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Liam gathered data on 11 movies, recording their production budget (in millions of 

dollars) and total box office revenue (in hundreds of millions of dollars). He 

represented his findings in the scatter diagram below.

One of the 11 movies has a budget of $55 million.

For this movie, write down its revenue.

(1 mark)

Find the cross on the scatter graph that is at $55 million on the x-axis (the bottom 

axis), then read off the value from the y-axis (the side axis).

$ 600000000

1

(a)
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Draw a line of best fit on the scatter diagram.

(1 mark)

(b)
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Select the correct answer.
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Describe and interpret the type of correlation shown by the scatter diagram.

(3 marks)

Number the  correct statements in the correct order (  statements are 

incorrect).

weak

There is no correlation but it is

2 strong

The correlation is negative and

1 The correlation is positive and

Select  box.

As the budget increases the revenue increases.

A big budget movie will have a low revenue.

A big budget movie will have a high revenue.

As the budget increases the revenue decreases.

A new movie will be releasing soon with a budget of $250 million.

Liam is planning on using the line of best fit on the scatter diagram to predict 

the revenue of the movie.

Explain whether or not it is appropriate to use the line of best fit for this prediction.

(2 marks)

Number the  correct statements in the correct order (  statements are 

incorrect).

because this would be interpolation.

1 This is not appropriate

2 because this would be extrapolation.

This is appropriate

two three

one

two two

(c)

(d)
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A school is considering introducing a new lunch menu.

Daniel is going to conduct a survey to gather opinions from everyone in the school.

Daniel thinks that he should take a sample rather than a census.

Daniel has decided to use the class registers as a sampling frame.

State one problem Daniel may have using the class registers as a sampling frame.

(1 mark)

Select  box.

Unreliable.

The class registers would also include dates of birth.

The staff will not be included.

There will be too many names.

one

2
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The population pyramid below shows the percentage of males and females in each 

age group for the town Brackenford.

Find the age group that has 14.8% of the population.

(1 mark)

Select  box.

20-29

40-49

30-39

50-59

one

3

(a)
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Compare the percentage of the population aged 30-59 between males and females.

(1 mark)

Select  box.

They are both the same.

There are more females.

There are more males.

Give a reason why the sum of all the percentages is 99.8% and not 100%.

(1 mark)

Select  box.

It is incomplete.

They have been rounded.

There are gaps in the ages.

The figures are wrong.

one

one

(b)

(c)
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A scientist is conducting an experiment to investigate the effect of a dietary 

supplement on alertness.

She plans to use a matched pairs design.

Nia is one of the participants in the study.

As part of the experiment, she completes four alertness tests.

Each test has a different weighting.

The table below shows the weightings and Nia’s scores for each test.

Test Weighting Score

A 3 21

B 2 17

C 4 28

D 1 12

Calculate the weighted mean score for Nia’s four tests.

(3 marks)

Use the formula

22.1

4
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Aisha works for an environmental agency. She has been tasked with investigating 

air pollution levels near schools.

Below is a section of the spreadsheet she used to record her findings.

Pollution (µg/m³) Percentage

6

eight

8

117

48

13

Total 100

Aisha cleans the data to create the table below.

Pollution (µg/m³) Percentage

6

8

8

17

48

13

Total 100

Give a reason Aisha cleaned the data.

(1 mark)

5

(a)
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Select  box.

Aisha must have more data.

Data must be in the same format before it can be used

Aisha needs the raw data.

Aisha realised that the value of 117 in the original table was incorrect.

Explain how Aisha knew this.

(1 mark)

Select  box.

Aisha removed it because it was an outlier.

The total is 100, so no value can be more than this.

Aisha wanted the data to be closer together.

Use linear interpolation to work out an estimate of the median air pollution level.

Round your answer to one decimal place.

(3 marks)

 µg/m³

one

one

26.1

(b)

(c)
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The table shows the average monthly coffee price, in dollars, over a six-month 

period in 2019.

It also provides selected chain base index numbers, rounded to one decimal place, 

for the same data.

Jan Feb Mar Apr May Jun

coffee price 3.5 3.6 3.55 3.7 3.8 3.75

Chain base index number 102.9 98.6 104.2 102.7

Calculate the chain base index for June.

