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1. A plumbing company receives call-outs during the working day at an average rate of
2.4 per hour.

(a) Find the probability that the company receives exactly 7 call-outs in a randomly
selected 3-hour period of a working day.

(2)
The company has enough staff to respond to 28 call-outs in an 8-hour working day.
(b) Show that the probability that the company receives more than 28 call-outs in a
randomly selected 8-hour working day is 0.022 to 3 decimal places.
2
In a random sample of 100 working days each of 8 hours,
(c) (1) find the expected number of days that the company receives more than
28 call-outs,
(1)

(i1) find the standard deviation of the number of days that the company receives more
than 28 call-outs,
(2)

(ii1) use a Poisson approximation to estimate the probability that the company receives
more than 28 call-outs on at least 6 of these days.
3)

@) Let X e e averoop vxte Of cali-Outs reteived
Pev Nours.
X~Po(2.4x3)
X ~Po (2.2
P(X=F)=0.1486 (4dp) (vsin the colamlator to
Save hme w the exonm)

b) LevY be e avevooe rate of cau-outs rectived
PeY B3 vomrs.
Y~P¢>(2.l-l—xs)
Y~ Po(19.2)
P(4>28)= \-P(¥€28)=1-0.9280
= 0.0220 (4dp)

= 100 X 0.0220
<2.20 (2sf)

ci) Var(2) - o2 - npli-p)
o = {inp(1-P) = {(100x0.0220)(; - 0.0220)
=143 (3sf)
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Question 1 continued
CL'\Q\,) 2 ~B(100, 0.0220

2 ~Po (100x 0.0220) 7z ~Ponp)
2~Po(2.2)

P(z20) = |-P(2<5)=1-0.925)

0.0249 (udp)

(Total for Question 1 is 10 marks)
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2.

In an experiment, James flips a coin 3 times and records the number of heads. He carries
out the experiment 100 times with his left hand and 100 times with his right hand.

Number of heads
0 1 2 3 Totad _
Left hand 7 29 42 22 100
Right hand 13 35 36 16 100
To ta 20 A ¢ B 1 (-]

the hand he flips the coin with and the number of heads.

(a) Test, at the 5% level of significance, whether or not there is an association between

You should state your hypotheses, the degrees of freedom and the critical value used

for this test.

3 flips.

obtained in the 200 trials of James’ experiment.

(c) Carry outa x ’ test, at the 10% level of significance, to test whether or not the
distribution you wrote down in part (b) is a suitable model for the number of heads

(7

(b) Assuming the coin is unbiased, write down the distribution of the number of heads in

0y

You should state your hypotheses, the degrees of freedom and the critical value used

for this test.

(7

&) Ho - There 1S no assotiation between tne
Nand and the number of heads.

H‘;

there

nand and the numoetr of heads.

1S on OSSociobworn  between Hae

P 6 2 6 8 3 A 0 4 1 2

O = 29 | 42 | 22 | 13 35 | 36 17
20x100 |e4Aioe | #BA100 |@Bxioo |20x100 |O4X100 1 F3A 100 |3BXI0OC
EU 200 200 2006 200 200 200 200 200
10 |22 [-39 |14 |-10 |82 [-39 |-19
- & 2 2
|(2 =€) lo-#)* |(32- 22)
€ o 8z 0.230.. [o.u3.| 0.4 0.28\V...|0.230.. | O-473...
v =09 |.0.201..
4




Question 2 continued

Z(%E":)z: 3. 3FI..

Degrees of freedom = (v—?‘(u—;)
= (4-vX2-1)
2 -3
?C_,, (0-05) =7.8I5 (Read from 4me foble in
your equation booklet)

As 2.77#I < 2.8I15

do not reject . There S INSUFficaent euvdence

fo suggest an assotiation between the hand (lipping
e coin and tne numolr of head.

b) Lev X be the timeS tne con landson wnecads 1n 3 tosses:
x~6(30 05)

0) Mo X~B(3.0-5) 15 o suitable wodel .
H.: X“'G(ScO-S) IS not a suitnble model.

... )2
nvools]l O¢ € (_____)o.&&
o 200 % P(X=0) '
c |2 200 FiZen .
| 64 ,-_—,;(5 - .13
200 R P(R=
2 28 z:c?-‘;.;(us) O 12
3 338 = 25 .36
(0: €7, Dearee of Freedom =
S = a.4q3 De-12'3
2

As Q.493 >6.25 x5 (0.1) = 6.25)

Reject Ho. Sufficient
cuvdence to suggest that

8(3. (o] .5) 1S ot a Suttable Mmodel. (Total for Question 2 is 15 marks)
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3. The probability distribution of the discrete random variable X is

forx=1,2and 3

X
m
P(X=x)=y— forx=6and9

2x
0 otherwise

where k and m are positive constants.

