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Instructions

® Write all answers in the spaces provided.

® Answer all questions.
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® There may not be enough space to show all your working out.
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Advice
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attempt.
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1 Thetime series graph shows information about the the sales for an airline from 2010 to 2012.

30+

[ed
L
il

104+—+

Airline Sales (£000,000s)
m
L
4
~
"

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

2010 2011 2012 2013
Quarter and year

Liam calculates the 4-point moving averages from the time series graph, which are shown below.
125 135 14 14.5 16 175 185

(a) Identify and interpret in context one example of seasonality displayed in the time series graph.

(2 marks)

Number the two correct statements in the correct order (two statements areincorrect).

which shows that less people fly in the summer.

which shows that more people fly in the summer.

The lowest values are in Q2

The greatest values are in Q3
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(b) Liam uses the time series graph to estimate that there was £1950000 of airline salesin Q1 2013

i) Plot the moving averages onto the time series graph and draw atrend line from 2010 to 2012.

ii) Describe the trend.

iii) By using the average seasonal effect for Q1, show that Liam’s estimate is reasonable.

(7 marks)
N\ J
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SAlect the correct answer .
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Select one box.

Upward trend

Downward trend

No trend

Flat trend

Select the correct answer.

11 7.5) + (145 11.5) + (18 17
99 _ | )+ ( )+ ( ) _ 105
3
75+ 115 + 17
gy L2X 0T 445
20
22 + 11 1 145
ISTESVERS TR
1
22 4 7.5+ 115 4 17
e 105

(c) Explain why a4-point moving average is appropriate.

(1 mark)

Select one box.

4-points is more detailed than annual data.

It shows correlation.

It allows us to predict future values.

The pattern in the data repeats every four quarters.
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2 Afair 3-sided spinner is numbered 1, 2, 3.
A fair 5-sided spinner is numbered 1, 2, 3, 4, 5.
The spinners are used to play a game. Both spinners are spun and the total score is recorded.
5-sided spinner
1 2 3 4 5
1 2 3
3-sided spinner | 2 3
3
The game is won when the total is at |east 6.
Maya plays the game once.
(@) Complete the sample space diagram.
(2 marks)
N\ J
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Select the correct answer.
5-sided spinner
1 2 3 4 5
1 2 3 5 6 7
3-sided spinner . 2 3 5 6 7 8
3 5 6 7 8 9
5-sided spinner
1 2 3 4 5
1 2 3 4 5 6
3-sided spinner 2 3 4 6 8 10
3 4 6 9 12 15
5-sided spinner
1 2 3 4 5
1 2 3 4 5 6
3-sided spinner | 2 3 4 5 6 7
3 4 5 6 7 8
/
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(b) Find the probability that Maya wins the game.

(2 marks)

Find al the numbers in the table that are 6 or larger

Put this number as the numerator and total amount of numbers as the denominator

6 or larger
bability = ——————
proba v total outcomes
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3 Liam organises two fitness programs, Program A and Program B, to help people improve their stamina.

He wants to compare the two programs to see which improves stamina better.

The table shows number of participants who passed and failed the fitness test for each program.

Passed Failed Total
Program A 10 15 25
Program B 12 36 438

(i) Find the relative risk of failing the fitness test having taken Program A compared to Program B.

(ii) Give an interpretation of your answer to part (i).

(4 marks)

Write your answer as adecimal .

Select one box.

More people failed the fitness test in Program A than in Program B.

Therisk of failing the fitness test having taken Program A islower than the risk of failing the fitness

test having taken Program B.

Less people failed the fitness test in Program A than in Program B.

Therisk of failing the fitness test having taken Program A is greater than the risk of failing the fitness

test having taken Program B.
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4 TheVenndiagram shows information about the probabilities of two events occurring.
The events are labelled as Pand Q.
P Q
0.3
(@) Find the probahility of event Q happening.
(1 mark)
Add the probabilities in the circle marked Q together
Leave your answer as adecimal.
(b) Find P(Pand Q)
(1 mark)
P(Pand Q) is shown in the overlap of the Venndiagram
Leave your answer as adecimal.
N\ J
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(©) Find P(@|P)

(2 marks)

Use the formulato find P(Q | P)
P(P and
ra| - )

(d) Twodifferent events events X and Y are independent.
P(X)=05
P(Y)=0.9
Find P(X and Y)

(2 marks)

Use the formula for independent events
P(X andY) = P(X) x P(Y)

Leave your answer as adecimal.
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5 The choropleth map below represents a shopping centre that has been divided into 25 squares of equal area.
Dave has collected data about the popularity of different parts of the shopping centre.

