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e Answer all questions.

e Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
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e  Write your answer to each question in the space provided.

e Do not use an erasable pen or correction fluid.
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number or numbers must be clearly shown.

You should use a calculator where appropriate.

You must show all necessary working clearly; no marks will be given for unsupported answers from a
calculator.

e  Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in
degrees, unless a different level of accuracy is specified in the question.

INFORMATION
e  The total mark for this paper is 50.
e  The number of marks for each question or part question is shown in brackets [ ].

This document has 16 pages. Any blank pages are indicated.

JC22 11_9709_52/RP
© UCLES 2022 [Turn over



2

BLANK PAGE

© UCLES 2022 9709/52/0/N/22



3

1  On any day, Kino travels to school by bus, by car or on foot with probabilities 0.2, 0.1 and 0.7
respectively. The probability that he is late when he travels by bus is x. The probability that he is late
when he travels by car is 2x and the probability that he is late when he travels on foot is 0.25.

The probability that, on a randomly chosen day, Kino is late is 0.235.

(a) Find the value of x. [3]

(b) Find the probability that, on a randomly chosen day, Kino travels to school by car given that he
is not late. (2]
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2 The lengths of the rods produced by a company are normally distributed with mean 55.6 mm and
standard deviation 1.2 mm.

(a) In arandom sample of 400 of these rods, how many would you expect to have length less than
54.8 mm? [4]

(b) Find the probability that a randomly chosen rod produced by this company has a length that is
within half a standard deviation of the mean. [3]
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3 Three fair 6-sided dice, each with faces marked 1, 2, 3, 4, 5, 6, are thrown at the same time repeatedly.
The score on each throw is the sum of the numbers on the uppermost faces.

(a) Find the probability that a score of 17 or more is first obtained on the 6th throw. [3]
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4  The times taken, in minutes, to complete a word processing task by 250 employees at a particular
company are summarised in the table.

Time taken (¢ minutes) | 0<7<20 20<t<40 | 40<t<50 | 50<t<60 | 60<t<100
Frequency 32 46 96 52 24

(a) Draw a histogram to represent this information. [4]
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From the data, the estimate of the mean time taken by these 250 employees is 43.2 minutes.

(b) Calculate an estimate for the standard deviation of these times. [3]
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5 Eric has three coins. One of the coins is fair. The other two coins are each biased so that the probability

of obtaining a head on any throw is é—lt, independently of all other throws. Eric throws all three coins
at the same time.

Events A and B are defined as follows.

A: all three coins show the same result

B: at least one of the biased coins shows a head
(a) Show that P(B) = L. (2]
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The random variable X is the number of heads obtained when Eric throws the three coins.

(c) Draw up the probability distribution table for X. [3]
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6  Atacompany’s call centre, 90% of callers are connected immediately to a representative.
A random sample of 12 callers is chosen.

(a) Find the probability that fewer than 10 of these callers are connected immediately. [3]
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A random sample of 80 callers is chosen.

(b) Use an approximation to find the probability that more than 69 of these callers are connected
immediately. [5]
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7 (a) Find the number of different arrangements of the 9 letters in the word ALLIGATOR in which the
two As are together and the two Ls are together. [2]

(b) The 9 letters in the word ALLIGATOR are arranged in a random order.

Find the probability that the two Ls are together and there are exactly 6 letters between the
two As. [5]
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(¢) Find the number of different selections of 5 letters from the 9 letters in the word ALLIGATOR
which contain at least one A and at most one L. [3]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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