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At a comic convention , 80% of visitors are in-costume visitors and 20% are plain-
clothed visitors.
| sabella and Jake plan to conduct afeedback survey.

| sabella decides to use ssmple random sampling to select 50 participants.

She uses the official attendee list as a sampling frame, assigning a number to each
participant.

She then generates 50 random numbers and selects her sample accordingly.

Jake decides to use quota sampling to collect a sample of 50 participants.
He plans to sit one of the entrances until 40 in-costume visitors and 10 plain-clothed
visitors have been interviewed.

Give two reasons why |sabella’s method may not produce a sample of 50
participants.

(2 marks)
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(b) Give two advantages of quota sampling.
(2 marks)
(c) Explain why the quota sample used by Jake is not arandom sample.
(1 mark)
J
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2 The map below shows the percentage change in domestic tourist visits across
different regions of England and Wales between 2013 and 2014.
Key: Percentage change
North East ’:‘ 0.1% to 2.0% decrease
|:| 0.0% to 2.0% increase
. 2.1% to 4.0% increase
. 4.1% to 6.0% increase
(&) Write down the percentage change in domestic tourist visits between 2013 and 2014
inWales
(1 mark)
(b) There are 10 regions shown.
Find the number of regions that the domestic tourist visits decr eased.
(1 mark)
o J
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(c) Polly states that domestic tourism in England and Walesincreased overall between
2013 and 2014.
Explain why this may not be the case.
(1 mark)
(d) State the statistical name for the type of map shown.
(1 mark)
J
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3 Ethan collected the steps for remote and on-site workers in an hour within their day.
Both groups recorded their steps over the same period.
The box plot presents data on the steps for the remote workers.
remote
0 100 200 300 400 500 600 700 800 900
The table gives information about the steps for the on-site workers.
Least tall Lower quartile Median Upper quartile Most tall
300 550 800 850 900
(a) Draw abox plot for the steps for the on-site workers.
(2 marks)
on-site
0 100 200 300 400 500 600 700 800 900
o J
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(b) Compare the two distributions of steps.
Give three comparisons and interpret one of these comparisons.
(4 marks)
J
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4 A study shows that 6% of emails received by a certain email provider are spam.
All other emails are legitimate.
Maria receives two emails in her inbox.
She does not know if each email is spam or legitimate.
Email 1 Email 2
spam
spam
0.06
legitimate
spam
legitimate
legitimate
(&) Complete the probability tree diagram.
(2 marks)
(b) Find the probability that both of Maria's emails are legitimate.
(2 marks)
J
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(c) Maria states that the probability that exactly one email is spam is less than 12%

Find out whether or not Mariais correct.

(3 marks)
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5 The cumulative frequency step polygon shows information about number of traffic
accidents reported in a neighbourhood over 65 days.

¥ i
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Cumulative

Frequency 304
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Number of traffic accidents

W

(a) Give areason why a cumulative frequency step polygon has been used to display
this data.

(1 mark)

(b) Find the mode of the number of traffic accidents.
(1 mark)
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(c) Find the number of days where there were:
1) exactly 4 traffic accidents.
I1) more than 4 traffic accidents.

(3 marks)
1) Exactly 4 traffic accidents:
I1) More than 4 traffic accidents:
(d) In 60 days fewer than x traffic accidents were reported.
Find the value of x
(1 mark)

(e) Rosemary believes the interquartile range of number of traffic accidents reported is
8.
Explain why the interquartile range for this data cannot be 8.

(1 mark)

/
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6 TheVenndiagram illustrates the probabilities associated with events A, B, and C.

QTP

() ldentify the two events that are mutually exclusive, giving areason for your answer.

.06

(2 marks)
(b) Find P(B)
(1 mark)
(c) Find P(A or C)
(2 marks)
N J
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(d) Complete the Venndiagram to show only the probabilities for events A and B.
(2 marks)

J
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7 Henry isresearching the average wait time and customer satisfaction for 10 theme
park rides.

(&) Suggest adiagram that Henry could draw to determine if there is arelationship
between the average wait time and customer satisfaction for the 10 theme park
rides.

(1 mark)
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(b) 1) Calculate Spearman’ s rank correlation coefficient from the table.
i) Interpret your answer in the context of Henry's research. Youwill need to refer to
the effects of any outliers.
(5 marks)
Wait Customer
Wait Time
Ride| nu'tes) Time|  Satisfaction d @
Rank Rank
Space 153 1 8 7 49
Adventure
The Beast 65 7 1 6 36
The Cyclone 110 5 5 0 0
TheD '
© ragonls 89 6 3 3 9
Lar
The
. 136 3 6
Hurricane
The Tower of
W 142 2 10
Terror
The Twister 133 4 9
The Vortex 41 8 7
The Wild
: 36 9 4
Ride
Thunder
. 22 10 2
Strike
- /
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(c) Discuss whether Henry should have used Pearson’s product moment correlation
coefficient instead of Spearman’s rank correlation coefficient to measure the
correlation.
(3 marks)
J
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8 The pie charts show the uses for avillage hall in June 1998 and November 1998.