Round your answer to one decimal place.

(2 marks)

Use the formula:

i) Calculate the geometric mean of the five chain base index numbers, showing all 

your working and rounding your answer to one decimal place.

ii) Interpret your answer in context.

(4 marks)

For part i, use the formula:

Number the  correct statements in the correct order (  statements are 

incorrect).

On average, coffee prices decreased

by about 1.8% per month.

1 On average, coffee prices increased

2 by about 1.4% per month.

98.7

101.4

two two

6

(a)

(b)
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At a business conference, 60% of attendees are industry professionals and 40% are 

students.

Jasmine and Leo plan to conduct a feedback survey.

Jasmine decides to use simple 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.

Leo decides to use quota sampling to collect a sample of 50 participants.

He plans to stand at the registration desk until 30 industry professionals and 20 

students have been interviewed.

Give two reasons why Jasmine’s method may  produce a sample of 50 

participants.

(2 marks)

Select  boxes.

The random numbers may not be whole numbers.

The random number may not correspond to a person's number.

The numbers may not have been mixed properly.

The numbers may not have been random.

Some of the random numbers may be repeated.

Give  advantages of quota sampling.

(2 marks)

Number the  correct statements in the correct order (  statements are 

incorrect).

2 and will represent the population.

1 Quota sampling is easy

and will ensure every person has an equal chance of being picked.

Quota sampling is accurate

not

two

two

two two

7

(a)

(b)
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Explain why the quota sample used by Leo is not a random sample.

(1 mark)

Select  box.

Not every attendee has an equal chance of being selected.

Leo should have only used industry professionals.

Random sampling must use a random number generator.

It is biased.

one

(c)
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Sophie recorded the heights of male and female students in a school.

Both groups were measured using the same method.

The box plot shows information about the heights for the male students.

The table gives information about the heights for the female students.

Least tall Lower quartile Median Upper quartile Most tall

150 158 162 172 190

Compare the two distributions of heights.

Give three comparisons and interpret one of these comparisons.

(4 marks)

Select  box.

The median is bigger.

The median heights for male and female students are equal.

The median heights for male students is greater than female students.

The median heights for male students is lower than female students.

Select  box.

The IQR is bigger.

The IQR for the heights of the male and female students are equal.

The IQR for the heights of the male students is greater than female students.

The IQR for the heights of the male students is lower than female students.

one

one

8
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Select  box.

The skews for the heights of the male and female students are both positive.

The skew for the heights of the male students is symmetrical and the skew for 

the female students is negative.

The skew for the heights of the male students is symmetrical and the skew for 

the female students is positive.

The skews for the heights of the male and female students are both 

symmetrical.

Select  box.

The heights for the male students are less spread out than the female students.

The male students are more skewed than female students.

The male students are on average taller than the female students.

The male students are on average shorter than the female students.

one

one

15 www.statsgcse.com Turn Over



The cumulative frequency step polygon shows information about the number of 

books borrowed from a local library over 70 days.

Find the mode of the number of books borrowed.

(1 mark)

The mode is the number that came up the most (the highest frequency).

Look at the cumulative frequency step polygon and see where it 'jumps up' the 

most.

4

9

(a)
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Find the number of days where there were:

i) exactly 2 books borrowed.

ii) more than 2 books borrowed.

(3 marks)

The frequency is shown by how much the graph 'goes up' at each point.

Remember, the overall frequency is 70.

i) Exactly 2 books borrowed: 

ii) More than 2 books borrowed: 

In 30 days fewer than x books were borrowed.

Find the value of x

(1 mark)

Draw a line across from 30 on the graph and see where all the 'jumps up' to this 

line are under.

0

45

4

(b)

(c)
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Laura believes the interquartile range of the number of books borrowed is 8.

Explain why the interquartile range for this data cannot be 8.

(1 mark)

Select  box.

The range is 6, so the IQR must be more than 6.

The range is 6, so the IQR must be less than 6.

The range is 7, so the IQR must be less than 7.

The range is 7, so the IQR must be more than 7.

one

(d)
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The Venn diagram illustrates the probabilities associated with events A, B, and C.

