¥l L226%G668«x

Cambridge International Examinations
fermpwpeesl  Cambridge International Advanced Subsidiary and Advanced Level
AS & A Level

Cambridge

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

MATHEMATICS 9709/61

Paper 6 Probability & Statistics 1 (S1) October/November 2017
1 hour 15 minutes

Candidates answer on the Question Paper.

Additional Materials: List of Formulae (MF9)

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer all the questions.

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

The use of an electronic calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.

This document consists of 11 printed pages and 1 blank page.

2 CAMBRIDGE

Y International Examinations [Turn over

JC17 11_9709_61/2R
© UCLES 2017




1  The discrete random variable X has the following probability distribution.

Given that E(X) = 3.05, find the values of p and q.

2
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X 1 3
P(X=x)| 0.15 p 0.4
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2 The time taken by a car to accelerate from O to 30 metres per second was measured correct to the
nearest second. The results from 48 cars are summarised in the following table.

Time (seconds)

3-5

6-38

9-11

12-16

17 -25

Frequency

10

15

17

4

2

(i) On the grid, draw a cumulative frequency graph to represent this information.

[3]

(ii) 35 of these cars accelerated from O to 30 metres per second in a time more than ¢ seconds.
Estimate the value of 7.
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4

An experiment consists of throwing a biased die 30 times and noting the number of 4s obtained. This
experiment was repeated many times and the average number of 4s obtained in 30 throws was found
to be 6.21.

(i) Estimate the probability of throwing a 4. [1]
Hence

(ii) find the variance of the number of 4s obtained in 30 throws, [1]
(iii) find the probability that in 15 throws the number of 4s obtained is 2 or more. [3]
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The ages of a group of 12 people at an Art class have mean 48.7 years and standard deviation 7.65 years.
The ages of a group of 7 people at another Art class have mean 38.1 years and standard deviation
4.2 years.

(i) Find the mean age of all 19 people. [2]

(ii) The individual ages in years of people in the first Art class are denoted by x and those in the
second Art class by y. By first finding £x? and X y?, find the standard deviation of the ages of all
19 people. (4]
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5  Over a period of time Julian finds that on long-distance flights he flies economy class on 82% of
flights. On the rest of the flights he flies first class. When he flies economy class, the probability that
he gets a good night’s sleep is x. When he flies first class, the probability that he gets a good night’s
sleep is 0.9.

(i) Draw a fully labelled tree diagram to illustrate this situation. [2]

The probability that Julian gets a good night’s sleep on a randomly chosen flight is 0.285.

(ii) Find the value of x. [2]
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(iii) Given that on a particular flight Julian does not get a good night’s sleep, find the probability that
he is flying economy class. [3]
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A village hall has seats for 40 people, consisting of 8 rows with 5 seats in each row. Mary,

Ahmad, Wayne, Elsie and John are the first to arrive in the village hall and no seats are taken
before they arrive.

(i) How many possible arrangements are there of seating Mary, Ahmad, Wayne, Elsie and John
assuming there are no restrictions? [2]

(ii) How many possible arrangements are there of seating Mary, Ahmad, Wayne, Elsie and John

if Mary and Ahmad sit together in the front row and the other three sit together in one of
the other rows? [4]
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(b) In how many ways can a team of 4 people be chosen from 10 people if 2 of the people, Ross and
Lionel, refuse to be in the team together? [4]
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7  The weight, in grams, of pineapples is denoted by the random variable X which has a normal
distribution with mean 500 and standard deviation 91.5. Pineapples weighing over 570 grams are

classified as ‘large’. Those weighing under 390 grams are classified as ‘small’ and the rest are classified
as ‘medium’.

(i) Find the proportions of large, small and medium pineapples. [5]
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(ii) Find the weight exceeded by the heaviest 5% of pineapples. [3]
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1  Andy counts the number of emails, x, he receives each day and notes that, over a period of n days,
Y(x — 10) = 27 and the mean number of emails is 11.5. Find the value of n. [3]
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2 The circumferences, ¢ cm, of some trees in a wood were measured. The results are summarised in the

table.
Circumference (ccm) | 40 < ¢ <50 50<c <80 80<c<100 | 100<c<120
Frequency 14 48 70 8
(i) On the grid, draw a cumulative frequency graph to represent the information. [3]
(if) Estimate the percentage of trees which have a circumference larger than 75 cm. [2]
© UCLES 2017 9709/62/0/N/17 [Turn over
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3 A box contains 6 identical-sized discs, of which 4 are blue and 2 are red. Discs are taken at random
from the box in turn and not replaced. Let X be the number of discs taken, up to and including the
first blue one.

