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Answer all the questions.

1  Aresearcher investigates the yield, y kilograms, of a process when different amounts, x grams, of a certain
additive are used. The results are shown below.

y 1332 | 133.2 | 133.5 | 133.6 | 1339 | 133.8 | 134.0

n=71 Sx = 56 Sy =935.2 >x? = 476 5% = 124 943.34 Txy = 7485.6

(i) Calculate the product moment correlation coefficient, . [3]

(ii) State the effect, if any, on the value of r if the mass of the yield were measured in tonnes instead of
kilograms. 1]

(iii) Calculate the equation of the regression line of y on x. [3]
(iv) It is required to estimate the amount of additive needed to give a certain yield. Give a reason why the
regression line of y on x should be used, rather than the regression line of x on y. 1]

2 Inahigh jump competition, jumpers are allowed three attempts to succeed at each height. For one particular

height Imran estimates his chances of succeeding as follows.

®  The probability that he will succeed on his first attempt is %

® If he fails on his first attempt, the probability that he will succeed on his second attempt is %

®  Ifhe fails on his first two attempts, the probability that he will succeed on his third attempt is p.

Use Imran’s estimates to answer the following.

(i) In your Printed Answer Book complete the probability tree diagram for this situation. 2]

First attempt

4 Succeed
5
Fail
(ii) Find the probability that Imran succeeds on either his first or his second attempt. [3]
(iii) Given that the probability that Imran succeeds at this particular height is %, find p. 13]
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3 Abag contains 6 red discs and 4 green discs.

(i) Rohan takes 3 discs at random from the bag, without replacement, and places them on the table.
Let X be the number of red discs he places on the table.

(a) Show that POY=1) = -. 3]

(b) Part of the probability distribution of X is given in the table below.

X 0 1 2 3
1 3 1
P(X=x) 30 10 3
Find E(X) and Var(X). [6]

(i) Rohan arranges the 6 red discs and 4 green discs in a straight line. How many different arrangements
of the colours are possible? 2]

4 In a class of 30 students, each student studies exactly one modern language. 14 students study French,
9 students study Spanish and 7 students study German. A committee of 6 students is to be chosen from these
30 students. Find the number of ways of choosing the committee if it contains

(i) any 6 students from the class, 1]
(ii) 2 students studying each language, 2]
(iii) exactly 1 student studying French. [3]
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4

The marks of some students in an examination were summarised in a grouped frequency distribution,
using the following classes: 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 4549, 50-54, 55-59, all

inclusive. A cumulative frequency diagram was drawn, as shown below.

Cumulative frequency
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(i) How many students took the examination?
(i) 20% of students gained the top grade. Find the minimum mark for the top grade.

(iii) A teacher said

60

1]
[3]

“The cumulative frequency graph shows that the highest mark scored by any student was 54

or 55.”

Explain why this statement is incorrect, and give an improved statement about the highest mark.  [2]

(iv) State which class is the modal class, explaining how you know.
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6  Two judges gave the following scores to five contestants.

Contestant Alan Jo Mike Steve Mary
Judge 1 5.8 5.5 5.1 4.7 3.9
Judge 2 5.4 5.9 5.1 4.9 4.5
(i) In your Printed Answer Book, complete the table of ranks. 2]
(i) Calculate Spearman’s rank correlation coefficient, r. [3]

(iii) Another two judges also ranked the same five contestants. These judges were inexperienced, so that
their ranks can be regarded as random. Find the probability that the value of r_for these two judges’
ranks will be the same as that for judges 1 and 2. 4]

7  The mean and standard deviation of the weights, w grams, of a sample of 75 stones were found to be 52.3
and 5.8 respectively.
(i) Find the value of Zw”. 2]
The weights, x grams, of another sample of 100 stones were found and were summarised as follows.
n=100 Tx = 5760 ' = 335497
(i) Calculate the mean and standard deviation of the weights of all 175 stones. [4]

8  Every month Frankie posts 10 parcels, one to each of 10 friends. The friends live in different towns in a
country where the postal service is unreliable. She has found that, for each parcel, the probability that it

arrives is 3

(i) Name an appropriate distribution with which to model the number of parcels that arrive in a particular
month, giving the value(s) of any parameters. State a necessary assumption for the model to be valid.

2]

(ii) Use this model to find the probability that in a particular month
(a) all 10 parcels arrive, 1]
(b) at least 9 parcels arrive. [2]

(iii) Frankie chooses 5 months at random. Find the probability that all 10 parcels arrive in at least 4 of these
5 months. [3]

©OCR 2017 4732/01 Jun17 Turn over



6

9 A firm that manufactures chocolate bars gives away vouchers for a free tour of their factory. Vouchers are
placed at random in the wrappers of 20% of the chocolate bars made by the firm. No wrapper contains more
than one voucher. Charlie buys exactly one chocolate bar each day.

(i) Find the probability that he finds his first voucher
(a) on the 4th day, [2]
(b) after the 4th day. 2]

Each voucher allows one person to take the tour. There are 5 people in Charlie’s family, including Charlie.

(ii) Find the probability that he has to buy exactly 10 chocolate bars in order to have enough vouchers for
his whole family. [4]
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