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Exami
[
Reminder: Sufficient working must be shown to demonstrate the mathematical method employed. o

1. Dave and Llinos like to go fishing. When they go fishing, on average, Dave catches 4-3 fish per
day and Llinos catches 3-8 fish per day. A day of fishing is assumed to be 8 hours.

(@ (i) Calculate the probability that they will catch fewer than 2 fish in total on a
randomly selected half-day of fishing. [4]
!

(i) Justify any distribution you have used in answering (a)(i). 2 [1]
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; Examiner
(b) On arandomly selected day, Dave starts fishing at 7am. Given that Dave has not ony
caught a fish by 11am,
(i) find the expected time he catches his first fish,
[4]

(i) calculate the probability that he will not catch a fish by 3pm.
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Examinz

(c) On average, only 2% of the fish that Llinos catches are trout. Over the course of a year, | only

she catches 950 fish. Calculate the probability that at least 30 of these fish are trout. [3]
B~ nifer o bysqod Bathyll (Lrout) mae Livnos yn

(d) State, with a reason, a distribution, including any parameters, that could approximate
the distribution used in part (c).
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Examins

2. Emlyn aims to produce podcast episodes that are a standard length of time, which he calls the | oniy

‘target time’. The time, X minutes, above or below the target time, which he calls the ‘allowed
time’, can be modelled by the following cumulative distribution function.

0 x<-2
x;Z 0 5 ]
F(x): x> —x+3 1<x<2
5 ~ ~
1 x>2

(@ Calculate the upper quartile for the ‘allowed time’.
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(b) Find f(x), the probability density function, for all values of x. [4]
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() (i) Calculate the mean ‘allowed time'. 31|
(if) Interpretyourang\éverin context. . 1]
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Examis

3.

oni

A company makes bags. The table below shows the number of bags sold on a random sample
of 50 days. A manager believes that the number of bags sold per day can be modelled by the

Poisson distribution with mean 2:2.

Number of

bags sold 0 1 l 2 ’ 3 ! 4 ‘ 5or moreW
Frequency 7 10 ’ 1 J 9 ‘ 6 ’ 7 J

(@ Carry out a chi-squared goodness of fit test, using a 10% significance level. [11]
________ Mo Gally data gae) evfodelu gan y dosvaniad
....................... foisson Fo(2.25 ynedgn

x P(X=2x) [ PXz=%) x50
__________________ O .].0-)oge315 | 5.54015%5
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Amider (A —0)2 o

X [Mowed | pigutiedq | B

o 7 55901575 | 0.3846 713969
V| e [12awe3wF | o.39240500a4

2 (| I3.4%0 715 2 0.432)1156054
............... S I T e e
e = e e T
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X= s w2

(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.

N model e L@m

[1]

—
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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 ¢, for Malta and Denmark respectively.

12
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[
The summary statistics and scatter diagram below are for the other 23 countries. o

Household debt versus Cash transactions

281.25

187.5 o © @

93.75 o o

disposable income

Household debt as a % of net

—0o0

-93.75
Cash transactions as a % of all transactions

2x=1467 3 y=2695 > x’=105073 S, =11503-91304 S, =78669-30435

>y =394453 Y xy=152999 S, =-18895.13043

(@) Using the summary statistics for the 23 countries, calculate and interpret Pearson’s
product moment correlation coefficient. [3]

____________________________ P oy cqovgevely
1150341304 x 78620135 (moi cﬁa\bcvﬂ\amw»

el Cikgo] |, fely mae bystiolaeth gref av gyfer
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(b)  Calculate the equation of the least squares regression line of Household debt as a % of o

net disposable income (y) on Cash transactions as a % of all transactions (x). [5]
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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 g in the table.

2
................... 3=22i“3‘>58‘8é~‘6‘*““5‘73?’5H
________________________ y = 229365896 — (642415937 x 92
o ps FO.B206%629
_______________________ p= 7)o iv genran agosaf~-
@ ________ x= -0 2%y +90.92
_______________________ X = T0.2MxZ2b) 9192
_______________________ x:ﬂ(zs/
______________________ ~2‘V"wjmmnajosaf
(d) Comment on the reliability of your answers in part (c). [1]
........... Mae angen c. go\SAFu\eFodhghaA*ﬁcdd\jf
_atebion gan fod 42 (Mabd) a4 28))s (Denmadd
......... Eu allan yr amrediad o wekhoedd eraill sydd ¢yn
______________ tabl. Golygar hywm ein bad o defnyddio
........ aVosodiad (exbrapdabion) nid mewnosadiod.

(_{n\:er‘oo\ahur\\/ SSAA At M mov Ad\'bafnaciuﬂ‘

(e) Interpret the negative value of y for Mexico.

Mae'v Aj

L

© WJEC CBAC Ltd. (2305U20-1) Turn over.

Examiner
only



16

o |

Lily is interested in the relationship between the way in which students learned 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.

Learned Welsh

Lily intends to carry out a chi-squared test for independence at the 5% level. She produces the
following tables which are incomplete.

Expected ]
Frequencies Learned Welsh

VI
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(a)

Chi-Squared
Contributions

Learned Welsh

508

002 3.88
' Very positive 211 119 002
L Total 2070 3-52 H

Calculate the values of F, Gand H.

jExaminer
only
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(b) Carry out Lily’s chi-squared test for independence at the 5% level. [6]

....... kVSM/(koo\Hoob\v‘\**hFe\‘_jﬁAavﬂa/ﬂ
delorn bod Cosyllbiad cowng dull v ddysgn Cymvacsy
20 agwedd brag ok o GAMYAEY.
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(c) By referring to the figures in the tables on pages 16 and 17, give two comments on the

Welsh language.

A gyfer g daka ‘Bow ant ) (nequdde| aun’

lationship between the way students learned Welsh and their attitude towards the

2]

............................................................ o

53973 daka {353"'5’““*\‘3 ‘negjalow aun
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6. Mae Penelope yn gwneud 8 teisen yr wythnos. Mae pob teisen yn costio £20 'w gwneud ac
yn gwerthu am £60. Mae 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 fanc 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
£206.

Lluniwch ddosraniad tebygolrwydd ar gyfer yr elw wythnosol. [7]

42 F toop t+zbop +324>1, - 206
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