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

1. A university foreign language department carried out a survey of prospective students to
find out which of three languages they were most interested in studying.

A random sample of 150 prospective students gave the following results.

o
O
i)
=
=
23
s
2z
arar
b
X
>

Language
French Spanish Mandarin 'ﬁ toA
Male 23 22 20 65
Gender »
Female 38 32 15 85

Tl |l 6t | 54 | 35 [iso0

A test is carried out at the 1% level of significance to determine whether or not there is
an association between gender and choice of language.

(a) State the null hypothesis for this test.

(b) Show that the expected frequency for females choosing Spanish is 30.6

(c) Calculate the test statistic for this test, stating the expected frequencies you have used.

(d) State whether or not the null hypothesis is rejected. Justify your answer.

(e) Explain whether or not the null hypothesis would be rejected if the test was carried
out at the 10% level of significance.

*) Hy  Longuage andt gerder ore

by Sk 45 - 30.6
150

“Total towno Spangh = 54
Total
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Question 1 continued

150 IS6
3% 65 y Clx 85 "
— = \I5.16 =

190 T oh.56
SUxRS B XBS _ 2
Z==5= = 30.6 — = 11.95

. . 0i-E
O“ Eb. =3
23 26.43 | O.4459
22 23.4 0.0838
20 l‘S.lé. 1.5403
28 #A.50 O-3%4 10
22 30.6 |0.0064|
I5 19.83 . 1739
2 e )

X*= 3, Y. 5 (53 (s0p)

n.o cells ‘ n.o cells - ‘

O\) degree ¢ freedon = (wws —| | cumn

=(2-0(3-0) = Z

X% (0-01)=A.210 =
2.653 <9q.210

®e 1IC fe. ect Hg_ .
LOGS‘\'A‘:;: &::mx :::am“gepe dent (nO astocia btan).
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Question 1 continued

2) X701 = 4.605

3.653<4.605 s Heo still not rejected
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(Total for Question 1 is 8 marks)
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2. The discrete random variable X has probability distribution given by

X -1 0 1 2 3
P(X =x) c a a b c

The random variable Y=2 — 5X
Given that E(Y) = —4 and P(Y > -3) = 0.45

(a) find the probability distribution of X.

Given also that E(Y?) =75

(b) find the exact value of Var(X)

(c) Find P(Y > X)

a) Y=2-5x E(X =571 x P(x)
E(Y)=2-5E(x) = -C+ (oxa)+a+2ot3c
~4=2-5E(x) = 1.2

SE(K)=6 D a+2btr2c= .2 — ()
E(X)=1.2

P(N7-3) = 0.45

o P(2-5X% -3) =
?(X<1 ) =045
P(x=-1)+ P(x=0) + P(x=1)
= 2a¢C=0.845 —

Pmtoa\olutﬂ sums to 1:
2a+ b+ 2c =) —
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Question 2 continued

Usingy Sinultoneous egquations 1
t@)-(2) : btc=0.55
- 2b+2c =11 —@

Sub @ wnte (D -

a+ 1=1.2
o..o Q=O°|

S @ when a =0.1 ¢
(2x0-1) +bt+2c =|
bt2C =0.%

- -0 : (zra_réc)—(b-th)- L1-0.8

~(®) when a=0.1 and b=0.3:
(2x0.t) + 03 + 2c = |
2c=05
c=0.25

oo\l , b=03 , c=0.25

) Var(Y) = E(N2)- (E(Y))
so Var (V) --_fksg‘s- (- a)*

Y=aXth = Var(Y) = a? \/onr(x)
Vov (V)= 6%Vav (x) = Vav(x)= 2.2
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7

Question 2 continued

c) P(V?X}

P(2_-5x7 X)z
- elxe )

=atcC

= 0.1+0.25
= 0.35
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(Total for Question 2 is 11 marks)
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. Two car hire companies hire cars independently of each other.

