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

A chocolate manufacturer places special tokens in 2% of the bars it produces so that each
bar contains at most one token. Anyone who collects 3 of these tokens can claim a prize.

Andreia buys a box of 40 bars of the chocolate.

(a) Find the probability that Andreia can claim a prize.
(2)

Barney intends to buy bars of the chocolate, one at a time, until he can claim a prize.

(b) Find the probability that Barney can claim a prize when he buys his 40th bar of chocolate.
3)

(c) Find the expected number of bars that Barney must buy to claim a prize.

@
(Q) et X = no. of pizes Andveia wins ouk of ‘f0 o

2°/s = (.02
X~ g(40,002)  Binomian Distibudien
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Question 1 continued

(c) ﬂg:cﬂd Vale = Mean = v
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2. Indre works on reception in an office and deals with all the telephone calls that arrive.
Calls arrive randomly and, in a 4-hour morning shift, there are on average 80 calls.

(a) Using a suitable model, find the probability of more than 4 calls arriving in a
particular 20-minute period one morning.

(&)

Indre is allowed 20 minutes of break time during each 4-hour morning shift, which she
can take in 5-minute periods. When she takes a break, a machine records details of any
call in the office that Indre has missed.

One morning Indre took her break time in 4 periods of 5 minutes each.

(b) Find the probability that in exactly 3 of these periods there were no calls.
(2)

On another occasion Indre took 1 break of 5 minutes and 1 break of 15 minutes.

(c) Find the probability that Indre missed exactly 1 call in each of these 2 breaks. 3

(@) Lex C= no.of cally in & 20-min Pesiod

A= 80 cals wn dhouw  Poisson Distwlboution
A Mivs
(0200 y
20:° 20 - - AT 20 wmMs 20 mus
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(€2 4) = |- P(C£4) 7 1-0.20962 .. = 0-744B7...% 0. 794

(4d¢)
Sop(C>4)= o.*M#ﬂ f

(b) Ler X = no. of B-min period with no oMs

A= 20 £ 20 = 5 cals in 5 wmins "—"-'-Y"'Poea__)
3 [} 3 3

Probabitity of no caMs= P(Y=0)= 0.13331. ..

X~ 8(4,0.08887..) — | 2. P(X=3)=0.0285... 20.0219
J ("(Jp)
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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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3. A biased spinner can land on the numbers 1, 2, 3, 4 or 5 with the following probabilities.

Number on spinner 1 2 3 4 5

Probability 0.3 0.1 0.2 0.1 0.3

The spinner will be spun 80 times and the mean of the numbers it lands on will be calculated. i
Find an estimate of the probability that this mean will be greater than 3.25 S
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Question 3 continued
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4. Liam and Simone are studying the distribution of oak trees in some woodland. They divided s
the woodland into 80 equal squares and recorded the number of oak trees in each square. s
The results are summarised in Table 1 below. o

Number of oak trees in a square | 0 1 2 3 4 5 6 | 7 or more o
S
G

Frequency 1 | 4 |21 23 13|11 7 0

Table 1 G

Liam believes that the oak trees were deliberately planted, with 6 oak trees per square gg.:.
and that a constant proportion p of the oak trees survived. 3?§‘j§§

GO
qﬁ%ﬁp

o 21
w»,:n
2090535

(a) Suggest the model Liam should use to describe the number of oak trees per square.

X
XK
bogoses
CLEKS
bessole!
2%

SRR
dosetatess
(2) KRR

Liam decides to test whether or not his model is suitable and calculates the expected S
frequencies given in Table 2. S5

Number of oak trees in a square | 0 or | 2 3 4 5 6 S
Expected frequency 5.53 | 14.89 | 24.26 | 22.24 | 10.87 | 2.21 S

QIS

K 2 g%gﬁ?

:2 ')-\ .ES '%k":
S.Combing | o=
(b) Showing your working clearly, complete the test using a 5% level of significance. \umt 5 36. 5?.:::‘.;:%
You should state your critical value and conclusion clearly. S

B2
SOavi 0%
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] oS
( ) S S,

Table 2 (, 0.06

Simone believes that a Poisson distribution could be used to model the number of oak trees AR
per square. She calculates the expected frequencies given in Table 3. SRS

Number of oak trees in a square | 0 or 1 2 3 4 5 6 or more L85
Expected frequency 12.69 | 16.07 | s 14.58 t 9.37 P
Table 3 S

(c) Find the value of s and the value of t, giving your answers to 2 decimal places. SO

Qg >
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(d) Write down hypotheses to test the suitability of Simone’s model. .3.~:
@

The test statistic for this test is 8.749 0.08 B
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(e) Complete the test. Use a 5% level of significance and state your critical value and SR
conclusion clearly. S
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(f) Using the results of these tests, explain whether the origin of this woodland is likely S
to be cultivated or wild. 2K
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Question 4 continued
(@) Let T= Mo. of ool s i & SGmare
" Usiwg Dinowiak diskbouion , T ~3((,,F)

(IO) No. of ool +vags v a Sqove 0ovl 2 3 (A 5orG
0i, Obseved Freaptney ) 21 | 23 |13 13
£ Pieetked Fyeamany 5.53 [14.89 | 2426 |22 24 | 13.08
(0;- E2)’ 0.05) | 2.51 lo.ogs4| 3.3% | 1.35

E;

2
boohoes of Fit Tesk ' o (©i- E) = 0.05\ *1.51 +0.0654 +3.8 +1.95
E: = §.3\29...