Given that E(X) = 3.8, find Var(X)

(7)
74 K o m m_ =
Sie- 1 DKy -+ 3 2 T3
e Sm
< * 3! D ebkeSm=3c —

E(X)=38 = ¢+ 5@®+%5(3) D (0) v+ 2(a) =38
K+ M =3 .8 - @

O-5x @

@K +5m — (1SKk +5m)= 36 - 19

Sk = I3 ‘4
g - - 13
74 3 = 5

E(x*) = DK+ ()E - 35 + (AR

=23
Vor [(X) = E(X?) '(E(XDZ
=23 —-3.82

- 8.6 (3sf)

P 6 2 6 8 3 A0 6 1 2



( )
=
=
=
o
bt
en
S
o
N
7]
=
. J
QIR 0000000000000 e 00 00000 e 00 0000 00 0e 0 e 0 00 %% R IR I R I K R I R A I R R I I K R I R I IR KA
B R R R R IS ISIIIRIIRIIIIIIIEL R s ssssssees R R R R R RRRRRRRRREEEES
. %% % % %% ! S 5, X, X, X, IXAY 0000000000000 00000000000 000000 0000000000 & % %% b | DN IR TR 0SSR A
4d. : RIS LA 20 e NESLIIMEONO T s
X X X 0% XX XX XX XX X XX 0% R P 0e 00000505028 X X 202002020 205006 % 2e%0% S RO

fo%%%%
XX XX XX XX
XK SRR IRKR KKK

ORRRRKRARKARARKARIKARRARAKARIARIRARIAR IR IR AR IR AR ARAARRARHARRARHKARIKAR IR IR IR IR ARARARARARARARK

IRRRKRARKRARKARARARAARAKARAKARAKK

NI
X /N INK -

ORI ARH ORI I LRI LIRS
LRRERERRLRLRRLRLRRLRLRRLRIRRLRIRKK

ORRKA

S
CRERRLRLRRLRRLRRLRLRRLRLRK

INKECOo=E <J]
ovaQ .'ﬂ)’l\#

ORI ARAAAN

T T T T % SRR
QRLLRLLLLLRLLLLLRLLLLLRLRRRR o%
XREEREEREEREEREEREEREEREEEEEREELELELELELLLELLELKL,

b3
IIRKIIKIIKKL,

Turn over »
1 2

P 6 2 6 8 3 A 0 7



7

Question 3 continued
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4. During the morning, the number of cyclists passing a particular point on a cycle path in
a 10-minute interval travelling eastbound can be modelled by a Poisson distribution with
mean 8

The number of cyclists passing the same point in a 10-minute interval travelling
westbound can be modelled by a Poisson distribution with mean 3

(a) Suggest a model for the total number of cyclists passing the point on the cycle path in
a 10-minute interval, stating a necessary assumption.

2
Given that exactly 12 cyclists pass the point in a 10-minute interval,

(b) find the probability that at least 11 are travelling eastbound.
3)

After some roadworks were completed, the total number of cyclists passing the point in a
randomly selected 20-minute interval one morning is found to be 14

(c) Test, at the 5% level of significance, whether there is evidence of a decrease in the
rate of cyclists passing the point.
State your hypotheses clearly.

3)
) let X be viumbpey of CYWSES in a 10 -mmnut—c
tevval  bravelling eastioound.

et Y be wvampey g CYcWSEs im o 10 - mainutc
\ntevval I:vave\(u\;o, westoound

X~Po(8

Y~ Po (3 . -
The lumpey o Sts
X+Y ~ Po ( 8+3) travell ea&bb%’uc;ll'd IS
Xx+Y ~R”(N) independtent of the numipev
of CYASts -l'mveumﬂ wetbound.

) P(x=n)xP(¥Y=1) + P(X=12) x P(X=0)
Plx+Y=12)

o 1204 (udp)

10
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Question 4 continued

) let 2 be vumupey of Ychsts in a 26 -mmnut—<
witerval  braver( en3tioouna .
let \n be vvumbpey CAAC\\StS N a 20 -Mmmut-—c

\terval tva ve\“f\ﬂ westioound.

ZAw pollla&b) Zz “’Po{g)K?.)
Zzi+w~— R (22 w~h(3x2)
"'\o " =22

w2

P(ewv 14) = 0.0u48

©- 048 <0.05
so reject Ho as tnere s sufficievit eundence o

Suggcst there 1s endence that the vate of gychsts
Was decreased.

11
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Question 4 continued

(Total for Question 4 is 8 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS
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