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1. Jen is using the large data set to investigate the relationship between Daily Maximum

Relative Humidity and Daily Mean Visibility.
Using the data for Camborne, Jen takes as her sample the first 8 days of October 2015

Jen’s data, without units, is given in the table below.

Daily Maximum Relative Humidity | 93 92 97 98 100 99 91 96

Daily Mean Visibility 1100 | 1000 | 700 700 | 300 700 | 2300 | 1600

The Daily Mean Visibility for 1st October was recorded as 1100

(a) Give an interpretation of this value, including any units.

(2)
The product moment correlation coefficient for Jen’s data, to 3 decimal places, is in
this list
0.316 —0.256 —0.484 —0.757 —-1.035
One of these values cannot be a product moment correlation coefficient.
(b) Explain which value.
1)
(c) Use your calculator to identify from the list the correct product moment correlation
coefficient for Jen’s data.
1)
Jen believes that the Daily Maximum Relative Humidity each day can be used to predict
the Daily Mean Visibility.
(d) Carry out a suitable test, at the 5% significance level, to show why the data may
support Jen’s belief.
State clearly
* your hypotheses
* your critical value
3)
(e) Give two reasons why Jen’s belief may still not be correct.
(2)
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Question 1 continued.
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Question 1 continued.

(Total for Question 1 is 9 marks)
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2. When a piece of buttered toast is dropped, the probability that it lands butter side up is p

Two identical pieces of buttered toast are dropped independently in the same way.

The random variable T represents the number of pieces that land butter side up, so that
T can take the value 0, 1 or 2

(a) Find P(T = 0), giving your answer in terms of p

Oy

(b) Show that the distribution of 7 is not discrete uniform.
3)

S 7 3 9 7 8 A 0 6 2 O

RRRL
RIS
KRR
4%?

S5
QK
%§b€8§

%00 %%

< KX
0%0 X 0‘000:
SRR

093

9%
SR

X
::
o
%

(%

0% e
Dogs o:utet
BoSe w989
S
D030, 3. 0%
Po%0%%%%
Jose-aalets
LIS
SR 0.
pIoger 0%

S
%

3
8

000

L
X
o
o2

X
3

255

oo

S
2R
KKK,

Detotos

%5

00
00008
5%
9%
o905

5
22
28

<L
%
KX

S

Sl tototototetet
R
ORI
ot tetotetotetetotel

055
558
dSotededs



oo T
KA AKX
S
SOER

XX

XX
XX
AR
XX
.0

e
K
KISAED
LRLRKS

<3
%
R

&L

X
0
"Ly

<

S
‘\;::’ %

1%%%

R

9 %

-4
X X

&

090%%6% %%
ofetes

<]

o%%

X

%%

<
0202 %0 0%e%
A

"zi;.‘i.'. X

LR

>
20000%s

REeY
RS

XX
2
10
4
o
‘0

%5
%"

SRS
Pose, & 9%
NS
PoSY e (08
Prost. e %o

00
KK
b9%es
%8

0%0%8:;
RRKS

XXX
30985
]
005

oo’

023
oSeSototedodet
SEEEEES
&

&

bt
%
2
S

62
0K
293059
QL
55

s
ool
KK
05
’0’0‘0

SO 0000
X8
28
2R
%!
S5
RS

X
5
K
XX

53
%5 dﬁk
Sotoes

%!

%

XX
:*‘

7

Question 2 continued.

(Total for Question 2 is 4 marks)
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3. The Venn diagram shows probabilities related to two events, X and Y

(a) (1) State the value of P(Y n X")

(i) Find P(Y|X') giving your answer in terms of b

Given that P(X|Y)=P(Y|X")

(b) show that ab = 0.04

Given also that a > b

(¢) find the value of @ and the value of b

Show your working clearly.

(d) Hence show that X and Y are not independent.

(©)

(©)

)

(2)
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Question 3 continued.
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Question 3 continued.

(Total for Question 3 is 13 marks)
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4. In a game of Sixes, each player’s turn involves rolling 6 identical dice.

If the player gets a six on fewer than 3 dice, the player does not score points.
Assuming that the dice are fair, find the probability that in one turn a player
(a) (1) gets a six on exactly 3 dice

(i) gets a six on at least 3 dice

(&)

Ali and four of his friends play Sixes together and have one turn each.
Two of the 5 players score points.

