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1 The graph shows the crude birth rate and death rate in Poland from 1990 to 1999
Crude birth rate and death ratein Poland from 1990 to 1999
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Elena uses the information in the graph to conclude:
"The total population in Poland has increased from 1990 to 1999"
(a) Explain how the information in this graph supports Elenas conclusion.
(1 mark)
Select one box.
. There are more births than deaths.
The graph shows that Poland is alarge country.
In 1990, the birth rate is roughly 4 bigger than the death rate.
There are more deaths than births.
\ _/
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(b) Give areason why Elena's conclusion might not be correct.

(1 mark)

Select one box.

Elena’s conclusion does not take into account the average age of the population.

. Elena’s conclusion does not take into account people moving out of Poland.

Elenas conclusion does not take into account where in Poland these births happened.

The data in the graph may be inaccurate.

(c) In 2000, the population of Poland was 38 651 245.
There were 378 343 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)

9.8
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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 14.8% of the population.

Female

1.9%

2.0%

2.6%

42%

54%

6.0%

7.6%

8.2%

13.1%

| 1 |
2% 10% 15%

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

(1 mark)

Select one box.

. They are both the same.

There are more females.

There are more males.

(c) Give areason why the sum of al the percentages is 99.8% and not 100%.

(1 mark)

Select one box.

It isincomplete.

. They have been rounded.

There are gaps in the ages.

The figures are wrong.
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www.statsgcse.com Turn Over >

N



4 N

3 A schoal 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.

(a) Givetwo reasons why Daniel might think this.

(2 marks)
Select two boxes.
. A sample is cheaper.
Daniel will be able to explain each question.
. A sample is quicker.
Daniel will be able to choose who isin the sample.
A sample is more accurate.
(b) Daniel has decided to use the class registers as a sampling frame.
Explain what a sampling frame is.
(1 mark)
Select one box.
. A list of al the members in the population.
The whole group.
A list of al the members in the sample.
Thetally chart or table used in the survey.
o _/
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(c) 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 one box.
Unreliable.
The class registers would also include dates of birth.
[ The staff will not be included.
There will be too many names.
o /
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4 The Venndiagram shows information about the probabilities of two events occurring.
The events are labelled as A and B.

0.4

(a) Find the probability of event B happening.

(1 mark)

Leave your answer as adecimal.
0.5

(b) Find P(A and B)

(1 mark)

Leave your answer as adecimal.
0.2

(c) Find P(B| 4)

(2 marks)

w | o
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(d) Twodifferent events events Pand Q are independent.
P(P) =06
P(Q)=0.7
Find P(P and Q)
(2 marks)
Leave your answer as adecimal.
0.42
o %
8 www.statsgcse.com Turn Over >



4 N
5 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 35 3.6 3.55 3.7 3.8 3.75
Chain base index number 102.9 98.6 104.2 102.7
(a) Cadlculate the chain base index for June.
Round your answer to one decimal place.
(2 marks)
98.7
(b) 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)
1014
Number the two correct statements in the correct order (two statements areincorrect).
On average, coffee prices decreased
by about 1.8% per month.
1 | On average, coffee prices increased
2 | by about 1.4% per month.
\ _/
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6 The heart rate is recorded in beats per minute (bpm).
A fitness instructor is analysing the resting heart rates of a group of 60 adult women after 12 hours without
physical activity.
The partially completed histogram and grouped frequency table provide details about their heart rate

measurements.
4k
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heart rate (bpm)
heart rate h (bpm) Frequency
40 < h < 60 3
60 <h <70 15
70 <h <75
75 < h < 80 12
80 < h < 85
85 < h < 110 5

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

(2 marks)

\_ /
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heart rate h (bpm) Frequency
40 < h < 60 3
60 <h<T0 15
T0<h<75 15
75 < h < 80 12
80 <h<85 10
85 < h < 110 5
/
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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) Thefitness instructor finds the following summary statistics for the data.
S h = 4467 3 h% = 337697 n = 60
Explain whether or not there may be any outliers in the fitness instructor'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 = 74.45
standard deviation = 9.25
lower outlier limit = 46.71
upper outlier limit = 102.19
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 40 < & < 60 and
the upper outlier limit is within the group 85 < A < 110,
There are no outliers because the limits are outside the ranges of the data.
\ _/
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(d) A different fitness instructor is analysing the resting heart rates of a group of adult men after 12 hours
without physical activity.
They find the following summary statistics for the data.
mean = 79.56
median = 83
standard deviation = 11.2
Calculate and interpret the skew for the men.
Y ou must round your answer to 2 decimal places.
(3 marks)
Skew = -0.92
Select one box.
. There is anegative skew showing the data is 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 15th percentile.
(1 mark)
Select one box.
. 60 < h <70
T0<h< 75
40 < h < 60
75 < h < 80
80 < h < 85
o %
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7 A scientist is conducting an experiment to investigate the effect of a dietary supplement on alertness.
She plans to use a matched pairs design.
Niais 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

(@) 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 are paired based on similar

characteristics

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

experiment

2 | sothat the experimenter can control for other factors.

(b) Caculate the weighted mean score for Nia'sfour tests.

