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1 The graph shows the crude birth rate and death rate in Hungary from 1990 to 1999
Crude birth rate and death ratein Hungary from 1990 to 1999
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Victor uses the information in the graph to conclude:
"The total population in Hungary has decreased from 1990 to 1999"
(a) Explain how the information in this graph supports Victor's conclusion.
(1 mark)
Select one box.
There are more births than deaths.
The graph shows that Hungary is a large country.
There are more deaths than births.
In 1990, the death rate is roughly 2 bigger than the birth rate.
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(b) Give areason why Victor's conclusion might not be correct.

(1 mark)

Select one box.

Victor's conclusion does not take into account the average age of the population.

The data in the graph may be inaccurate.

Victor's conclusion does not take into account where in Hungary these births happened.

Victor's conclusion does not take into account people moving into Hungary.

(c) In 2000, the population of Hungary was 10 222 254.
There were 135 664 recorded births.
Using the formula below, calculate the crude birth rate in 2000.

Give your answer correct to 1 decimal place.

number of births x 1000
total population

crude birth rate =

(2 marks)

Substitute each of the values into the crude birth rate formula.
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Select one box.

2 The population pyramid below shows the percentage of males and females in each age group for the town
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(@) Find the age group that has 19.1% of the population.

Male 0.3% Il | 0.8 Female
1.3% 1.2%
2.0%
3.2%
4.4%
5.1%
6.8%
75%
10.0%
10.2%

| 1 |
15%  10% 5% 0% 2% 10% 15%

(1 mark)
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(b) Compare the percentage of the population aged 20-49 between males and females.

(1 mark)

Select one box.

There are more males.

There are more females.

They are both the same.

(c) Give areason why the sum of al the percentages is 99.9% and not 100%.

(1 mark)

Select one box.

It isincomplete.

There are gaps in the ages.

The figures are wrong.

They have been rounded.
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3 Acity council is considering adding more public transport routes.
Ethan wants to conduct a survey to learn what all the residents in the city think about the plan.
Ethan thinks that he should take a sample rather than a census.

(&) Givetwo reasons why Ethan might think this.

(2 marks)

Select two boxes.

Ethan will be able to choose who isin the sample.

A sample is cheaper.

A sample is quicker.

Ethan will be able to explain each question.

A sample is more accurate.

(b) Ethan has decided to use the electoral register as a sampling frame.

Explain what a sampling frame is.

(1 mark)

Select one box.

The whole group.

A list of al the members in the population.

A list of al the members in the sample.

Thetally chart or table used in the survey.
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(c) Ethan has decided to use the electoral register as a sampling frame.

State one problem Ethan may have using the electoral register as a sampling frame.

Select one box.

There will be too many names.

The electoral register would also include people's addresses.

Only those registered to vote would be included.

Unreliable.

(1 mark)
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4 The Venndiagram 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(P and Q) is shown in the overlap of the Venndiagram
Leave your answer as adecimal.
\ _/
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(c) Find P(Q|P)

(2 marks)

Use the formulato find P(Q | P)
P(P and
ria| )= P

(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 table shows the average monthly oil price, in dollars, over a six-month period in 2022.
It also provides selected chain base index numbers, rounded to one decimal place, for the same data.
Jan Feb Mar Apr May Jun
oil price 70 72 75 73 76 78
Chain base index number 102.9 104.2 97.3 104.1
(a) Cdculate the chain base index for June.
Round your answer to one decimal place.
(2 marks)
Use the formula:
. current value L
current index = ———— X previous index
previous value
(b) i) Calculate the geometric mean of the five chain base index numbers, showing al your working and
rounding your answer to one decimal place.
ii) Interpret your answer in context.
(4 marks)
For part i, use the formula:
v/102.9 x 104.2 x 97.3 x 104.1 x 102.6

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

by about 2.2% per month.

by about 2.6% per month.

