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ln addition to this examination paper, you will need
. a Formula Booklet;. a calculator;
. statistical tables (RND/WJEC Publications).
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Answer all questions.
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Sufficient working must be shown to demonstrate the mathematical method employed.
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Unless the degree of accuracy is stated in the question, answers should be rounded appropriately
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Exami
Reminder: Sufficient working must be shown to demonstrate the mathematical method employed.

1' Dave and Llinos like to go fishing. w,hen 
Jngv oo_[is|ing,.on average, Dave catches 4.3 fish perday and Llinos catches 3'8 fish fer day. n oiv-of fishin! is assumld'to o" e hours.

(a) (i) Calculate the probability that they will catch fewer than 2 fish in totat on a
randomly selected half-day of fishing. Ht
Justify any distribution you have used in answering (axi)

only
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(b) On a randomly selected day, Dave starts fishing at7 am. Given that Dave has not
caught a fish by 11am,

(i) find the expected time he catches his first fish,

(ii) calculate the probability that he will not catch a fish by 3 pm. t4l
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(c) On average, olty 2oh of the fish that Llinos catches are trout. Over the course of a year,
she catches 950 fish. Calculate the probability that at least 30 of these fish are tror.it. JS1
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(d) State, with a reason, a distribution, including any parameters, that could approximate
the distribution used in part (c). l2l
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2 Emlyn a ims to produce pod cast episod hat
ta rget time'

CS a re a sta ndard eng th of time, Wh ich h llsThe time, X minutes above or below the ta rget tim
e ca the

time' can be model led by th fol lowing
e, which he cal ls the a ltowede cumulative distributio n functi on

0
x+2 x<-2

-2(x<15
F(")= x2-x+3

5
1(x(2
x>21

(a) calculate the upper quartire for the ,ailowed 
time,.
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(b) Find /(x), the probability density function, for all values of x. 141
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(c) (i) Calculate the mean 'allowed time'

(ii) lnterpret your answer in context.
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3. A company makes bags' The table below shows the number of bags sold on a random sample
B'"i'1S;t:'f'f,?ffiff[f:,[X'rl?:t tn" n"o;;;ib';;''qo p"i J""v;;; ;; ilode,ed bv the

Number of
bags sold 0 1 2 3 4 5 or more

Frequency 7 10 11 o 6 7

(a) Carry ou a chi-squared goodness of fit test, using a 10% significance lever t11l
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(b) A chi-squared goodness of fit test for the Poisson distribution with mean 2.5 is

conducted. This uses the same number of degrees of freedom as part (a) and gives a
test statistic of 1'53. State, with a reason, which of these two Poisson models is a better
fit for the data. I1I
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4. An author poses the following question:

Does using cash for transactions affect people's financial behaviour?

She collects data on 'Cash transactions as a % of all transactions' and 'Household debt as a
% of net disposable income' from a random sample of 25 countries. The table below shows
the data she collected. There are missing values, p and q, for lMalta and Denmark respectively.

92 p 68 120

90 -14 64 177

88 107 63 113

87 110 54 137

86 87 48 82

9'1 45 24785

1 3 1 42 14781

80 56 37 214

80 95 32 109

79 154 20 187

78 74 14 182

75 46 cl 261

71 43

i:
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Examiner
onlyThe summary statistics and scatter diagram below are for the other 23 countries.

Household debt versus Gash transactions
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(a) Using the summary statistics for the 23 countries, calculate and interpret Pearson's
product moment correlation coefficient. t3l
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Exa
only(b) Calculate the equation of the least squares regression line of Household debt as a % of

net disposable income (y) on Cash transactions ds a o/o of all transactions (x). I5l
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The regression line x on y is given below.

x : -0 .24y +91.92

(c) By selecting the appropriate regression line in each case, estimate the values of
p and 4 in the table.
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(d) Comment on the reliability of your answers in part (c)
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5. Lirv is interested in the rerationship between the way in which students rearned welsh and their

attitude towards the Welsh language'

students were categorised as having learned welsh in one of three ways:

. from one Welsh-speaking parent/carer at home'

. from two Welsh-speaking parents/carers at home'

. at school only, for those with no welsh-speaking parents/carers at home'

The students were asked to rate their attitude towards the welsh language from

'Very negative' to'VerY Positive''

The following data for a random sample of 253 students were collected as part of a project

Lirv intends to carry out a chi-squared test for independence at the 5% revel. she produces the

foliowing tables which are incomplete'

Expected
Frequencies

Learned Welsh

30142

21204

81712

111921

282125

989164

Learned Welsh

17 82
it16.556411

17.4316.19'3811

13.3'19.36

197518.3412.90

28'6626.62F

16 (2305U20-1 )
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7.98 0.39 8'33

4.79 0.90 0.73

0.74 1'02 G

5.08 0.02 3.88

2.11 1.19 0.02

3.52 H

Ghi-Squared
Contributions

(a) Calculate the values of F, G and H.

= ?+xb+r l4l

253

f = tt,7? i 3 le A I
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G 2.?1br5+qZ
G 2,go Zle

H 8 33 -f 6,73 + 2 ,A r 3,6s to,oL
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Examine'
only(b) Carry out Lily's chi-squared test for independence at the 5% level. t6l
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(c) By referring to the figures in the tables on pages 16 and 17, give two comments on therelationship between the way students lea rned Welsh and their attitude towards theWelsh lang uage.
t2l
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Arholwr
yn unig6. Mae Penelope yn gwneud 8 teisen yr wythnos. Mae pob teisen yn costio f20 i'w gwneud ac

yn gwerthu am f60. tr/ae hi bob amser yn gwerthu o leiaf 5 teisen yr wythnos. Mae unrhyw
deisennau sydd ar 6l ar ddiwedd yr wythnos yn cael eu rhoi i fa.nc bwyd. Y tebygolrwydd o
werthu 5 teisen mewn wythnos yw 0,3. Mae hi ddwywaith mor debygol o werthu 6 teisen
mewn wythnos na gwerthu 7 teisen mewn wythnos. Yr elw disgwyliedig bob wythnos yw
t206.

Lluniwch ddosraniad tebygolrwydd ar gyfer yr elw wythnosol. 17l
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