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1. The manager of a supermarket is investigating the number of complaints per day K58
received from customers. G
A random sample of 180 days is taken and the results are shown in the table below. §§:§§§

Number of complaints per day | 0 1 2 3 4 5 6 | >7 %%:f;’%%
Frequency 12 | 28 |37 3 29 17 | 19 | 0
(a) Calculate the mean and the variance of these data. §§:§§§§§
® 3
(b) Explain why the results in part (a) suggest that a Poisson distribution may be a ffgf‘?‘?
suitable model for the number of complaints per day.
1)
The manager uses a Poisson distribution with mean 3 to model the number of
complaints per day.
(c) For a randomly selected day find, using the manager’s model, the probability that
there are
(i) at least 3 complaints,
(if) more than 4 complaints but less than 8 complaints.
(4)
A week consists of 7 consecutive days.
(d) Using the manager’s model and a suitable approximation, show that the probability
that there are less than 19 complaints in a randomly selected week is 0.29 to
2 decimal places.
Show your working clearly.
(Solutions relying on calculator technology are not acceptable.)
(5)
A period of 13 weeks is selected at random.
(e) Find the probability that in this period there are exactly 5 weeks that have
less than 19 complaints.
Show your working clearly.
@)
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2. The length of pregnancy for a randomly selected pregnant sheep is D days where

D~ N(112.4, 6%

Given that 5% of pregnant sheep have a length of pregnancy of less than 108 days,

(@) find the value of o

©)
Qiang selects 25 pregnant sheep at random from a large flock.

(b) Find the probability that more than 3 of these pregnant sheep have a length of
pregnancy of less than 108 days.

()
Charlie takes 200 random samples of 25 pregnant sheep.

(c) Use a Poisson approximation to estimate the probability that at least 2 of the samples
have more than 3 pregnant sheep with a length of pregnancy of less than 108 days.

©)

J
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3. Rowan believes that 35% of type A vacuum tubes shatter when exposed to alternating S5
- K SRRA
high and low temperatures. K%
Botesatelese

o

Rowan takes a random sample of 15 of these type A vacuum tubes and uses a two-tailed §§§§§}§§
HSNY . - K g 5

test, at the 5% level of significance, to test his belief. '
S,

. . . . ] e o

(a) Give two assumptions, in context, that Rowan needs to make for a binomial E
. . - . 1% « %%
distribution to be a suitable model for the number of these type A vacuum tubes that K
shatter when exposed to alternating high and low temperatures. o
Dogsaaes

@ z

)

%
b

e

9%
<
8 3:
K355

(b) Using a binomial distribution, find the critical region for the test.
You should state the probability of rejection in each tail, which should be as close as

IR
R -
HY:

XSS

R85

possible to 0.025 ;g:::%
(3) 2::03‘2:::
(c) Find the actual level of significance of the test based on your critical region from
part (b)
(1)
Rowan records that in the latest batch of 15 type A vacuum tubes exposed to alternating
high and low temperatures, 4 of them shattered.
(d) With reference to part (b), comment on Rowan’s belief. Give a reason for
your answer.
1)
Rowan changes to type B vacuum tubes. He takes a random sample of 40 type B
vacuum tubes and finds that 8 of them shatter when exposed to alternating high and
low temperatures.
(e) Test, at the 5% level of significance, whether or not there is evidence that the
proportion of type B vacuum tubes that shatter when exposed to alternating high and
low temperatures is lower than 35%
You should state your hypotheses clearly.
()

NN 0 D =
P 7 4 3 2 2 A 0 8 2 8
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4 )
4. The continuous random variable G has probability density function f(g) given by
(g+3) -1<g<2
f(9) = % 1cg<d
0 otherwise
(@) Sketch the graph of f(g)
()
(b) Find P((l <26<6)|G< 2)
(4)
The continuous random variable H is such that E(H) = 12 and Var(H) = 2.4
(c) Find E(2H’+3G+3)
Show your working clearly.
(Solutions relying on calculator technology are not acceptable.)
(6)
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Question 4 continued
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The random variable W has a continuous uniform distribution over the interval [-6, a]

where a is a constant.
Given that Var(W) = 27
(@) show thata =12

)
Given that P(W > b) = %
(b) (i) find the value of b
)
(i) find P| -12< W<2
2 )
A piece of wood AB has length 160cm. The wood is cut at random into 2 pieces.
Each of the pieces is then cut in half. The four pieces are used to form the sides of
a rectangle.
(c) Calculate the probability that the area of the rectangle is greater than 975cm?’
(4)
v,
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Question 5 continued

18

p 7 4 3 2 2 A 0 1 8 2 8

| [

PMT!

LSRR
S
CRRKS

09%8S
[909696%%
IR

IR
De%e%e

AR
SR5IK
[909696%%
D Setatetes

KRS
258

SR
50K

[909696%%

DoSetatetets

y 9%
U
SRS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
ED
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

%
S
KEETESS
SR

2
AN NN X
POl euzetoeboleteratetel
JIRRIKESS K

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

£ RIIERIIIHKIIA
oS X QSRR
O AT Ra oo to RS tato oo e e g S REEY
LS K \
KL

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7

Question 5 continued

(Total for Question 5 is 10 marks)

UmEE

MR A 0 .
P 7 4 3 2 2 A 0 1 9 2 8 Turn over >

PMT



r

6. A bag contains a large number of counters with an odd number or an even number

written on each.
Odd and even numbered counters occur in the ratio 4 : 1
In a game a player takes a random sample of 4 counters from the bag.
The player scores
5 points for each counter taken that has an even number written on it
2 points for each counter taken that has an odd number written on it
The random variable X represents the total score, in points, from the 4 counters.

(a) Find the sampling distribution of X

(6)

A random sample of n sets of 4 counters is taken. The random variable Y represents the

number of these n sets that have a total score of exactly 14

(b) Calculate the minimum value of n such that P(Y >1) > 0.95
®3)
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7. A continuous random variable X has cumulative distribution function F(x) given by

0 x<1
F(X) = k(ax+bx’ —x*—4) 1< x<2
1 x>2

where a, b and k are non-zero constants.
Given that the mode of X is 1.5

(@) show thatb =3
(b) Hence show thata =2

(c) Show that the median of X lies between 1.4 and 1.5

(3)

1)

(4)
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)

TOTAL FOR PAPER IS 75 MARKS
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