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1. Sharma believes that each computer game he sells appeals equally to all age ranges.
To investigate this, he takes a random sample of 100 people who play these games and
asks them which of the games 4, B or C they prefer.

The results are summarised in the table below.

Computer game A B C
<20 8 15 6 2.9
Age range 20-30 21 12 9 T
> 30 6 10 13 ?
3s | 3% | 8 |00

(a) Write down hypotheses for a suitable test to assess Sharma’s belief.

(1)
(b) For the test, calculate the expected frequency for
(1) those players aged under 20 who prefer game C
(i1) those players aged between 20 and 30 who prefer game 4
(2)
(c) State the degrees of freedom of the test statistic for this test.
(1)

Sharma correctly calculates the test statistic for this test to be 11.542 (to 3 decimal places).

(d) Using a 5% significance level, and stating your critical value, comment on
Sharma’s belief.

(2)
(@) Hy: There is no ossociabion betuweant age (ande and.
preferfed. gama.
H,: There is an associabion loetuseen age (ange and.
preferfed. gama. Q
(LYW 29%28 = 342 O « Using fow ¢ column fofalS - See
100 annotohond on twe toble in Q1.
(W) 42x35 = lu-F O
100
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Question 1 continued

(c) Degrees of freedom = & O LW>5 00 pooling

(3-D(3-1) = ¢
o

rows col\S

(d) X: (5% = 948 O from stansticol tables w formulae lode.

11542 > 9-48% .. Ke\'}ect Ho .

DO NOTWRITE IN-THIS AREA oo

Shorma's  belief is not supported. - there is Significant evidence

L J
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Question 1 continued
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2. A manager keeps a record of accidents in a canteen.

Accidents occur randomly with an average of 2.7 per month. The manager decides to
model the number of accidents with a Poisson distribution.

(a) Give a reason why a Poisson distribution could be a suitable model in this situation.

(b) Assuming that a Poisson model is suitable, find the probability of

(i) at least 3 accidents in the next month,

(i1) no more than 10 accidents in a 3-month period,

(111) at least 2 months with no accidents in an 8-month period.

One day, two members of staff bump into each other in the canteen and each report the
accident to the manager. The canteen manager is unsure whether to record this as one or
two accidents.

Given that the manager still wants to model the number of accidents per month with a
Poisson distribution,

(c) state

» a property of the Poisson distribution that the manager should consider when
deciding how to record this situation

» whether the manager should record this as one or two accidents

The manager introduces some new procedures to try and reduce the average number of
accidents per month.

During the following 12 months the total number of accidents is 22
The manager claims that the accident rate has been reduced.

(d) Use a 5% level of significance to carry out a suitable test to assess the
manager’s claim.
You should state your hypotheses clearly and the p-value used in your test.

(o) Accidents occus rcmdom\g ak O. constant rate .
(YD) A~ Ps(27)
PA=23) = |1-PLA=2)

= 1-0-40%3%..
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(1)

(1)

2

C))

(1)
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Question 2 continued
= 0506 O

() TwP(31) O« 23 %2 monts = 2|
P(T < 10) = 030k O

(W) P(A=0)= ¢€

-7y (2-:7'm30

|
= et for ony cd'wen month

M = number of months paith A = 0.

M B(%, e ") D < binomial becaupe month has O
acCidents ov oF ‘east | accidant.

Pm=2) = |- P(me1) O

| - 0-9035 ..

"

0-0a65 O
() For o Poisson model eventS must occur Ldzpendantly
0 the Manages showld. (ecord. ik a» one accident: O
(d) Hy:A=27F Hot A < 4F ©)
1= no. of accidents n o yeor,
Y w22 200 19 % 12 cmonis
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Question 2 continued
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( )
3. The discrete random variable X has probability distribution,
X -1 0 1 3 7
P(X=x) p r p 0.3 r
where p and r are probabilities.
Given that E(X) = 1.95
find the exact value of E(\/X + 1) giving your answer in the form a+ b2 where a and
b are rational.
(6)
n
E(X) = 2. o x PLX = )
L=l
1-95 = -l%xp + Oxr + lxp + 3x03 + Fx( 0

1-95 = Fv + 0-9

Fr =105 = ¢v=015 O

Sum of probabilihes = |

Lp+03+9c =1 0O
20+ 2(015) = O F
lp=04 = p=02 O
et y= X+ J |0 ! 2 L I3
¢ P-)[ 02 015 02 03 015

E(Y) = 0%0-2L + 12015 + {T'x 07 + 1x03 + ' x0'15 O

E(4) = 05 +0-5J] Q@
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Robin shoots 8 arrows at a target each day for 100 days.

The number of times he hits the target each day is summarised in the table below.

Number of hits 0 1 2 3 4 5 6 7 8

Frequency 1 10 | 30 | 34 17 | 4 2 0 2

Misha believes that these data can be modelled by a binomial distribution.

(a) State, in context, two assumptions that are implied by the use of this model.

(2)
(b) Find an estimate for the proportion of arrows Robin shoots that hit the target.
(2)
Misha calculates expected frequencies, to 2 decimal places, as follows.
Number of hits 0 1 2 3 4 5 6 7 8

Expected frequency | 2.81 12.67 | r | 28.05  19.73 | s 2.50 0.40 0.03

(c) Find the value of  and the value of s

3)
Misha correctly used a suitable test to assess her belief.
(d) (i) Explain why she used a test with 3 degrees of freedom.
(2)
(i1) Complete the test using a 5% level of significance.
You should clearly state your hypotheses, test statistic, critical value
and conclusion.
(6)

(6) e aows ofe Shot '\dependeﬂ\-\ﬂ. 0]

The p(o\oab'\\'\kg of an arrows hithng Hhe rafget 1S corstont. @

©®
() ﬁ: Oxl + |10 + 2x30 + 3x34 + 4%XIF + Sxg4 + bxD + FxO + $x1
¥ x 100

P =03 O
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Question 4 continued

(¢) Llet XoB(3,036) O

P(X=12) = 014926

L‘7 Expected. frequancy: 1 = 0-2443%b * 100 = 24 94

P(X=5) = (0 038376

[‘? € xpected_ Peﬂ}*mc‘j: S= 0 0383%F6 x 100 -F6 O
Sum of expected. frequancies -

L/ +10-bF+ 2494 + 2805+ 13 F3+RW+25+0-4 +003 % ‘OOO

(L) Need to pool some volued to make ek E >S5, O
Two constronts and P wos estimated., so 5-14=3. @
(i)  He: Binomial is a %ood, mode! for the dato.

H,: Rinoial is not o good. modal for the data.  ©

H\\’S O or | 2_ 3 yn 5
Ex . Fceq 1S -4 20.-Q4 1R 05 1a-33 n-'0 @©
[0i-ED) (N -15-48)" (30-24-a4)" (34-28-03) (1I#-14-#3)° (8 - 130 )
LE' : 'S - 43 26 -ay 1% 05 1973 180 o
) =13 = 1-03 = 1-26 = 0-3% = 120

Test stahshc -—Z (O;;&) = 519 O
X5 (5%) = %:315 © < fiom sfistical fables

519 ¢ 335 .. Accept Ho, dota is compakible with Misha's belief.
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Question 4 continued
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