Car Hire 4 hires cars at a rate of 2.6 cars per hour.

ok

=

Car Hire B hires cars at a rate of 1.2 cars per hour. g
=

(a) In a 1 hour period, find the probability that each company hires exactly 2 cars. s
a

(b) In a 1 hour period, find the probability that the total number of cars hired by the two >
companies is 3 o

s

73

o

(c) In a 2 hour period, find the probability that the total number of cars hired by the two =

companies is less than 9 =

On average, 1 in 250 new cars produced at a factory has a defect.

In a random sample of 600 new cars produced at the factory,
(d) (1) find the mean of the number of cars with a defect,
I
(i) find the variance of the number of cars with a defect. g o
(e) (1) Use a Poisson approximation to find the probability that no more than 4 of the <f»i§izf
cars in the sample have a defect. Fn
(11) Give a reason to support the use of a Poisson approximation. g\
? -:E\
s
b

/ <

Dlemctt +uee 2 w1 vy = PNE W PN=Y)
= 0-25V0L . x02)45.

=0 OSL\LkL‘z - INDEPENDENT
= 0.0544 (3SF)

b) DETINT NEWw VARIALLE N:X%\/
N~ Py (2°€)

XRRE

RRKAARX

PW=23|= 020458

< 0.205 (3Sf)

5

=
/\ ﬂ
5
SIS
&
m\
SSRE
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Question 3 continued

c) L HouRS = T=2W
T~bP (215 %)
pﬁ<"\ P(‘r< 8) = 0.48(A...= 0.4
(2=F)
A)iMNERAN=np= 25() % 600
=24
i VAR = hp l’/ 7540
DN Pb (1 (—\’) EXPECTED NN. DEFECTS IN SAMPLE
PDLE) =0 104}
v NS LaRGE & P IS SMALL
SO MEAN N VARVANCE
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(Total for Question 3 is 10 marks)
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4. The discrete random variable X follows a Poisson distribution with mean 1.4

(a) Write down the value of

o8
i) P(X=1) =
1 = %
(i) 2
(i) PX'<4) =
2
e
The manager of a bank recorded the number of mortgages approved each week over a =
40 week period. E:i '
Number of mortgages approved | 0 1 2 3 4 5 6 r%
>
Frequency 10 | 16 | 7 4 2 0 1
(b) Show that the mean number of mortgages approved over the 40 week period is 1.4
The bank manager believes that the Poisson distribution may be a good model for the
number of mortgages approved each week. / <U
She uses a Poisson distribution with a mean of 1.4 to calculate expected frequencies as *;Z'f;;
follows. 3\
Number of mortgages approved 0 1 2 3 4 5 or more ﬁ
";\
Expected frequency 98 | r |9.67 451|158 s 3\
(c) Find the value of » and the value of s giving your answers to 2 decimal places. §

The bank manager will test, at the 5% level of significance, whether or not the data can
be modelled by a Poisson distribution.

(d) Calculate the test statistic and state the conclusion for this test. State clearly the
degrees of freedom and the hypotheses used in the test.

X~ P (1-4) o
A) ) P(X=1)=03452D =0.345 (Ssa__{
1) P( Y<ul= 0 16935 = c.as0 (3se
by MEAN = (0% 16) +(1y 1)+ @)+ (3xtr |~
(UxD)+ (5x0) +rl)% = 4o

= |4
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Question 4 continued )( ~ |00 ( l. L\-)
D P(X=1)=0 2514
o r=40x P(¥=1]=|%9F]

PG )= |- PO

6 S=40x (I’O'”(%S%')
— 0S5

a ) Jr\ ;¢ Porssan Distribution s a Suitable
wodel. )
H,: Rissen Disbnbution 15 rot a
Sultoble madel.

£ e SrEQ <5, (oMBINE LS
<t cWMBINE LAST 2 (gl e (EV°

Pexorm Cu squared, test : ~—

N/- 5 Comer, ooty [ e ol S S
€ 14 (4 SV\+ 154+ D)

= ||
dolzb-1-1=2
It s the number of cells

—| for the estimabon of the mean.
=1 for the Umitation of 40
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Question 4 continued

X, (0.05) = 5.9

5.99( » .|\
-~ nsucbiaent euvwdence fo reject evdence o
N’:leﬁb Ho.
No mortgoges agproved n @ week 15 modeled hj
Potsson distributon .
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Question 4 continued
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