On average, oil prices decreased

On average, oil prices increased
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6 The concentration of carbon dioxide in the air is recorded in parts per million (ppm).
A scientist isanalysing the CO ,levels in the atmosphere of 60 urban areas during a 12-hour night period
with minimal traffic.
The partially completed histogram and grouped frequency table provide details about these CO ,
concentrations.
Ak
34
Frequency
density 5 |
14
0 . T T B
350 360 370 380 390 400 410 420
CO; Level (ppm)
CO,Leve c (ppm) Frequency
350 < ¢ < 370 3
370 < ¢ < 380 19
380 < ¢ < 385
385 < ¢ < 390 6
390 < ¢ < 395
395 < ¢ < 420 10
(@) Complete the table using the information from the histogram.
(2 marks)
\ /
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Use the frequency density formula
frequency = frequency density x class width
CO,Leve c (ppm) Frequency
350 < ¢ < 370 3
370 < ¢ < 380 19
380 < ¢ < 385
385 < ¢ < 390 6
390 < ¢ < 395
395 < ¢ < 420 10
N J
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(b) Complete the histogram using the information from the table.
(2 marks)
J
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SAlect the correct answer.
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(c) The scientist finds the following summary statistics for the data.

3 e = 23091 3 ¢ = 8891399 n = 60

Explain whether or not there may be any outliers in the scientist's data by calculating the limits for outliers
using the mean and standard deviation.

Y oumust round al values to 2 decimal places.

(5 marks)

mean =
standard deviation =
lower outlier limit =
upper outlier limit =

Select one box.

There are outliers because the limits are within the data.

There are no outliers because the limits are outside the ranges of the data.

It is possible that there is an outlier as the lower outlier limit is within the group 350 < ¢ < 370 and

the upper outlier limit is within the group 395 < ¢ < 420,
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(d) A different scientist is analysing the CO ,levels in the atmosphere of industrial areas during a 12-hour day
period.
They find the following summary statistics for the data.
mean = 389.45
median = 412
standard deviation = 11.5
Calculate and interpret the skew for the industrial areas.
Y ou must round your answer to 2 decimal places.
(3 marks)
Skew =
Select one box.
The skew shows there is a negative correlation.
There is anegative skew showing the data is not normally distributed.
The skew shows that the three averages are equal .
(e) Findtheclassinterval that contains the 35th percentile.
(1 mark)
Select one box.
350 < ¢ < 370
385 < ¢ < 390
380 < ¢ < 385
370 < ¢ < 380
390 < ¢ < 395
\ _/
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7 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 areincorrect).
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 pairs is 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
weighted mean = %
/
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8 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 1754
5th 168.5
2.5th 165.5
(a) 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
%
- /
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9 Lucasisresearching customer spend and average number of daily customers for 10 shops.
(@) Suggest adiagram that Lucas could draw to determine if there is arelationship between customer spend and
average number of daily customers for the 10 shops.
(1 mark)
Select one box.
Scatter diagram
Pie chart
Box plot
Cumulative frequency graph
\ _/
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(b) i) Calculate Spearman’s rank correlation coefficient from the table.
ii) Interpret your answer in the context of Lucas's research. Y ouwill need to refer to the effects of any
outliers.
(5 marks)
. 6 d?
Complete the d (difference) and d squared columns then use the formulars =1 — n(nZ 1)
n isthe number of rows in the table (given in the question).
Daily | Daily Customers| Customer Spend
Shop d a2
Customers Rank Rank
Appleton
84 8 2 6 36
Books
Baker's Treat 136 3 10 -7 49
Caramdl Cafe 121 5 4 1 1
Daisy's
_W 68 9 3 6 36
Boutique
Eco Gadgets 57 10 1
Fashion Hub 125 4 5
Gourmet
_ 142 2 9
Delights
Happy Hands 96 6 7
Posh Pets 92 7 6
Silver Spoon 150 1 8
N J
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Select two boxes.

The presence of outliers would decrease the correlation.

As customer spend increases, average number of daily customers increases.

As customer spend increases, average number of daily customers decreases.

The presence of outliers would increase the correlation.

(c) Discuss whether Lucas should have used Pearson’s product moment correlation coefficient instead of

Spearman’s rank correlation coefficient to measure the correlation.