(3 marks)

221

\_ /
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8 Tomi has collected data about the heights, in cm, of students in a school .
The table gives some of the percentiles of Tomi’ sdata.
Percentile Height (cm)
97.5th 182.5
80th 173.8
60th 169.4
40th 165.6
20th 161.2
5th 155.2
2.5th 152.5
(a) Find the 2.5th to 97.5th interpercentile range.
(1 mark)
30cm
(b) One of the students from the sample is selected at random.
Find the probability that their height is between 155.2 cm and 169.4 cm.
(1 mark)
55 %
/
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9 Ethan isresearching the average GCSE grades and their rankings in the local newspaper for 10 schoals.
(@) Suggest adiagram that Ethan could draw to determine if there is arelationship between the average GCSE
grades and their rankings in the local newspaper for the 10 schools.

(1 mark)

Select one box.

Bar chart

. Scatter diagram

Line graph

Pie chart

\_ /
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(b) i) Calculate Spearman’s rank correlation coefficient from the table.
ii) Interpret your answer in the context of Ethan's research. Youwill need to refer to the effects of any
outliers.
(5 marks)
Mean GCSE| GCSE Grade Newspaper
School d d?
Grade Rank Rank
Brookside High 4.8 7 9 -2 4
Cedar Hill
39 8 5 3 9
Secondary
Eastbank High 6.9 4 6 -2 4
Greystone
& 7.2 2 1 1 1
Academy
Maple Grove
® 7.1 3 3 0 0
School
Northwood School 35 9 8 1 1
Pinecrest School 31 10 10 0 0
Riverview School 5.6 5 4 1 1
Silverleaf
5.2 6 7 -1 1
Academy
Westfield High 79 1 2 -1 1
_ 63 d
ERT n(n?—1)
S d*=22
s = 0.87 (2 decimal places)
N /
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(c) Discuss whether Ethan should have used Pearson’s product moment correlation coefficient instead of

Select two boxes.

. As the average GCSE grades increases, their rankings in the local newspaper increases.

. The presence of outliers would decrease the correlation.

As the average GCSE grades increases, their rankings in the local newspaper decreases.

The presence of outliers would increase the correlation.

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.

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

/
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10 Jakeisresearching the final league position of basketball teamsin 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
Albion 168 5 6 1001
Bristol 162 2 1 1 1
Canterbury 171 7 8 11
Durham 165 4 4 0O O
Exeter 170 6 5
Fulham 164 3 2
Guildford 173 8 7
Harrow 161 1 3
(a) Jake would like to seeif there is an association between the final position and the mean value.
Suggest a diagram that Jake could draw.
(1 mark)
Select one box.
Histogram
Pie chart
. Scatter diagram
Bar chart
\ _/
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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)
0.88
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.

Jake used Spearman’ s rank correlation coefficient to analyse the data.
Oliver suggests that Jake 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

. Jake used the correct method, Oliver's suggestion is not appropriate.

Spearman’s rank correlation isinfluenced by outliers.

Oliver's suggestion is more appropriate than Jake's method.

. PMCC measures linear correlation.

PMCC compares bivariate data

/
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11 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 two 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.

(b) Cadculate the probability, as afraction, that al 3 of the incoming emails are spam.

(2 marks)

(c) Calculate the probability, as afraction, that at least 2 of the incoming emails are spam.

(3 marks)

1
125
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12 The ages of agroup of boys have a mean of 5.6 years and a standard deviation of 0.8 years.

(@) Liamisboy with astandardised score of O.

Find Liam’s age.
(1 mark)
5.6 years
(b) Daniel and Alex are both boys in the group.
Daniel’s standardised score for age is 0.9 years.
Alex’s standardised score for age is-0.5 years.
Daniel is older than Alex.
How much older is Daniel ?
(3 marks)
1.12 years
\ _/
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(c) Arjun takes a sample of 4 boys from the group.

He wants to calculate the standardised score for the sample mean of their ages.

(i) Discuss the appropriateness of using 5.6 years as the mean in the calculation of the standardised score,

(ii) Discuss the appropriateness of using 0.8 years 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 5.6 years as the mean is not appropriate

1 | Using 5.6 years as the mean is appropriate

because the sample mean will be smaller than the population mean.

2 | because the sample mean will be close to the population mean.

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

1 | Using 0.8 years as the standard deviation is not appropriate

2 | because the sample mean will be more closely distributed than the individual values.

because the sample standard deviation will be close to the population standard deviation.

Using 0.8 years as the standard deviation is appropriate

\_ /
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13 A study took place in Sweden to find if there was arelationship 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=-01x + 78 y =-0.05x + 80
(@) Interpret in context the figure -0.05 in the regression equation for non-gym members at weekends.
(1 mark)
Number the two correct statements in the correct order (two statements areincorrect).
1 | For each 1 minute increase in daily exercise
For each 1 extra gym member
2 | the heart rate would decrease by 0.05 bpm.
the heart rate would increase by 0.05 bpm.
\ _/
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(b) 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 aweekday or weekend.

(3 marks)

Select the three correct statements (three statements areincorrect).

For al middle-aged men, an increase in daily exercise led to aincrease 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 al middle-aged men, an increase in daily exercise led to a decrease in resting heart rate.

\_ /
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