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Answer All questions. Write your answers in the spaces provided.

1. A head teacher wants to find out the students’ opinions about the length of lessons. The
head teacher wishes to survey the students using the three groups in the table below.

Number of students

Group 1 (Y7 - Y9) 432

Group 2 (Y10-Y11) 360

Group 3 (Y12 -Y13) 108

She decides to take a stratified sample of 50 students.

(a) Explain how to select the students for this stratified sample.

(&)

(b) Give one advantage of carrying out this survey using stratified sampling, rather than
taking a simple random sample of the whole school.

(0))
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Question 1 continued
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2. A holiday camp manager wishes to investigate the popularity of the three activities the
camp offers to teenagers who attend. A random sample of 560 teenagers, who attended
the camp, are asked which of the three activities is their favourite. The results are given
in the table below.
Activity
Water Bushcraft Mo}nftflm
sports activities
Boys 142 96 90
Gender
Girls 110 46 76
(a) Test, at the 5% level of significance, whether or not there is evidence of an association
between the teenagers’ favourite activity and their gender. Show your working
clearly, stating your hypotheses and degrees of freedom. You should state your
expected frequencies correct to 2 decimal places where necessary.
©)
(b) State which of the three activities could be worth further investigation. Give a reason
for your answer.
0y
J

P 5 6 1 6 7 A 0 4 2 4

<
0?,
V:
2L

?~0

$i¢
%%
R

SR
oA
Al ’.‘4 L <
oo
%5

AR
XK AR
PN
e
v
o

<>
oo

ot

QR
K,

..

06
O
25

X

o% o%
S
0“?%0
% "%
%70 %
E
LI

SRS

(X <
200000800 %0%
&

(XX
s
XA
o000 Vot
LK

A
o
%
QKRS

5
25

ool

RS

J s
S
REERRLLRK AR IHKE

205
RERRS

QEGORAN
OGRS
HEKEHIKEAS
KRR
R

&
&
35
5
ol

<
555
<5
3
258
X

<
X
6%
<
<
XA



Leave
blank

Question 2 continued
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Question 2 continued
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Question 2 continued
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3. Ina singing competition, 9 people are asked to sing individually. Jamil is blindfolded and
asked to rank the 9 singers in order of increasing age by listening to their voices.
Jamil places them in the order BCA G FIE HD
The actual ages, in years, of the 9 singers are shown in the table below.
Singer | A4 B c | D  E F | G| H I
Age 15123 3250|4522 19|63 | 54
(a) Calculate Spearman’s rank correlation coefficient between Jamil’s order and the
actual order.
)
(b) Stating your hypotheses clearly, test whether or not there is evidence to suggest that
Jamil can rank singers in order of age by listening to them sing. Use a 5% level of
significance.
“4)
(c) Explain, without doing any further calculations, how you would find the rank
correlation if singer F’s age was recorded incorrectly and is 23 rather than 22
(2)
J
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Question 3 continued
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4.

The weights of packets of mints are normally distributed with standard deviation 8 grams.
A random sample of 50 packets of mints has a total weight of 10.84 kg.

(a) Find a 98% confidence interval for the mean weight of packets of mints.

(C))

(b) Explain why the Central Limit theorem is not required for part (a).
@)

Bindy believes that the mean weight of a packet of mints is 0.22kg.

(c) Giving a reason for your answer, comment on whether Bindy’s belief is supported by
the data.
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Question 4 continued
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S.

A fair six-sided die has the number 1 on three faces, the number 3 on two faces and the
number 6 on one face. A group of 5 people each roll the die 60 times and the mean score
for each person is recorded.

Calculate an estimate for the probability that exactly 2 of the 5 people have a mean score
of more than 2.75
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Question 5 continued
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6.

Baako grows two varieties of strawberry plant, 4 and B. The mean yield per strawberry
plant of variety 4 is 280g. Baako believes that variety B gives a higher yield per
strawberry plant than variety 4. The yield per strawberry plant of variety B has standard
deviation 70 g.
Baako takes a random sample of 125 strawberry plants of variety B and finds the mean
yield is 290 g.

(a) Test, at the 5% level of significance, Baako’s claim. State your hypotheses clearly.

(6

Ayodele claims that using fertiliser increases the yield per strawberry plant by more than
100g. He takes a random sample of 500 strawberry plants of variety C and adds fertiliser
to just 300 of them. The yields, x grams, are summarised in the table below.

n Mean yield (x) s

With fertiliser 300 410 90

Without fertiliser 200 290 60

(b) Test, at the 0.5% level of significance, Ayodele’s claim. State your hypotheses and
show your working clearly.

)

(c) (i) State an assumption that you have made about the allocation of plants to the
“With fertiliser” group in carrying out the test in part (b).

(i1) State a further necessary assumption that you have made in carrying out the test
in part (b).
(2)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. Jeff records the number of births announced in his local weekly newspaper each week for
n consecutive weeks, where 7 is an integer. He decides the resulting data can be modelled
as independent samples from a Poisson distribution with mean 2.8 and calculates the
expected frequencies using this model.
The following table shows the observed frequencies and the expected frequencies, to 2
decimal places.
The observed and expected frequencies for 5 births are not given.
Number of births Observed frequency (O) | Expected frequency (E)
0 8 5.84
1 27 16.35
2 25 22.88
3 16 21.36
4 12 14.95
5
6 2 3.91
> 7 1 2.34
(a) Work out the observed and expected frequencies for 5 births.
(2)
(O-E) :
The value of 5 for the given values for the number of
births 0, 1, 2, 3 and 4 is 9.86
(b) Using a 5% significance level, test whether or not this Poisson model is suitable.
State your hypotheses clearly.
Q)
J
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8.

The weight of coffee in large jars, L grams, is such that L ~ N(300, 7%)
The weight of coffee in medium jars, M grams, is such that M ~ N(200, 6?)

A large jar and a medium jar are selected at random.

(a) Calculate the probability that the weight of coffee in the large jar is greater than 90 g
more than the weight of coffee in the medium jar.

)
The weight of coffee in small jars, S grams, is such that S ~ N(70, ¢?)

There is a probability of 0.975 that the weight of coffee in a randomly selected large jar is
more than four times the weight of coffee in a randomly selected small jar.

(b) Calculate the value of ¢ giving your answer to 3 significant figures.
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Question 8 continued
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Question 8 continued

(Total 13 marks)
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