
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A multinational accountancy firm receives a large number of job applications from graduates each
year. On average 20% of applicants are successful.

A researcher in the human resources department of the firm selects a random sample of 17 graduate
applicants.

(i) Find the probability that at least 4 of the 17 applicants are successful. [3]
(ii) Find the expected number of successful applicants in the sample. [2]

(iii) Find the most likely number of successful applicants in the sample, justifying your answer. [3]

A particular product is made from human blood given by donors. The product is stored in bags. The
production process is such that, on average, 5% of bags are faulty. Each bag is carefully tested before

use.

(i) 12 bags are selected at random.

(A) Find the probability that exactly one bag is faulty. [3]
(B) Find the probability that at least two bags are faulty. [2]
(C) Find the expected number of faulty bags in the sample. [2]

(i) A random sample of n bags is selected. The production manager wishes there to be a probability
of one third or less of finding any faulty bags in the sample. Find the maximum possible value
of n, showing your working clearly. [3]