The number of people recorded in each square on one Tuesday morning is shown.

Key: Number of people

(@) Calculate an estimate of the total number of people that were recorded on Tuesday.

(3 marks)

Find the midpoints for the groups.
Multiply each key with amount of squares and add them up.

- /
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(b)

(©

Dave would like to open a smoothie cart in the shopping centre.
After analysing the data, he decides that he should open the smoothie cart in the corner of the shopping
centre shown at the top left of the choropleth map.

Using the information in the choropleth map, assess the validity of Dave's conclusion.

(2 marks)

Select the two correct statements (two statements are incorrect).

because there were less people at the top left of the shopping centre.

Dave's comment isvalid

Dave's comment is not valid

because there were more people at the top left of the shopping centre.

Aisha argues that the method used by Dave to collect the data is not appropriate for reaching areliable
conclusion.

Assess whether Aisha's argument is correct and give areason.

(1 mark)

Select the two correct statements (two statements are incorrect).

because the data was only collected on one Tuesday.

Aishais correct

Aishais not correct

because there was a large amount of data collected.

J
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6 A scientist is conducting an experiment to investigate how caffeine affects concentration.
She plans to use a matched pairs design.
Laylais one of the participants in the study.
As part of the experiment, she takes four concentration tests.
Each test has a different weighting.
The table below shows the weightings and Layla' s scores for each test.

Test Weighting Score
A 1 15
B 2 20
C 3 18
D 4 25

(@) Explain the concept of matched pairs in an experimental design.

(2 marks)

Number the two correct statements in the correct order (two statements are incorrect).

so that the experiment is less intimating.

Matched pairs is atype of experimental design where participants work with a partner in the

experiment

so that the experimenter can control for other factors.

Matched pairsis atype of experimental design where participants are paired based on similar

characteristics

(b) Caculate the weighted mean score for Layla s four tests.

(3 marks)

Use the formula

Swxs

Mw

weighted mean —

- /
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7 Aishaistrying to estimate the rabbits population in a park.

She first captures and tags 30 rabbits, then releases them.
One week later, she catches a second sample of 15 rabbits.
Using the Petersen capture-recapture method, she estimates the total number of rabbits to be 150.

(@) How many of the 150 rabbits in Aisha’'s second sample were tagged?

(2 marks)

Use the capture recapture formula (you will need to rearrange it)
Mxn
m

N =
where:

N = estimated total population

M = number of individuals originally marked (first capture)

n = total number of individuals captured in the second sample

m = number of marked individuals recaptured in the second sample

(b) Discuss how reliable Aisha s estimate is by considering the assumptions required for using the Petersen

capture-recapture method.

(3 marks)

Number the three correct statements in the correct order (three statements are incorrect).

Aisha has assumed that there are only rabbits in the park.

She has also collected avery large sample.

She has also assumed that there were no rabbits that died, which is unlikely.

This means that the estimate will be reliable.

Aisha has assumed that she selected a random sample, which is unlikely.

These assumptions mean that the estimate may not be reliable, because the assumptions are unlikely

to hold.

J
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A school headmaster wants to find out teachers have left the school premises during school hours without
permission in the last 2 months.

Amelia suggests using the random response technique to ask the teachers whether they teachers have left
the school grounds without permission.

Explain why Amelia has suggested using the random response technique for this situation.

(1 mark)

Select one box.

Amelia used the random response technique so participants wouldn’t need to read the question.

Amelia chose the random response technique because it is quicker.

Amelia used the random response technique to reduce the number of questions in the survey.

Amelia suggested the random response technique to protect participants’ privacy when answering

sensitive questions.

J
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(b) The school headmaster uses the random response question below:

Think of amonth of the year.
If the month is after June, do not read the question and tick box A.
If the month is June or before, answer the question truthfully.
Have you left the school premises during school hours without permission?

If yes, tick box A. If no, tick box B.

A B

State if this question is appropriate and give reasons for your answer.

Number the three correct statements in the correct order (three statements are incorrect).

and there is no time frame in the question.

so no one will know if they were forced to answer A.

This question is appropriate because

people are randomly picking a month

the month people will pick is not random

This question is not appropriate because

(2 marks)

J
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(c) Thefinal questionnaire will be distributed to a sample of teachers.

The teachers are made up from teachers with no other role, middle leaders, and senior leaders.
They work either full-time or part-time.

