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1. The independent random variables W and X have the following distributions.

W ~ Po(4) X ~ B(3, 0.8)

(a) Write down the value of the variance of W

(b) Determine the mode of X
Show your working clearly.

One observation from each distribution is recorded as W, and X, respectively.

(c) Find P(W, =2and X, = 2)

(d) Find P(X, < W,)

1)

(2)

(3)

(4)
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Question 1 continued
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Question 1 continued
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(Total for Question 1 is 10 marks)
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2. The time, in minutes, spent waiting for a call to a call centre to be answered is modelled
by the random variable T with probability density function

1
f(t) =4192
0

(t> — 48t +128) 0<t<4
otherwise

(a) Use algebraic integration to find, in minutes and seconds, the mean waiting time.
7
(b) Show that P(1 < T < 3) = 6

A supervisor randomly selects 256 calls to the call centre.

(c) Use a suitable approximation to find the probability that more than 125 of these
calls take between 1 and 3 minutes to be answered.

(3)

3)

(5)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 11 marks)
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3. Anpoint is to be randomly plotted on the x-axis, where the units are measured in cm.

The random variable R represents the x coordinate of the point on the x-axis and R is
uniformly distributed over the interval [-5, 19]

A negative value indicates that the point is to the left of the origin and a positive value
indicates that the point is to the right of the origin.

(a) Find the exact probability that the point is plotted to the right of the origin.

(b) Find the exact probability that the point is plotted more than 3.5cm away from
the origin.

(c) Sketch the cumulative distribution function of R

Three independent points with x coordinates R, R, and R, are plotted on the x-axis.
(d) Find the exact probability that

(i) all three points are more than 10cm from the origin

(it) the point furthest from the origin is more than 10cm from the origin.

1)

(2)

()

3)

(2)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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(Total for Question 3 is 10 marks)
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4 )
4. Past evidence shows that 7% of pears grown by a farmer are unfit for sale.
This season it is believed that the proportion of pears that are unfit for sale has
decreased. To test this belief a random sample of n pears is taken. The random variable
Y represents the number of pears in the sample that are unfit for sale.
(@) Find the smallest value of n such that Y = 0 lies in the critical region for this test at a
5% level of significance.
3)
In the past, 8% of the pears grown by the farmer weigh more than 180g. This season
the farmer believes the proportion of pears weighing more than 180g has changed. She
takes a random sample of 75 pears and finds that 11 of them weigh more than 180g.
(b) Test, using a suitable approximation, whether there is evidence of a change in the
proportion of pears weighing more than 180g.
You should use a 5% level of significance and state your hypotheses clearly.
(6)
\ y,
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Question 4 continued

16

P 6 6 6 5 3 A0 1 6 2 8

O

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

4 )

6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 4 continued

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
ﬂ&? o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

2

PO
SUXKK I NE R
SR
RERLKRLR,

CRSLRAR

<>
55
959

S
55

<
SR

X

<>
2905

SRS

oY%

RN
otoleteds
Sooteds
<
<5

2%
XS
o

090 %%%

90e%%

SRR

5
258

55
020!
RIS,

000G
Sressseses
fotetesotet
RS
(G5
S5
Dosede!

S35
B
5K
9%
%5

&
RRE

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total for Question 4 is 9 marks)

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

17

VAL VP D A0 000 O O 0 —
[ [ Turn over »
P 6 6 6 5 3 A0 1 7 2 8



r’

5. The number of particles per millilitre in a solution is modelled by a Poisson distribution
with mean 0.15

A randomly selected 50 millilitre sample of the solution is taken.
(@) Find the probability that
(i) exactly 10 particles are found,

(ii) between 6 and 11 particles (inclusive) are found.

Petra takes 12 independent samples of m millilitres of the solution.
The probability that at least 2 of these samples contain no particles is 0.1184

(b) Using the Statistical Tables provided, find the value of m

(4)

(6)

J

18

P 6 6 6 5 3 A0 1 8 2 8

O

PMT!

SLRRK
LR
Joteotetess

“o%

o= (e BT 1)
SESILBE

L
0%,
QO0RRIRIIIRELKIIKL

R LEIRKLEALIKL

X%
255
S9%t
KL
SRS

&
X X
pleles %!
Joseeates
SRS
KO
S %8¢

<%
0959
e

S

A
o

OO
PSRNt %Ne



PMT

4 )

6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 5 continued

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
y@

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

pote

e
SRXLS N
SXRXILS IS SAN
e aies

5
2N
25
botege
SRR
SRR

LKL
IR
ZRLRRLRKLLS

bove!

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

19
[ [ Turn over »
P 6 6 6 5 3 A0 1 9 2 8



7

Question 5 continued
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6. The continuous random variable X has probability density function

0.1x 0<x<?2
kx(8 — x 2<x<4
f(x) = ( ) x
4<x<6
0 otherwise

where k and a are constants.

i 31
It is known that P(X < 4) = =

(@) Find the exact value of k

(4)
(b) (i) Find the exact value of a

(if) Find the exact value of P(0 < X < 5.5)
®)

(c) Specify fully the cumulative distribution function of X

(6)
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Question 6 continued
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(Total for Question 6 is 13 marks)
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7.

A bag contains 10 counters each with exactly one number written on it.

There are 6 counters with the number 7 on them
There are 3 counters with the number 8 on them
There is 1 counter with the number 9 on it

A random sample of 3 counters is taken from the bag (without replacement).
These counters are then put back in the bag.

This process is then repeated until 20 samples have been taken.

The random variable Y represents the number of these 20 samples that contain the
counter with the number 9 on it.

(@) (i) Find the mean of Y

(if) Find the variance of Y

A random sample of 3 counters is chosen from the bag (without replacement).

(b) List all possible samples where the median of the numbers on the 3 counters is 7

(c) Find the sampling distribution of the median of the numbers on the 3 counters.

()

(2)

()

J
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Question 7 continued

(Total for Question 7 is 12 marks)

TOTAL FOR PAPER: 75 MARKS
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