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1. The discrete random variable X has probability distribution

X

-2

-1

P(X=1x)

0.25

0.30

(a) Find E(X)

Given that Var(X) = 3.9

(c) Find P(X, + X, > 3)

where a and b are probabilities.

(b) find the value of a and the value of b

2

(C))

The independent random variables X; and X, each have the same distribution as X
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(

2. Telephone calls arrive at a call centre randomly, at an average rate of 1.7 per minute.
After the call centre was closed for a week, in a random sample of 10 minutes there
were 25 calls to the call centre.

(a) Carry out a suitable test to determine whether or not there is evidence that the rate
of calls arriving at the call centre has changed.
Use a 5% level of significance and state your hypotheses clearly.

Only 1.2% of the calls to the call centre last longer than 8 minutes.
One day Tiang has 70 calls.

(b) Find the probability that out of these 70 calls Tiang has more than 2 calls lasting
longer than 8 minutes.

The call centre records show that 95% of days have at least one call lasting longer than
30 minutes.

On Wednesday 900 calls arrived at the call centre and none of them lasted longer than
30 minutes.

(c) Use a Poisson approximation to estimate the proportion of calls arriving at the call
centre that last longer than 30 minutes.
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(

3.

In a class experiment, each day for 170 days, a child is chosen at random and spins a
large cardboard coin 5 times and the number of heads is recorded.
The results are summarised in the following table.

Number of heads 0 1 2 3 4 5

Frequency 3 10 45 62 38 12

Marcus believes that a B(5, 0.5) distribution can be used to model these data and he
calculates expected frequencies, to 2 decimal places, as follows

Number of heads 0 1 2 3 4 5

Expected frequency r 26.56 s s 26.56 r

(a) Find the value of » and the value of s

(€))

(b) Carry out a suitable test, at the 5% level of significance, to determine whether or not
the B(5, 0.5) distribution is a good model for these data.
You should state clearly your hypotheses, the test statistic and the critical value used.

(6)
Nima believes that a better model for these data would be B(5, p)

(c) Find a suitable estimate for p

(1)

To test her model, Nima uses this value of p, to calculate expected frequencies as follows

GKKRK v

imioNoa

Number of heads

0

1

2

3

4

Expected frequency

2.07

14.65

41.44

58.63

41.47

11.74

The test statistic for Nima’s test is 1.62 (to 3 significant figures)

(d) State,

(i) giving your reasons, the degrees of freedom

(i1) the critical value

that Nima should use for a test at the 5% significance level.

(e) With reference to Marcus’ and Nima’s test results, comment on

(i) the probability of the coin landing on heads,
(i1) the independence of the spins of the coin.

Give reasons for your answers.
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~

4. There are 32 students in a class.

Each student rolls a fair die repeatedly, stopping when their total number of sixes is 4
Each student records the total number of times they rolled the die.

Estimate the probability that the mean number of rolls for the class is less than 27.2

(6)

12

50K
dasststesese
RS
Sasosoteses

2 :0:0‘(:
QS
SRR
odesototetotetetete!
RRLRLRRLRLRES:

K
L
2R

SBEK
0:0’:::’0’0

550K
batatede’

25
25
3
SRS S
Rote™srotodiR %~ 0%
et S0,
SRERES Kt
O e 00 095 < 9392
KOYX KBRS
e Sk
S BO%8 ¥ s 1959

SRR

3RS

irsissis e s
Sat0s0sese :0:::0‘0:0
Retetetetets 0000



RRREESE K852 M )
000 % % QRAIRLRAL
0%0%% %% 0% %% %%
CRLRLL RRK8
550505088 KRR
0%0%% %% %500 %%
CRLRXL R i i
RRRLLK 88K uestion 4 continue
dotoseseses SRS
o000 %% QRARLRL
0%0%% %% 1% %% %%
CRLRXL R
S

G
bo%e
-
3,
%
55

o RS
SRS
(9.9, o5
X X XX
[ o
fose, X
T e
:0» KK

%
) A
XA
e’

BV %
oo le%
S 05

000
0%
N
K]
KA
XX
S

e
%

-
<
X

%%

s

X&
!
&
b
L

OO
I'N
AN
5K

L

(0 0.0,
stetotete!