The table shows how many teachers there are in each category

Role
No Other Role Middle Leader Senior Leader
Full-time 46 24 6
Employment status
Part-time 23 13 3

The school headmaster plans to take a stratified sample based on role and employment status and requires a

minimum of 20 individuals from each stratum.
If the calculated sample size for a particular stratum is adecimal, he will round it to the nearest integer.

Determine the smallest total sample size that ensures at least 20 people are selected from each stratum.

(2 marks)

Find the smallest group

Decimals are rounded up, so find the smallest sample for this group before rounding it to 20

Use the stratified sampling formula to find n (the total number required in the sample)

J
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9 Jordan isinvestigating the profits made by two different shops, BrightWay Retail and CornerStone Retail.

Jordan has obtained the annual percentage profits made by BrightWay Retail for the years 2016 to 2020 and
the annual percentage profits made by CornerStone Retail for the years 2017 to 2020.

The table below gives this information.

Percentage profit (%)

Y ear
BrightWay Retail CornerStone Retail
2016 18
2017 21 13
2018 24 19
2019 29 15
2020 34 6.5

Jordan concludes that the average annual percentage profit made by CornerStone Retail over the 4 yearsis
greater than the average annual percentage profit made by BrightWay Retail over the 5 years.
By using appropriate geometric means, assess Jordan’s conclusion.

Y ou must show your working.

(5 marks)

geometric mean = {/value; x value; x ... x value,

Youwill need to convert all the percentage increases into multipliers

Select one box.

Jordan's conclusion is not correct.

Jordan's conclusion is correct.

18
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10 Aisha has collected data about the heights, in cm, of basketball players in a school.
The table gives some of the percentiles of Aisha s data.
Percentile Height (cm)
97.5th 199.5
80th 189.6
60th 184.6
40th 180.4
20th 175.4
5th 168.5
2.5th 165.5
(@) Find the 2.5th to 97.5th interpercentile range.
(1 mark)
The 2.5th to 97.5th interpercentile range is the distance between those percentiles
cm
(b) One of the basketball players from the sample is selected at random.
Find the probability that their height is between 168.5 cm and 180.4 cm.
(1 mark)
Find the percentiles for 168.5 cm and 180.4 cm
The probability will be the distance between the percentiles
%
N\ J
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(c) Giveareason why it is appropriate for Aishato use the mean and the standard deviation to summarise this
data

(1 mark)

Select one box.

The distribution is negative.

The datais likely to have outliers.

The distribution is positive.

The distribution is symmetric.

(d) Aishaclaims that the heights of the basketball players can be modelled using a normal distribution with
mean 182.5 cm and standard deviation 8.5 cm.

Use the data to assess the validity of Aisha' s claim.

(4 marks)

Select the four correct statements (four statements areincorrect).

182.5 4+ 2 x 8.5 = 199.5

182.5 43 x 8.5 = 208

97.5% — 2.5% = 95% so the claim is valid.

T . 184.6 +180.4
The distribution is symmetric o ————— = 1825

182.5 is not shown in the table, so isincorrect.

80% — 20% = 60% so the claim is not valid.

182.5 — 2 x 8.5 = 165.5

182.5 — 3 x 8.5 =157

- /
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11 The pie charts show a country's mobile phone app downloads in 2014 and 2019.

2014 2019

Entertainment
28%

Productivity
12%

Social Media
42%

In 2014 the total number of app downloads was 4577000 (nearest thousand).
In 2019 the total number of app downloads was 55345000 (nearest thousand).

Santi wants to use the totals to draw pie charts.

Explain, giving reasons, how Santi can use the totals to draw these pie charts.

(5 marks)
Select one box.
Santi can use dual pie charts.
Santi can use comparative pie charts.
Santi can use a stem and leaf diagram.
Santi can use merged pie charts.
Turn Over »
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Select one box.

553450007
4577000%

55345000
4577000

55345000 2
4577000

55345000

4577000

The radius of the 2014 pie chart will be (2 d.p.) larger than the 2019 pie chart.

Select one box.

This approach is faster than traditiona pie chart methods.

The areas will now decrease as the frequency increases, making the charts more intuitive.

Each sector’s proportion will vary depending on the total value of its respective chart.

These pie charts have different totals, so their areas will reflect those totals while maintaining the

same proportions within each chart.

