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1 Two music critics, P and Q, give scores to seven concerts as follows.
Concert 1 2 3 4 5 6 7
Sorsihy 12 1 6 13 17 16 14
critic P
SSEby 9 13 8 14 18 16 20
critic Q
(i) Calculate Spearman’s rank correlation coefficient, r,, for these scores. [4]
Concert | 2 3 4 D 6 7
Score b
e 12 11 6 13 17 16 14
critic P
Score by 9 13 8 14 18 16 20
critic Q
Ronk P| 3 2 ( N2 Vi £ s
Rk R| 2 3 [ A £ 'y 7
P-Q ( - 1, O ( / _5
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(ii) Without carrying out a hypothesis test, state what your answer tells you about the views of the two
critics. [1]
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The probability distribution of a discrete random variable W is given in the table.

w 0 1 2 3

P(W =w) 0.19 0.18 x y

Given that E(W) =1.61, find the value of Var(3W + 2) \

WW/L/E/;I

0 Iq -:‘Olf-fx-,}:l
Z-r)/ 043

}=0.63->c_ —@

E(W>:. Ox<x0.19 + lx6.(¢ + 2 —f-?),
[ 41 40.1274234-5’5;/

wh @ b @ .

[ 3 = 2x -f'?(O.("S-x)
[ le3 - 2> +1.99 -~ 35x
~ = 0.G6

= 0.635 -0.¢66 = 0.7
2, 4 G

—

Sp Var ) = E(A) - [E4)]

- 0.1 «(0.66x2") ¢ (0.17x8)-1.4("

=019 +[9¢ +1.§53 -2.512|
=0.95 71

Vw(?\u-&z) = ’51l/a/[.W)
=9<«0.95 71 = €621l

[7]
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3 Carl believes that the proportions of men and women who own black cars are different. He obtained a

random sample of people who each owned exactly one car. The results are summarised in the table below.

Black Non-black Total
Men 69 71 140
Women 30 55 85
Yot g9 126 225
Test at the 5% significance level whether Carl’s belief is justified. [8]
HO . o u’@v s W Vo a ;ﬂﬂoéw
H: Ll w’ta'm' s n.a’é VW oF ;J’VVL/
B Lk Non - block
O E: O, E:
Maen | L] | €16 70 | 794 | 10
Wemen |30 3724 | 55 |e7¢ | g5
19 124 225
EK/’U—M vam-M . MM'M - 917 (L0 _ £1.€¢
229

Mo, non-Mock = 126xlleo =75«
225

i

b/ e M = 199 = 37 .4

’ -_—

22 ¢

W omar  rom- Yok =126 %85 = e 7.6

2295

2 z
Xz ‘”’(’“ 616l *05) 1*[17/—75’[»/—0.5')Z + (130—37.1,1—0.5‘) +(Is5-L741-05)
616 79 4 37.¢ 7.6

=0.77217+0. 6073 + 12730 +1.0002 =3 £¢5 3¢
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4 (i) Four men and four women stand in a random order in a straight line. Determine the probability that no
one is standing next to a person of the same gender. [3]

E Mer -
MWMWMWMNY o MMMy M

WM@!’ W,memwm
Cp lome ome ZK({—!X‘f.':{/CZWWM cowé«.-./ﬁM
T beore ore §! W : aﬂtg,ﬂv N?:Ma/,w ”W s

PW/I»% - lUS2 .op2%6

g

(ii) x men, including Mr Adam, and x women, including Mrs Adam, are arranged at random in a straight
|

line. Show that the probability that Mr Adam is standing next to Mrs Adam is —.
X

MAAMWLL@W}M.TMWMM.

T# gmbed Mrod Mp Adors os ore bim | the are now
2:C—[1-/b/v\/$-& M‘r‘lm—;,a.

f An = 2= 622'0! = 2 =
%«% 2

(2;:),‘ 2x

[3]
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5 (i) The random variable X has the distribution Geo(0.6).