<

%S

%
o

<
o

4 =

-5 ot}
0307 302 TR 60 Ts%0%0]
SOTLY RBEO
RERSS SIS
SRS S
98,4 ot oo %

o
NS
X XX
RS

9%
%%
N

) -

oo%e?

"\
‘N
3,

betes

X
~
1@
o
%!

X

q@t’
;

KK
0

5

0.0

,
8
23
%
b%e!

OO
>
53

o2 44
2%
o
020
5

RS SREIRLS
2K Sodetotoe!
KRR KRR
ootetess LK
2R Sodetoote!
KRR KRR
SRR SRR
2R 2L
KRR KRR
IR SRS
2R ZRIL
KIRRXK KL
2R 2L
KIRREK KL
SRR S5
1958 o 93
RIS el
S5 093 < 993
> &
=
038, € oo B0 1 1059,
b y
2% %
55 S
= SRS
Z A
5 S
Ko RIS
)5 RIS,
o
5 KRS
SR %= %]
55 5
855 e

<]
WK,
2080%8;
o205 %%

2985

SXRKS
OO
e
PR
Sl
Suvavs
5 a2
QSRS
RIS
%
dogeTaselst
G
05 ~ %]
SRS
5 %5
9007 020]
ogeata et SRS
SITRSS O
5050 - s o935
02e” - oo TR ee"~ s
X -
IRERIKS o
o eotee! e
SRR KRR
SRR RKRRLREL
K KKK
CHXRIKS XKL
SRRLRRS SRR
SRR SRR
deSetotetel ZRL
2% RS
SLRIRS SREREKS
CRRXRRS S8
SRR SRR
S Setotete! Sotetotode!
2% 28
SRR RS
SRR SRS
KKK KKK
SRR LS
GRULRL RS
SRS SRS
39243090 St
5 S
3 '@ o
00— 438 SRR
050~ Soro TS i U [o5e!
058, & X8 oS0~ 00
SN S
LS
5 QTS

696%%%%
0%6%%%%
":”" y

o
]
2K
oo
RRKS

>
RS

oSotatetototet
0000008
O 000000
(00,0 0. 0.0,
SRRIRIKK,
ERIIRLS

(Total for Question 4 is 6 marks)

09% %%
002000000 %

XRKKRRKL
%%

o
SR
<X
RS
XK
b99%s

%
O

13
N Turn over »



. Y B
5. A machine fills cartons with juice. SR S
The amount of juice in a carton is normally distributed with mean ¢ ml and standard U \<
deviation 8 ml. o o
z 2
A manager wants to test whether or not the amount of juice in the cartons, X ml, is less 9\ s
than 330 ml. The manager takes a random sample of 25 cartons of juice and calculates S \E
the mean amount of juice x ml. 2_1-:\ 2
_ % Zm,ii'\ . m "i\
(a) Using a 5% level of significance, find the critical region of X for this test. S :E
State your hypotheses clearly. :':' 3
The Director is concerned about the machine filling the cartons with more than 330 ml r’,‘.’, e
of juice as well as less than 330 ml of juice. The Director takes a sample of 55 cartons, > \n ¢
records the mean amount of juice y ml and uses a test with a critical region of Sio s
(7 <328} U (¥ > 332) : S
b g \'\l
(b) Find P(Type I error) for the Director’s test. g S
) S5 oo
o .
When ¢ =325 ml ;/§
//\ /
(c) find P(Type II error) for the test in part (a) f}‘ﬁ
@ =
B
:
S
g
:8:-: S
=S ¢ |:I_:
a . .E:»:
oW
Zz'-ﬁ m
2 2
a o
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r

6. The discrete random variable X has probability generating function

t2
Gy() = m
(a) Specify the distribution of X
2
A fair die is rolled repeatedly.
(b) Describe an outcome that could be modelled by the random variable X
(1)
(c) Use calculus and G (¢) to find
(i) E(X0)
(i) Var(X)
(7
The discrete random variable Y has probability generating function
t 10
Gy (1) = m
(d) Find the exact value of P(Y = 19)
3
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(

7.

