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1 The graph shows the crude birth rate and death rate in the UK from 1990 to 1999

Crude birth rate and death rate in the UK from 1990 to 1999
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Sophia uses the information in the graph to conclude;

"The total population in the UK has increased from 1990 to 1999"

(a) Explain how the information in this graph supports Sophia's conclusion.

(1 mark)

Select one box.

In 1990, the birth rate is roughly 3 bigger than the death rate.

The graph shows that the UK is alarge country.

The crude birth rate is higher than the crude death rate.

The crude death rate is higher than the crude birth rate.
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(b) Give areason why Sophia's conclusion might not be correct.

(1 mark)

Select one box.

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

Sophia's conclusion does not take into account emigration.

Sophia's conclusion does not take into account where in the UK these births happened.

The data in the graph may be inaccurate.

(c) In 2000, the population of the UK was 58 894 355.
There were 679 324 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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2 The population pyramid below shows the percentage of males and females in each age group for the town

10% 5% 0%

(@) Find the age group that has 12.6% of the population.

Female

1.9%

2.0%

3.2%

42%

5.0%

6.3%

8.0%

9.7%

11.7%

| 1 |
2% 10% 15%

(1 mark)
Select one box.
30-39
20-29
50-59
40-49
- /
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(b) Compare the percentage of the population aged 50-79 between males and females.

(1 mark)

Select one box.

There are more females.

They are both the same.

There are more males.

(c) Give areason why the sum of al the percentages is 100.3% and not 100%.

(1 mark)

Select one box.

Some of the epopulation may not have been counted.

The figures have been rounded.

The figures are wrong.

There are gaps in the ages.
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3 A sports club is thinking about upgrading its facilities.
Jack is carrying out a survey to see what all club members think about the improvements.
Jack thinks that he should take a sample rather than a census.

(a) Give two reasons why Jack might think this.

(2 marks)
Select two boxes.
A sample is cheaper.
A sample is quicker.
Jack will be able to explain each question.
Jack will be able to choose who isin the sample.
A sample is more accurate.
(b) Jack has decided to use the register of members as a sampling frame.
Explain what a sampling frame is.
(1 mark)
Select one box.
Thetally chart or table used in the survey.
The whole group.
A list of al the members in the sample.
A list of al the members in the population.
\_ /

ol

www.statsgcse.com Turn Over >



4 N
(c) Jack has decided to use the register of members as a sampling frame.
State one problem Jack may have using the register of members as a sampling frame.
(1 mark)
Select one box.
The class registers would also include dates of birth.
The staff will not be included.
There will be too many names.
Bias.
\ _/
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4 The Venndiagram shows information about the probabilities of two events occurring.
The events are labelled as X and Y.
X Y
0.2
(@) Find the probability of event Y happening.
(1 mark)
Add the probabilities in the circle marked Y together
Leave your answer as adecimal.
(b) Find P(X andY)
(1 mark)
P(X and Y) is shown in the overlap of the Venndiagram
Leave your answer as adecimal.
\ _/
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(c) Find P(Y | X)

(2 marks)

Use the formula to find P(Y | X)
P(XandY)

P(Y | X) = PY)

(d) Twodifferent events events R and S are independent.
P(R)=04
P(S)=0.8
Find P(R and S)

(2 marks)

Use the formula for independent events
P(R and S) = P(R) x P(S)

Leave your answer as adecimal.
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5 The table shows the average monthly silver price, in pounds, over a six-month period in 2021.
It also provides selected chain base index numbers, rounded to one decimal place, for the same data.
Jan Feb Mar Apr May Jun
silver price 125 12.75 13 135 13.25 13.75
Chain base index number 102 102 103.8 98.1
(a) Cadlculate 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:
+/102 x 102 x 103.8 x 98.1 x 103.8
Number the two correct statements in the correct order (two statements areincorrect).
On average, silver prices increased
by about 1.4% per month.
by about 1.9% per month.
On average, silver prices decreased
/
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6 The cacium intake isrecorded in milligrams per day (mg/day.
A dietitian is analysing the daily calcium intake of 60 adult women who have fasted for 12 hours.
The partially completed histogram and grouped frequency table provide details about the calcium intake

levels recorded.
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600 610 620 630 640 650 660 670
Calcium Intake (mg/day)

Calcium Intake ¢ (mg/day) Frequency
600 < ¢ < 620 3
620 < ¢ < 630 10

630 < ¢ < 635
635 < ¢ < 640 15
640 < ¢ < 645

645 < ¢ < 670 10

(a) Complete the table using the information from the histogram.