June 1998 November 1998

Not used
28%

Not used
18%

Exercise class
24%

Exercise class
22%

(a) Explain why the pie charts do not show a decrease in people attending events in
November 1998 compared to June 1998.

(1 mark)

(b) The number of people using the village hall for exercise classes in June 1998 was
7832.
Find the number of people using the village hall for events in June 1998.

(2 marks)

/
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(c) InJune 1998 the total number of people using the village hall was 36000 (nearest
thousand).
In November 1998 the total number of people using the village hall was 43000
(nearest thousand).
Joe wants to use the totals to draw pie charts.
Explain, giving reasons, how Joe can use the totals to draw these pie charts.
(5 marks)
o J
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9 A company applies a protective coating to metal parts.
The coating has a target thickness of 0.15 mm.
The company uses quality assurance to monitor the thickness of the coating on each
part.
Samples of the parts are taken from the production line at regular intervals and the
mean thickness of the coating in each sample is found.
The sample means should be normally distributed with a mean of 0.15 mm and a
standard deviation of 0.01 mm.
(2) Find the upper action limit for the sample means for the parts.
(2 marks)
mm
(b) The upper action limit will be set closer to the target thickness of 0.15 mm.
Describe the effect this will have on the frequency of production process stoppages.
(1 mark)
o J
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(c) The company also applies a protective coating to plastic parts and uses quality
assurance to monitor the thickness of the coating.
Here are the control charts for the sample means and for the sample ranges of the
thicknesses of each plastic part's coating.
Control chart for means
i
315+
Upper action limit
- Upper warning limit
3054
295+
5 Lower warning limit
| Lower action limit
28.5-
281 T T T T T T T ="'
0 1 2 3 4 3 6 7
Sample number
Control chart for ranges
Fis
354
3 Upper action limit
254 Upper warning limit
range 2-
(mm)
1.5+
1-
0.5+
'U'I T T T T T T ="'
0 1 2 3 4 3 ¥
Sample number
A sample is taken and is found to have a mean of 29.3 mm and arange of 3.1 mm.
Use the sample mean and range to determine what action, if any, needs to be taken.
(2 marks)
J
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10 Thedaily screen times of agroup of teenagers have a mean of 3.7 hours and a
standard deviation of 1.2 hours.
(a) David isteenager with a standardised score of 0.
Find David' sdaily screen time.
(1 mark)
hours
(b) Ben and Charlie are both teenagers in the group.
Ben’' s standardised score for daily screen time is 0.6 hours.
Charlie' s standardised score for daily screen timeis-1.1 hours.
Ben had a higher screen time than Charlie.
How much more screen time is spent by Ben?
(3 marks)
hours
o J
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(c) Kieran takes a sample of 4 teenagers from the group.
He wants to calculate the standardised score for the sample mean of their ages.

(i) Discuss the appropriateness of using 3.7 hours as the mean in the calculation of
the standardised score,

(i) Discuss the appropriateness of using 1.2 hours as the standard deviation in the
calculation of the standardised score.

(4 marks)
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11 A study took place in Canada to find if there was arelationship between hours
worked and calories burned of remote workers.
The researchers found the equations of the regression lines for the relationship
between hours worked (x hours) and calories burned (y kcal) for junior employees
and senior employees the first quarter (Q1) and the second quarter [Q2).
The table below gives the equations of the regression lines.
Ql Q2
junior employees y =-30x + 2200 y =-25x + 2300
senior employees y =-40x + 2400 y =-35x + 2500
(a) Interpret in context the figure -35 in the regression equation for senior employees in
Q2.
(1 mark)
\ /
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(b) Compare the relationships between hours worked and calories burned in junior and

senior employees. Include in your comparisons reference to whether it is Q1 or Q2.

(3 marks)
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(c) Theresearchers would like to use anormal distribution as amodel for the calories
burned of junior employees in Q1.
1) Explain how they could check whether a normal distribution is a suitable model
by drawing a histogram.
i) Explain how they could check whether anormal distribution is a suitable model
by calculating the averages and the standard deviation.

(3 marks)
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12 Each visitor to awebsite has a 10% chance of making a purchase.
A sample of 4 visitors are randomly selected, and the number of purchases are
recorded.

(a) Identify two conditions needed so that a binomial distribution is a suitable model for
the number of purchases are recorded.

(2 marks)

(b) Caculate the probability, as a fraction, that all 3 of the visitors purchased an item.
(2 marks)

(c) Caculate the probability, as afraction, that at least 2 of the visitors purchased an
item.

(3 marks)

J
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