Each time a spinner is spun, the probability that it lands on red is 0.2
(a) Find the probability that the spinner lands on red

(1) for the 1st time on the 4th spin
(2)

(i1) for the 3rd time on the 8th spin
(2)

(ii1) exactly 4 times during 10 spins

2
Each time the spinner is spun, the probability that it lands on yellow is 0.4
In a game with this spinner, a player must choose one of two events
R is the event that the spinner lands on red for the 1st time in at most 4 spins
Y is the event that the spinner lands on yellow for the 3rd time in at most 7 spins

(b) Showing your calculations clearly, determine which of these events has the greater
probability.

(7

22

8 daveveYe %’ Ve Oavade®s X S S S XX X s X % WO Pavatel e KIS, KRR X X XX Ot a e teveteratetv bl o0 ve%ed e %% K O XIPCK X, X
‘ Da¥% %% %% S 0a¥%? XX < X X X X, X < S e S < < < < 0% %" 070767650 %7670 %% %76 % % % %0 %6 % %% %6 % %% %% %% %% % % %% %% o % X X X X X
X X ORRIRRIRRIRARARARNKNK RRRHARRNK X X > < ; DRRIKRRARR XK > > > DXORRKIRRAARA R ORARARRARK,

 WaNYSIHINIG

S EEEESSIELELEES

e

TWRITEINTHISAREA =~~~ DONOTWRF

9.9,

R R RIRLLIRLLIRKZS



35
35

bo%ees
basesesss

o%
3
3
ol

%
XX

%
o%
o%
XX
O
o%
%

< g
KPTES
SRS
o aes
O - o0
RS
SRLEE
bosessseses
K3
SRR
besesesees
K3
SRLLE
Sesesesetes
K3
SRRLEE
Sasesesees
KRR
HLXHKIKL
SRRLXKS
SRXLLS
SRRXKS
4050505050
SRRLES

o2
XX
55
%

%
QLR
KR

o
55
29595958,

Soreotes

KN

SRR
betee!

0%

o
X
X

096909:9:9:%%
s
0000::00

KK
QL
%!
p9eS

< O
URKKL 3
KK

3626502

25

QRIS

GRRRR
<X

S tetotetete!

35

<
QKL
096%0%6 %% %%

150707050050 % %
X%
S
55
KRS

X
296%%
0902090290 %.% %%

KK
9%
3L
SLRRR
boseseses
SRRRRES

o20%
4 ]
3Q>
00
%%

Q>
X
o)
2

5%
0%

v
S
%

0% % %% %%
18NS
il G <Y o
v%&

A
KKK
RS

v<
3
KL

RHXRR

oY% % %%
KKK
‘00?

%

<

é%é:
5

L
o0

%5
XX

0002000200000 %0 0 %0 %
%%

05050%% % % % %%
Stotetotetetotets!

X KKK KK KK
doodetotetetotetotet
RIS

o
SR
<X
RS
XK
b99%s

%%

o%
X
X
X
O

X
%%
q&

<

5%
5

5

OO
@%%?»,
%ﬁ? ook

0000000,

<
&

e

O
Satatetetotetotototetels

%

%0000 %%
pe%8%%
N

potasetetotetetes
BRaae oty
LS
g
/4
SRS,
LS

<
00
2555
o%0%e!
2L
%!
290

SORRLS
pteteetetotetetet
QIR
St otetetete!
RRLRLRLKS

XS
35
5

0>
et s o totetetede!
oo toetetetotetets!
OO
oSotetetotetetototets!
oSotetetotetetototetets
SSIRLKS

2
200
XXX
%)

SRS
4“?

0:00000000

BaSasesesesereseteteteet

KK

28R

258

G055
ZRRRRLRLRS:

09020900090 0.900. 09,99
o0

%
QIR

OO
SRS
oo

2555

boseseses
KK

O 00000,
) hoes
XX
<X
Qp

X

IIIIIIIIIK
R IRRRLRRLLS
\

%%
XX

7

Question 7 continued

23

Turn over »



7

Question 7 continued

(Total for Question 7 is 13 marks)
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