Ali claims that this suggests the dice are biased towards rolling a six.

(b) Carry out a suitable test to investigate Ali’s claim.
You should
+ state your hypotheses clearly
* use a 5% level of significance
» state the p-value for the test

(C))
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Question 4 continued.

(Total for Question 4 is 7 marks)
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5. An engineering company buys components with a specified diameter of 5.8 mm
Only components with a diameter between 5.75mm and 5.85 mm are suitable for use.

A random sample of 100 of these components is taken from each of supplier 4 and
supplier B.

The diameters are grouped into 0.05 mm intervals and the results are shown in the
frequency polygons below.

A

800
700 - Supplier B

600

5001
Frequency
density 400

(per mm) 300+

200
1001

VIdY SIHLNIEILIIM LONOG

0 1
5.6 5.7 5.8 59 6
Diameter, x (mm)

Sam believes that supplier B will supply components with a more consistent diameter.

(a) Explain how the frequency polygons support Sam’s belief.
(1)
The modal class for each supplier is 5.80 < x < 5.85

(b) Determine how many more components are in this class for supplier B than for
supplier 4 in these samples.

(2)
Sam also finds these summary statistics for the sample from supplier B

sz =3371.1975 c =0.0483632

(c) Determine the mean for this sample.
(2)
The diameter of components, D mm, from supplier B may be modelled by
D ~N(5.81,0.048?)
Any component with a diameter less than 5.75 mm is not used.

(d) Using the model, find the probability that a component randomly selected from
supplier B is not used.

(1)

Any component with a diameter more than 5.85 mm is machined down by the company
and is then suitable for use.

(e) In a random sample of 40 components from supplier B that are suitable for use,
estimate how many had been machined down by the company.
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Question 5 continued.

16

s 7 3 9 7 8 A 01 6 2 0

XRXXKS

R o
2
SR

<5
SRS,
5
LRl
SO
PO 100

S
FIKL
Do%scenr 058
xms
X S

00
’%‘1
L% %
%

QO
o

<\
00

Soteontetetet
X PN
LGN

SR IELELILS

boses
XS
b9%es

K
S e o a e te e tatatstetatotetytatetese
0K .

0%}
dotodetetoteds

<

KA AR IIK KA
O

33
X5
3
55

%

0
potele!
foteses
55
55

o%
3%
bo%s

20%



oo T
KA AKX
S
SOER

XX

XX
XX
AR
XX
.0

e
K
KISAED
LRLRKS

<3
%
R

&L

X
0
"Ly

<

S
‘\;::’ %

1%%%

R

9 %

-4
X X

&

090%%6% %%
ofetes

<]

o%%

X

%%

<
0202 %0 0%e%
A

"zi;.‘i.'. X

LR

>
20000%s

REeY
RS

XX
2
10
4
o
‘0

%5
%"

SRS
Pose, & 9%
NS
PoSY e (08
Prost. e %o

00
KK
b9%es
%8

0%0%8:;
RRKS

XXX
30985
]
005

oo’

023
oSeSototedodet
SEEEEES
&

&

bt
%
2
S

62
0K
293059
QL
55

s
ool
KK
05
’0’0‘0

SO 0000
X8
28
2R
%!
S5
RS

X
5
K
XX

53
%5 dﬁk
Sotoes

%!

%

XX
:*‘

7

Question 5 continued.

(Total for Question 5 is 10 marks)
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6. Roberta started a business five years ago.
She believes that the number of customers, ¢, is growing exponentially.
She produced the graph below by coding her data such that

x = number of years since the business started
y=log,c

Y A
2.4

2.2
2.0
1.8
1.6
1.4

1.2 5

1.0 T T T T T T T T T
0 1 2 3 4 5

Roberta found the regression line for this graph to be y = 1.10 + 0.204x
(a) () Explain how the graph supports Roberta’s belief of exponential growth.

(i) Find the relationship between the number of customers and number of years
since the business started, in the form ¢ = ab”

Roberta claims that after 6 years she will have more than 200 customers.

(b) Show that Roberta’s model supports this claim.

(c) Comment on the reliability of using Roberta’s model in your answer to part (b).
You must give a reason for your answer.
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