(2 marks)

Use the frequency density formula

frequency — frequency density x class width
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10 www.statsgcse.com Turn Over >




4 N
Calcium Intake ¢ (mg/day) Frequency
600 < ¢ < 620 3
620 < ¢ < 630 10
630 < ¢ < 635
635 < ¢ < 640 15
640 < ¢ < 645
645 < ¢ < 670 10
- /
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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.

A
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(c) Thedietitian finds the following summary statistics for the data.

. e = 38218 3= e = 24348590 n =60

Explain whether or not there may be any outliers in the dietitian'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.

It is possible that there is an outlier as the lower outlier limit is within the group 600 < ¢ < 620 and

the upper outlier limit is within the group 645 < ¢ < 670,

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

\_ /
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(d) A different dietitian is analysing the daily calcium intake of adult men who have fasted for 12 hours.
They find the following summary statistics for the data.
mean = 649.54
median = 680
standard deviation = 11.3
Calculate and interpret the skew for the men.
Y ou must round your answer to 2 decimal places.
(3 marks)
Skew =
Select one box.
There is anegative skew showing the datais not normally distributed.
The skew shows there is a negative correlation.
The skew shows that the three averages are equal.
(e) Findtheclassinterval that contains the 20th percentile.
(1 mark)
Select one box.
620 < ¢ < 630
630 < ¢ < 635
600 < ¢ < 620
635 < ¢ < 640
640 < ¢ < 645
\ _/
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7 A scientist is conducting an experiment to investigate the impact of sleep on reaction time.
She plans to use a matched pairs design.
Marco is one of the participants in the study.
As part of the experiment, he takes four timed response tests.
Each test has a different weighting.
The table below shows the weightings and Marco’ s scores for each test.
Test Weighting Score
A 3 22
B 2 19
C 4 27
D 1 14
(@) 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 more results can be gathered with less data.
In amatched pairs design, subjects are matched in pairs so that each pair is as alike as possible
so that the experimenter can control for other factors.
In amatched pairs design, the subject repeats the same experiment twice with one variable changing
(b) Caculate the weighted mean score for Marco’s four tests.
(3 marks)
Use the formula
weighted mean — %
/
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8 Daniel has collected data about the heights, in cm, of gymnasts in a school.
The table gives some of the percentiles of Daniel’s data.
Percentile Height (cm)
97.5th 1715
80th 165.1
60th 161.9
40th 159.1
20th 155.9
5th 1515
2.5th 149.5
(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 gymnasts from the sample is selected at random.
Find the probability that their height is between 151.5 cm and 165.1 cm.
(1 mark)
Find the percentiles for 151.5 cm and 165.1 cm
The probability will be the distance between the percentiles
%
- /
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9 Aiden isresearching customer ratings and critic ratings for 10 restaurants.
(@) Suggest adiagram that Aiden could draw to determine if there is arelationship between customer ratings
and critic ratings for the 10 restaurants.
(1 mark)
Select one box.
Line graph
Scatter diagram
Bar chart
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 Aiden'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).

Average Customer Customer Critic

Restaurant d a2
Rating (out of 5) Rank Rank

Bella's Bistro 4.8 1 3 -2 4

Caffe Vino 29 8 7 1 1

Downtown Grill 44 3 2 1 1

El Camino 3.2 7 8 -1 1
Fireside Diner 3.7 6 6
Grand Oak Tavern 45 2 5

Harbor View
41 4 4
Restaurant
Joy's Kitchen 18 10 9
Olive Garden Girill 39 5 6
The Golden Spoon 2.7 9 10
N /
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Select two boxes.

As customer ratings increases, critic ratings increases.

The presence of outliers would decrease the correlation.

As customer ratings increases, critic ratings decreases.

The presence of outliers would increase the correlation.

(c) Discuss whether Aiden 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.