Degrass. of Feedom - - = 5—‘24., =3
&.bwodn‘uj wumns  O0of | & G or 6.

A =3, X (008) * T.815 = Crikial Value
$.2124... > 7.816 .. Liam's wod®\ ig wot suitabie -
(c) Lex R=10o of 0ok wess n o sqmave for  Simone's wodel
A for Pisson Disknbuton = E(X), @

SAz oMY+ 2G) Y3 + &)+ a(W) Y6(1) = 3.3
80

LR~ R(32)

S= P(K=b) ¥ €0 = 0.22091...x80 = \7.672..- % 1.5 [249)
t = ?(R=9) x €0 © 0.12028...x80 =9.622 ... % .62 (2dp)

Cos=\7.67, £ 2962
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Question 4 continued

(d) Ho - Poisson is a Jood fit for wno. of ook Hees per &:wa(z.
H,: Poissen s nokt & goad Lt fov no.op ook fvers  per  Squave.

€) Godumass of Fit Test: X*=8.749
Deavexs of Fresdom: Y = (-2 = 4

L’Su\O’th«a Wlumnt Oov | & 6 ov move!
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Question 4 continued

ORI
KK %
’.‘2"0". ’»’
N
KRN <D

e

b0

=
»E:‘
S5

9090
SR

%

<

X

>
QR
BB

T

00500
AR
KR
I\
K3
XA

oot
qggs&o

¢
oo

9%
R

X
:r
S
%

<

0
5
I\
0
&
LS

(X0
SRS
=

K
K

%

<}
o

)
%
S5

o
S5

S
K3

>

-
s

<
L
K

4

00
5

2

3%
SRS

%
A’:’:

B
%

%

KRR
LR
q
%
ozl

O
X XKLE
KS
<

K

KCYA
O
55

%
o
kY
dole;
XK

QR
NI

X

ﬁ

o
Qo2

A9 %
%%
SR

)(
by
S5

P
»

%5
5

080
g
5

ARRHSRRERRASES

55
S
R

X GEIRRLAIRLEA

(Total for Question 4 is 19 marks)

. w,
13

DoSotesetetotetotetoteteter

950
9%
S5
K
e

OROORIIHNK
K IIRIELKELL
IILLHELLRERE
Stelootetelodetetetore
S SIISEREELES
SRR

QR




PhysicsAndMathsTutor.com

5. Information was collected about accidents on the Seapron bypass. It was found that the
number of accidents per month could be modelled by a Poisson distribution with mean 2.5

> A<=LS

Following some work on the bypass, the numbers of accidents during a series of 3-month
periods were recorded. The data were used to test whether or not there was a change in
the mean number of accidents per month.

(a) Stating your hypotheses clearly and using a 5% level of significance, find the
critical region for this test. You should state the probability in each tail.

)
(b) State P(Type I error) using this test.

1)
Data from the series of 3-month periods are recorded for 2 years.
(c) Find the probability that at least 2 of these 3-month periods give a significant result.

3)
Given that the number of accidents per month on the bypass, after the work is completed,
is actually 2.1 per month,
(d) find P(Type II error) for the test in part (a)

3)

(@) H,A=12.5
Hoi A#2.5 = 2-4aled 4esk, - Levek of Signicance = 2.5 =0.025| =

at eadh bul| T
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A= 2B xr3=7.5
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Question 5 continued
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(b) ?(Tj?e.le.mw)= 0.020% + 0.021, = ‘0-6‘-\\"\&(4&‘:
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Question 5 continued
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Question 5 continued
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6. The discrete random variable X has probability generating function

G, =kln| —
where K is a constant.

(a) Find the exact value of k

Oy

(b) Find the exact value of Var(X)
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Question 6 continued
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Question 6 continued
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(a) B~ (m.o(.é.) Oeomevic. Dishiloukion

() Vor(B) = B(&) - £(8) .- E(®) = Vav(g) * €(R)

PhysicsAndMathsTutor.com

A spinner can land on red or blue. When the spinner is spun, there is a probability of |- {that it
lands on blue. The spinner is spun repeatedly.

The random variable B represents the number of the spin when the spinner first lands on blue.
(a) Find (i) P(B=4)

(ii) P(B < 5)

C))
(b) Find E(B?)

(€))

Steve invites Tamara to play a game with this spinner.

Tamara must choose a colour, either red or blue.

Steve will spin the spinner repeatedly until the spinner first lands on the colour Tamara
has chosen. The random variable X represents the number of the spin when this occurs.

If Tamara chooses red, her score is e*
If Tamara chooses blue, her score is X2

(c) State, giving your reasons and showing any calculations you have made, which colour
you would recommend that Tamara chooses.
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Question 7 continued
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(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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