(i) Show that P(X = 3) = . [2]
(ii) Draw up the probability distribution table for X. [3]
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A fair tetrahedral die has faces numbered 1, 2, 3, 4. A coin is biased so that the probability of showing

a head when thrown is % The die is thrown once and the number » that it lands on is noted. The

biased coin is then thrown n times. So, for example, if the die lands on 3, the coin is thrown 3 times.

(i) Find the probability that the die lands on 4 and the number of times the coin shows heads is 2.
[3]

(ii) Find the probability that the die lands on 3 and the number of times the coin shows heads is 3.
[1]

(iii) Find the probability that the number the die lands on is the same as the number of times the coin
shows heads. [3]
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5  Blank CDs are packed in boxes of 30. The probability that a blank CD is faulty is 0.04. A box is
rejected if more than 2 of the blank CDs are faulty.

(i) Find the probability that a box is rejected. [3]
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(ii) 280 boxes are chosen randomly. Use an approximation to find the probability that at least 30 of
these boxes are rejected. [5]

© UCLES 2017 9709/62/0/N/17 [TllI'Il over



8

6 (a) Find the number of different 3-digit numbers greater than 300 that can be made from the digits
1,2,3,4,6,8if

(i) no digit can be repeated, [3]
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(b) A team of 5 is chosen from 6 boys and 4 girls. Find the number of ways the team can be chosen

if
(i) there are no restrictions, [1]
(ii) the team contains more boys than girls. [3]
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7  InJimpuri the weights, in kilograms, of boys aged 16 years have a normal distribution with mean 61.4
and standard deviation 12.3.

(i) Find the probability that a randomly chosen boy aged 16 years in Jimpuri weighs more than
65 kilograms. [3]

(ii) For boys aged 16 years in Jimpuri, 25% have a weight between 65 kilograms and k kilograms,
where k is greater than 65. Find k. [4]
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In Brigville the weights, in kilograms, of boys aged 16 years have a normal distribution. 99% of the
boys weigh less than 97.2 kilograms and 33% of the boys weigh less than 55.2 kilograms.

(iii) Find the mean and standard deviation of the weights of boys aged 16 years in Brigville. [5]
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1 A statistics student asks people to complete a survey. The probability that a randomly chosen person
agrees to complete the survey is 0.2. Find the probability that at least one of the first three people
asked agrees to complete the survey. [2]
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2 Tien measured the arm lengths, x cm, of 20 people in his class. He found that X x = 1218 and the
standard deviation of x was 4.2. Calculate £(x —45) and £(x — 45). [3]
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3 At the end of a revision course in mathematics, students have to pass a test to gain a certificate. The
probability of any student passing the test at the first attempt is 0.85. Those students who fail are
allowed to retake the test once, and the probability of any student passing the retake test is 0.65.

(i) Draw a fully labelled tree diagram to show all the outcomes. [2]

(ii) Given that a student gains the certificate, find the probability that this student fails the test on the
first attempt. (4]
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4 A fair die with faces numbered 1, 2, 2, 2, 3, 6 is thrown. The score, X, is found by squaring the
number on the face the die shows and then subtracting 4.

(i) Draw up a table to show the probability distribution of X. [3]
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5 The number of Olympic medals won in the 2012 Olympic Games by the top 27 countries is shown

below.
104 88 82 65 44 38 35 34 28
28 18 18 17 17 14 13 13 12
12 10 10 10 9 6 5 2 2
(i) Draw a stem-and-leaf diagram to illustrate the data. [4]
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(ii) Find the median and quartiles and draw a box-and-whisker plot on the grid. [5]
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6 A car park has spaces for 18 cars, arranged in a line. On one day there are 5 cars, of different makes,
parked in randomly chosen positions and 13 empty spaces.

(i) Find the number of possible arrangements of the 5 cars in the car park. [2]
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On another day, 12 cars of different makes are parked in the car park. 5 of these cars are red, 4 are
white and 3 are black. Elizabeth selects 3 of these cars.

(iii) Find the number of selections Elizabeth can make that include cars of at least 2 different colours.

[5]
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7  Josie aims to catch a bus which departs at a fixed time every day. Josie arrives at the bus stop 7" minutes
before the bus departs, where T ~ N(5.3, 2.12).

(i) Find the probability that Josie has to wait longer than 6 minutes at the bus stop. [3]

On 5% of days Josie has to wait longer than x minutes at the bus stop.
(ii) Find the value of x. (3]
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(iii) Find the probability that Josie waits longer than x minutes on fewer than 3 days in 10 days. [3]

© UCLES 2017 9709/63/0/N/17



12

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2017 9709/63/0/N/17



	Variant 61
	Variant 62
	Variant 63