Aiden should not use PMCC because

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

Aiden should use PMCC because

the PMCC only measures linear correlation

the PMCC also measures correlation

\_ /

20 www.statsgcse.com Turn Over >




4 B
10 Hannah isresearching 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
Ashford 179 7 8 -1 01
Banbury 180 8 7 1 1
Chelmsford 170 3 1 2 4
Crawley 168 1 3 2| 4
Dover 176 6 6
Epsom 169 2 2
Fareham 173 4 5
Gravesend 175 5 4
(8 Hannah would like to see if there is an association between the final position and the mean value.
Suggest a diagram that Hannah could draw.
(1 mark)
Select one box.
Histogram
Pie chart
Scatter diagram
Cumulative frequency diagram
N /
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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).

Anomalous data would decrease the correlation.

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

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

Anomalous data would increase the correlation.

Hannah used Spearman’s rank correlation coefficient to analyse the data.
Harry suggests that Hannah 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 is used for ranked data

Hannah used the correct method, Harry's suggestion is not appropriate.

PMCC measures linear correlation.

Harry's suggestion is more appropriate than Hannah's method.

PMCC compares bivariate data

Spearman’ s rank correlation isinfluenced by outliers.

/
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11 A factory produces lightbulbs, 5% of which are defective.
An inspector randomly selects 3 bulbs and the number of defective lightbulbs is recorded.

(@) ldentify two conditions needed so that a binomial distribution is a suitable model for the number of

defective lightbulbs is recorded.

Select two boxes.

Each of the emails are independent.

The chance of getting a defective lightbulb remains constant.

The lightbulbs have the same packaging.

Outliers are removed.

(b) Caculate the probability, as afraction, that al 3 of the lightbulbs are defective.

(2 marks)

(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 lightbulbs are defective.

(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 The heights of agroup of ten-year-old girls have a mean of 137.5 cm and a standard deviation of 4.9 cm.
(@) Sophieisten-year-old girl with a standardised score of 0.
Find Sophi€e's height.

(1 mark)

A standardized score of 0 indicates that the value is equal to the mean of the distribution.

cm

(b) Amelia and Ruby are both ten-year-old girls in the group.
Amelia' s standardised score for height is 1.1 cm.
Ruby’ s standardised score for height is-0.3 cm.
Ameliaistaller than Ruby.

How much taller isAmelia?

(3 marks)

Rearrange the formula to make the value the subject

alue —
Standardised score — yaue — meah

standard deviation

cm

\_ /
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(c) Fatimatakes asample of 3 ten-year-old girls from the group.
She wants to calculate the standardised score for the sample mean of their ages.
(i) Discuss the appropriateness of using 137.5 cm as the mean in the calculation of the standardised score,
(ii) Discuss the appropriateness of using 4.9 cm 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 137.5 cm as the mean is not appropriate
Using 137.5 cm as the mean is appropriate
because the sample mean will be smaller than the population mean.
because the sample mean will be close to the population mean.
Number the two correct statements in the correct order (two statements areincorrect).
Using 4.9 cm as the standard deviation is appropriate
Using 4.9 cm as the standard deviation is not 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 Brazil to find if there was arelationship between caffeine intake and reaction time of
university students.

The researchers found the equations of the regression lines for the relationship between caffeine intake (x

mg) and reaction time (y ms) for male students and female students before and after exams.

The table below gives the equations of the regression lines.

before exams after exams
mal e students y =-0.2x + 350 y =-0.25x + 340
female students y =-0.1x + 330 y =-0.15x + 320

(@) Interpret in context the figure -0.15 in the regression equation for female students after the exams.

(1 mark)

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

For each 1 mg increase in caffeine intake

For each 1 extra male student

the reaction time would decrease by 0.15 ms.

the reaction time would increase by 0.15 ms.
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(b) Compare the relationships between caffeine intake and reaction time in male and female students. Include

in your comparisons reference to whether it is before or after exams.

(3 marks)

Select the three correct statements (three statements areincorrect).

For al university students, an increase in caffeine intake led to aincrease in reaction time.

The reaction time of male students decreased more per mg of caffeine intake than female students.

As caffeine intake increased, the reaction time decreased more rapidly after exams compared

to before exams.

The reaction time of female students decreased more per mg of caffeine intake than male students.

For al university students, an increase in caffeine intake led to a decrease in reaction time.

As caffeine intake increased, the reaction time decreased more rapidly before exams compared

to after exams.
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