(a) Find P(X >8). 2]
(b) Find the value of E(X). [1]
(¢) Find the value of Var(X). [1]

a. X J\(fe/o(06)

P(x 2¢) - 0.4 - 000164

. 1 -0& - (O

(ii) The random variable Y has the distribution Geo( p) . It is given that P(Y < 4) =0.986 correct to

3 significant figures. Use an algebraic method to find the value of p. [3]

P[Y(?): /—(I-—r)B

0.966 = 1-(-p)”
2

(1-p) = 0.0/¢

|,r =z 0.2¢ |

po= O.7619 (35(:)
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6 Sabrina counts the number of cars passing her house during randomly chosen one minute intervals.

Two assumptions are needed for the number of cars passing her house in a fixed time interval to be well
modelled by a Poisson distribution.

(i) State these two assumptions. [2]

(ii) For each assumption in part (i) give a reason why it might not be a reasonable assumption for this
context.

[2]

vi. Cars rmz;,;«afﬁ»(:mwaﬁw L&v;,&/ffffaldé%%
AMMMM%MV»ULLM«J H At
WA?,%/-»(Z@JW

Assume now that the number of cars that pass Sabrina’s house in one minute can be well modelled by the
distribution Po(0.8).

(iii) (a) Write down an expression for the probability that, in a given one minute period, exactly r cars
pass Sabrina’s house.

[1]
(b) Hence find the probability that, in a given one minute period, exactly 2 cars pass
Sabrina’s house. [1]
a. X Polog )
=), 2
'D(X—-r)—‘-egxc.g
!
-0. ¢ 2
[D, ‘,\/La,\rzzlf)(}(=2>:e x 0.9
2!
(iv) Find the probability that, in a given 30 minute period, at least 28 cars pass Sabrina’s house. [3]

For 30 mike paciod , N = 30 x 0.9 = 24
X Pol2¢)
Pix22¢)= | -P(x=z27)

=) -0.7677¢
0. 232 (3sf)

\
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(v) The number of bicycles that pass Sabrina’s house in a 5 minute period is a random variable with the
distribution Po(l.S) . Find the probability that, in a given 10 minute period, the total number of cars

and bicycles that pass Sabrina’s house is between 12 and 15 inclusive. State a necessary condition.

[4]

N =2x (¢ + (0w« . £
N

\

Plrzis)-pPLY<n)

0.9076 -0.§792

0.32¢2 (4dp)
J——

7 The discrete random variable X is equally likely to take values 0, 1 and 2.
3N observations of X are obtained, and the observed frequencies correspondingto X =0, X =1 and X =2

—
T~
~
N
§<
IN
V“
Ne——
\

W\

\\

are given in the following table.

'y 0 1 2
Observed N-1 No1 N+2
frequency

The test statistic for a chi-squared goodness of fit test for the data is 0.3. Find the value of N.
(4]

Tl ez,-cfuz’fa( ke Lo cudd s 3N =N
3
2 > 2 N
QM) =[N'1-N) *(Nfl-N) f[N-('Z“‘N)
E

N N N
= 1 + 1 +4
N N N
= 6
N
§ =03 > N=2p
/
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8 The following table gives the mean per capita consumption of mozzarella cheese per annum, x pounds, and
the number of civil engineering doctorates awarded, y, in the United States in each of 10 years.

93 97 9.7 g 99 10.2 10.5 11.0 10.6 10.6
480 501 540 552 547 622 655 701 712 708

source: www.tylervigen.com
(i) Find the equation of the regression line of y on x. [2]
You are given that the product moment correlation coefficient is 0.959.

(ii) Explain whether this value would be different if x is measured in kilograms instead of pounds. [1]

(il Tt wodd nh he dtblocat iFia nA MI?,(&WM#{A?

It is desired to carry out a hypothesis test to investigate whether there is correlation between these two
variables.

(iii) Assume that the data is a random sample of all years.
(a) Carry out the test at the 10% significance level. [6]

(b) Explain whether your conclusion suggests that manufacturers of mozzarella cheese could
increase consumption by sponsoring doctoral candidates in civil engineering. [1]

let p be the population corvelation coeffiaent -

a Ho p=o
ij P’/‘O

cv=0.541¢

O-158L > 0694 so regack Ho
Result s sigrificak | Usre 25 anidloncn v comedatio
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