(3 marks)

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

therefore either would be suitable.

the PMCC only measures linear correlation

the PMCC also measures correlation

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

Lucas should not use PMCC because

Lucas should use PMCC because
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10 Leoisresearching the final league position of basketball teams in alocal league and the mean heights of all
the players in each team.

The table below shows the data collected.

Team Mean Height (cm) Height Rank Final Position d o
Arundel 171 3 5 2| 4
Brighton 178 6 7 11

Cambridge 179 7 6 1 1

Derby 176 5 3 2 4
Enfield 168 1 2
Farnham 169 2 1

Gloucester 180 8 8
Hastings 173 4 4

(@) Leowould liketo seeif there is an association between the final position and the mean value.

Suggest a diagram that Leo could draw.

(1 mark)

Select one box.

Histogram

Bar chart

Pie chart

Scatter diagram

- /
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(b) i) Calculate Spearman’s rank correlation coefficient from the data in the table and leave your answer to 2
decimal places.

ii) Interpret your answer to part i, referring to the effects of any anomalous data.

(5 marks)

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

As the mean height of players increases, the position of the team in the league is higher.

Anomalous data would decrease the correlation.

As the mean height of players increases, the position of the team in the league is lower.

Anomalous data would increase the correlation.

(c) Leo used Spearman’srank correlation coefficient to analyse the data.
Amelia suggests that Leo could have used Pearson’s product moment correlation coefficient.

Discuss whether using Pearson’s product moment correlation coefficient is appropriate for this data.

(3 marks)

Select the three correct statements (three statements areincorrect).

Spearman’s rank correlation isinfluenced by outliers.

PMCC compares hivariate data

Leo used the correct method, Amelia's suggestion is not appropriate.

Amelia's suggestion is more appropriate than Leo's method.

PMCC measures linear correlation.

Spearman’s rank correlation is used for ranked data

\_ /
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11 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) Calculate 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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12 Thereaction times of agroup of adult drivers have amean of 1.4 seconds and a standard deviation of 0.3
seconds.
(@) Mark isadult driver with a standardised score of O.

Find Mark’s reaction time.

(1 mark)
A standardized score of 0 indicates that the value is equal to the mean of the distribution.
seconds
(b) Priyaand Sarah are both adult drivers in the group.
Priya s standardised score for reaction time is 0.8 seconds.
Sarah’s standardised score for reaction time is-1.2 seconds.
Priya had a slower reaction time than Sarah.
How much slower is Priya?
(3 marks)
Rearrange the formula to make the value the subject
. value — mean
Standardised score = standard deviation
seconds
- /
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(¢) Minatakes asample of 5 adult drivers from the group.
She wants to calculate the standardised score for the sample mean of their ages.
(i) Discuss the appropriateness of using 1.4 seconds as the mean in the calculation of the standardised score,
(ii) Discuss the appropriateness of using 0.3 seconds as the standard deviation in the calculation of the
standardised score.
(4 marks)
Number the two correct statements in the correct order (two statements areincorrect).
Using 1.4 seconds as the mean is appropriate
because the sample mean will be close to the population mean.
because the sample mean will be smaller than the population mean.
Using 1.4 seconds as the mean is not appropriate
Number the two correct statements in the correct order (two statements areincorrect).
Using 0.3 seconds as the standard deviation is not appropriate
Using 0.3 seconds as the standard deviation is appropriate
because the sample standard deviation will be close to the population standard deviation.
because the sample mean will be more closely distributed than the individual values.
\ _/
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13 A study took place in Japan to find if there was arelationship 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
male teenagers y=-04x+75 y=-0.2x + 8.2
female teenagers y=-03x+738 y =-0.15x + 85

(@) Interpret in context the figure -0.15 in the regression equation for female teenagers on weekend nights.

(1 mark)

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

the sleep duration would decrease by 0.15 hours.

For each 1 hour increase in screen time

For each 1 extra male teenager

the sleep duration would increase by 0.15 hours.
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(b) 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.

(3 marks)

Select the three correct statements (three statements areincorrect).

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

to school 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.

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

to weekend nights.

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

\_ /
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