Identify the   events that are mutually exclusive, giving a reason for your answer.

(2 marks)

Number the  correct statements in the correct order (  statements are 

incorrect).

because they have the highest total probability.

A and B are mutually exclusive

because they only intersect once.

B and C are mutually exclusive

2 because they do not intersect.

1 A and C are mutually exclusive

Find P(B)

(1 mark)

We are looking for the probabilities inside B.

two

two four

0.45

10

(a)

(b)
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Find P(A or C)

(2 marks)

We are looking for the probabilities inside A or C.

Complete the Venn diagram to show  the probabilities for events A and B.

(2 marks)

Combine the probabilities from C into either B or the outside area.

 = 0.05  = 0.31

 = 0.14  = 0.5

0.66

only

a b

c d

(c)

(d)
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Ethan is researching the average GCSE grades and their rankings in the local 

newspaper for 10 schools.

Discuss whether Ethan should have used Pearson’s product moment correlation 

coefficient instead of Spearman’s rank correlation coefficient to measure the 

correlation.

(3 marks)

Number the  correct statements in the correct order (  statements are 

incorrect).

therefore either would be suitable.

3 and Spearman’s rank correlation is used for ranked data.

Ethan should use PMCC because

1 Ethan should not use PMCC because

the PMCC also measures correlation

2 the PMCC only measures linear correlation

three three

11
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The pie charts show the budget allocations for a business in November 2015 and 

February 2016.

The marketing budget in November 2015 was £58748.

Find the R and D budget in November 2015.

(2 marks)

The marketing budget in November 2015 was £58748 which is shown by 38% on 

the pie chart.

38% = £58748

Find 1%

Then find the R and D budget (24%).

£ 37104

12

(a)
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In November 2015 the total budget was £155000 (nearest thousand).

In February 2016 the total budget was £185000 (nearest thousand).

Gemma wants to use the totals to draw pie charts.

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

(5 marks)

Select  box.

Gemma can use comparative pie charts.

Gemma can show the totals instead of the percentages.

Gemma can use dual pie charts.

Gemma could use a bar chart.

Select  box.

The radius of the November 2015 pie chart will be  (2 d.p.) larger than 

the February 2016 pie chart.

Select  box.

This method is much quicker to do than other types of pie chart.

The totals for these pie charts are different, so the areas of each pie chart will 

represent the totals whilst keeping the proportions the same.

The areas will now be inversely proportional to the frequency, making the pie 

charts much easier to understand.

The proportions of each sector will change depending on the total for each pie 

chart.

one

one

1.09

one

(b)
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Changes in the cost of living in the United Kingdom are measured by the Consumer 

Price Index (CPI).

The table below shows the index numbers for 2010, using 2005 as the base year, for 

the items that contribute to the CPI.

It also shows the weightings representing how the Brown family's spending is 

distributed among these items.

Item
Index Number 

(2010)
Brown Family 
Weighting (%)

Food, alcoholic beverages & 

tobacco
107.6 16

Clothing and footwear 105.4 6

Housing and household services 107.3 28

Transport 107.5 14

Recreation, culture and 

communication
106.9 25

Health, education and other 106.8 11

Using 2005 as base year, the national CPI for 2010 was 108.3.

Compare the total variation in the Jones family’s cost of living from 2015 to 2010 

with the change in the Consumer Price Index (CPI) over the same period and 

explain whether your calculations allow you to determine if the Jones family is 

financially better off or worse off in 2010 compared to 2015.

(5 marks)

Brown family weighted mean = a (1 decimal place)

a < 108.3

 = 107.1a

13
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Select  box.

Cost of living has risen more for the Brown family.

Cost of living has risen less for the Brown family.

Cost of living has risen in line with the national CPI for the Brown family.

Select  box.

We do not know about the Brown family's income so cannot determine if they 

are better off.

The Brown family are better off because they have a better cost of living.

The Brown family are worse off because they have a better cost of living.

one

one
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A company bottles soft drinks.

The bottles have a target volume of 500 ml.

The company uses quality assurance to monitor the volume of soft drink in each 

bottle.

Samples of the bottles are taken from the production line at regular intervals and the 

mean volume of soft drink in the bottles in each sample is found.