J
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12 A company produces chocolate chip cookies.
The cookies have atarget mass of 60 g.
The company uses quality assurance to monitor the mass of each cookie.
Samples of the cookies are taken from the production line at regular intervals and the mean mass of the
cookies in each sample isfound.
The sample means should be normally distributed with a mean of 60 g and a standard deviation of 1.2 g.

(@) Find the upper action limit for the sample means for the cookies.

(2 marks)
Use the formula for the upper action limit
Upper action limit = y + 3o
g
(b) The upper action limit will be set closer to the target mass of 60 g.
Describe the effect this will have on the frequency of production process stoppages.
(1 mark)

Select one box.

The production process will work faster.

The production process would reset more frequently.

The production process would reset less frequently.

Thisis unrelated to the production process so will have no effect.

- /
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The company also produces sponge cake and uses quality assurance to monitor the mass of each cake.

Here are the control charts for the sample means and for the sample ranges of the masses of the cakes.

Control chart for means
5154
2104 Upper action limit
Upper warning limit

505+

I"I'IE‘EIFISDI:|

® 495+

Lower warning limit

490 4 Lower action limit

485+

480+ T 1 1
0 1 2 3 4

sample number

~13F

LN=
=]

Control chart for ranges
604

50+

A0 4 Upper action limit

Upper warning limit
range 3p4
(8)

20+
10=
0+ 1 T

o 1 2 3 4 5 6
sample number

8
7

A sample istaken and is found to have a mean of 496 g and arange of 31 g.

Use the sample mean and range to determine what action, if any, needs to be taken.

(2 marks)

J
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Number the two correct statements in the correct order (two statements are incorrect).

The production process should continue because the range is within the warning limit

The production process should be stopped as the range is outside the upper action limit

although the mean is outside the upper warning limit but not the action limit.

and the mean is within the upper warning limit.

J
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13 A study took place in Japan to find if there was a relationship between screen time and sleep duration of

teenagers.

The researchers found the equations of the regression lines for the relationship between screen time (x

hours) and sleep duration (y hours) for male teenagers and femal e teenagers on school nights and weekend

nights.

The table below gives the equations of the regression lines.

school nights weekend nights
mal e teenagers y=-04x +75 y=-0.2x +8.2
female teenagers y=-03x+7.38 y =-0.15x + 8.5

(@) Compare the relationships between screen time and sleep duration in male and female teenagers. Include in

your comparisons reference to whether it is a school night or weekend night.

Select the three correct statements (three statements are incorrect).

to school nights.

to weekend nights.

For al teenagers, an increase in screen time led to a decrease in sleep duration.

For al teenagers, an increase in screen time led to aincrease in sleep duration.

(3 marks)

As screen time increased, the sleep duration decreased more rapidly on weekend nights compared

The sleep duration of female teenagers decreased more per hours of screen time than male teenagers.

As screen time increased, the sleep duration decreased more rapidly on school nights compared

The sleep duration of male teenagers decreased more per hours of screen time than femal e teenagers.

J
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(b) The researchers would like to use a normal distribution as a model for the sleep duration of male teenagers
on school nights.
i) Explain how they could check whether anormal distribution is a suitable model by drawing a histogram.
ii) Explain how they could check whether anormal distribution is a suitable model by calculating the

averages and the standard deviation.

(3 marks)

Select one box.

If the histogram shows different heights, anormal distribution could be a suitable model.

If the histogram is alinear shape, anormal distribution could be a suitable model.

If the histogram is abell shape, anormal distribution could be a suitable model .

If the histogram shows equal heights, a normal distribution could be a suitable model.

Number the two correct statements in the correct order (two statements areincorrect).

If the mean, median and mode are equal

and 95% of dataiswithin 1 standard deviation from the mean, a normal distribution could be a

suitable model.

If the mean, median and mode are larger than the standard deviation

and 68% of dataiswithin 1 standard deviation from the mean, a normal distribution could be a

suitable model.

- /
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14 Afair coinistossed 4 times.
The number of heads obtained is recorded.
(@) Identify two conditions needed so that a binomial distribution is a suitable model for the number of heads

recorded.

(2 marks)

Select two boxes.

The coin is biased.

Each of the emails are independent.

The chance of getting a head remains constant.

A different coin is used for each trial.

(b) Cadculate the probability, as afraction, that all 4 of the coins land on heads.

(2 marks)

Work out »* where p is the given probability and n is the amount.

(c) Cadlculate the probability, as afraction, that at least 2 of the coins land on heads.

(3 marks)

Y ou can use Pascal's triangle, or your calculator to find P(X < 2) then take this away from 1.

- /
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