The sample means should be normally distributed with a mean of 500 ml and a 

standard deviation of 3 ml.

Find the upper action limit for the sample means for the bottles.

(2 marks)

Use the formula for the upper action limit

 ml

The upper action limit will be set closer to the target volume of 500 ml.

Describe the effect this will have on the frequency of production process stoppages.

(1 mark)

Select  box.

The production process will work faster.

This is unrelated to the production process so will have no effect.

The production process would be stopped less frequently.

The production process would be stopped more frequently.

509

one

14

(a)

(b)
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The company also bottles tomato ketchup and uses quality assurance to monitor the 

volume of tomato ketchup in those bottles.

Here are the control charts for the sample means and for the sample ranges of the 

volumes of tomato ketchup in the bottles.

A sample is taken and is found to have a mean of 807 ml and a range of 43 ml.

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

(2 marks)

Control chart for means

Control chart for ranges

(c)
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Number the  correct statements in the correct order (  statements are 

incorrect).

1
The production process should be stopped as the range is outside the upper

action limit

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

and the mean is within the upper warning limit.

The production process should continue because the range is within the 

warning limit

two two
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A study took place in Sweden to find if there was a relationship between daily 

exercise and resting heart rate of middle-aged men.

The researchers found the equations of the regression lines for the relationship 

between daily exercise (x minutes) and resting heart rate (y bpm) for gym members 

and non-gym members on weekdays and weekends.

The table below gives the equations of the regression lines.

weekdays weekends

gym members y = -0.3x + 72 y = -0.25x + 75 

non-gym members y = -0.1x + 78 y = -0.05x + 80 

Compare the relationships between daily exercise and resting heart rate in middle-

aged men who are gym and non-gym members. Include in your comparisons 

reference to whether it is a weekday or weekend.

(3 marks)

Select the  correct statements (  statements are incorrect).

For all middle-aged men, an increase in daily exercise led to a increase 

in resting heart rate.

The resting heart rate of gym members decreased more per minutes of daily 

exercise than non-gym members.

As daily exercise increased, the resting heart rate decreased more rapidly 

on weekends compared to weekdays.

The resting heart rate of non-gym members decreased more per minutes of 

daily exercise than gym members.

As daily exercise increased, the resting heart rate decreased more rapidly 

on weekdays compared to weekends.

For all middle-aged men, an increase in daily exercise led to a decrease 

in resting heart rate.

three three

15

(a)
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The researchers would like to use a normal distribution as a model for the resting 

heart rate of gym members on weekdays.

i) Explain how they could check whether a normal distribution is a suitable model 

by drawing a histogram.

ii) Explain how they could check whether a normal distribution is a suitable model 

by calculating the averages and the standard deviation.

(3 marks)

Select  box.

If the histogram is positively skewed, a normal distribution could be a suitable 

model.

If the histogram shows an increase, a normal distribution could be a suitable 

model.

If the histogram is a bell shape, a normal distribution could be a suitable 

model.

If the histogram shows a decrease, a normal distribution could be a suitable 

model.

Number the  correct statements in the correct order (  statements are 

incorrect).

2
and 95% of data is within 2 standard deviations from the mean, a normal 

distribution could be a suitable model.

and 68% of data is within 2 standard deviations from the mean, a normal 

distribution could be a suitable model.

1 If the mean, median and mode are equal

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

one

two two

(b)
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20% of the emails a user receives are spam emails.

Out of 3 incoming emails, the number of spam emails is recorded.

Identify two conditions needed so that a binomial distribution is a suitable model for 

the number of spam emails in the incoming emails.

(2 marks)

Select  boxes.

Each of the emails are independent.

There are only two possible outcomes, spam or not spam.

Each email increased the likelyhood of a spam email.

The emails arrive at the same time.

Calculate the probability, as a fraction, that all 3 of the incoming emails are spam.

(2 marks)

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

Calculate the probability, as a fraction, that at least 2 of the incoming emails are 

spam.

(3 marks)

You can use Pascal's triangle, or your calculator to find P(X < 2) then take this 

away from 1.

two

16

(a)

(b)

(c)
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