Statistics Summer Work Book

In preparation for starting your A-Level Statistic course in September, you are
expected to work through the exercises set out in this booklet. This will need to
be completed in advance of starting the course and brought to your first Statistics
lesson. If you have access to a printer, print out this booklet and write your
answers in the spaces provided. Alternatively, you can write your answers on
lined paper making sure that you include any necessary diagrams.

Use your own notes, revision guides and the links provided to refresh any topics.

Collecting data - Sampling, questionnaires and two-way tables
Averages and range

Probability

Tree diagrams

Venn Diagrams

Scatter graphs

Box plots and cumulative frequency graphs

Histograms
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For
help with this topic go to:

»  https://www.bbc.co.uk/bitesize/quides/zwtb97h/revision/1

a) Hannah is planning a day trip for 195 students.

She asks a sample of 30 students where they want to go. Each
student chooses one place.

The table shows information about her results.

Place Number of students
Theme Park 10
Theatre 5
Sports Centre 8
Seaside 7

(i) Work out how many of the 195 students you think will want to go to the Theme Park.

b) 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.
38 of the people were male.

11 of the 32 people who said Britain were female.
8 males said Italy.

12 people said Spain.

(i) Construct a two-way table for this information.

©)

(i1) One of the females is chosen at random. What is the probability that this female said Spain?



¢) 156 students went to London.
Each student visited one of the British Museum or the National Gallery or the Stock Exchange.

The table gives information about these students.

Place visited

British National Stock
Museum Gallery Exchange
Male 25 18 35
Female 27 32 19

Kate takes a sample of 30 of these students.

The sample is stratified by place visited and by gender.

Work out the number of male students who visited the Stock Exchange in the sample.

d) Nathan is doing a survey about DVDs. He writes a questionnaire.
Nathan decides to hand out his questionnaire to the women who are inside a DVD store.

His sample is biased.

(i) Give two possible reasons why.

This is one of the questions on Nathan's questionnaire.

How many DVDs do you have?
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OtoS S5to10 11 to 15 16 to 20

(b) Write down two things wrong with this question.



2) Averages and range
For help with this topic go to:
*  https://www.bbc.co.uk/bitesize/quides/zwhgk2p/revision/1
a) Steph's weight in kilograms is 2x + 9
Kyle's weight in kilograms is 4x — 7

Write down an expression, in terms of x, for the mean of their weights.

........................................................... kilograms
)
b) 23 girls have a mean height of 153 cm.
17 boys have a mean height of 165 cm.
Work out the mean height of all 40 children.
...................... cm
©)

c) There are two trays of plants in a greenhouse. The first tray of plants was
given fertiliser.
The second tray of plants was not given fertiliser.

On Monday the heights of the plants were measured in centimetres. The boxes show some
information about the heights of the plants.

Heights of the plants given fertiliser
22 29 30 35 37 40 44 47
48 48 54 56 59 66 72

Information about the heights of plants
not given fertiliser

Smallest 18 Lower quartie 26
Largest 64  Upper quartile 47
Median 44




Compare the distribution of the heights of the plants given fertiliser to the distribution of the
heights of the plants not given fertiliser.

(4)

d) The table gives information about the heights of 35 girls.

Height (/# metres) Frequency
1.30<h <140 11
140 < h < 1.50 9
1.50 < h < 1.60 7
1.60 < h < 1.70 6
1.70 < h < 1.80 2

Q) Find the class interval that contains the median.

(i) Work out an estimate for the mean height.



For help with this topic go to:
0 https://www.bbc.co.uk/bitesize/quides/zsrgbyc/revision/1

a) An electronic game can show red or blue or green or yellow.

The table shows the probabilities that the colour shown will be red or will be green or will be yellow.
Colour red blue green yellow

Probability 0.15 0.41 0.24

Arthur plays the game.
() Work out the probability that the colour shown will be blue.

Janice is going to play the game 50 times.

(i)  Work out an estimate for the number of times the colour shown will be yellow.

b) Mary plays a game of throwing a ball at a target.
The table shows information about the probability of each possible score.

Score 0 1 2 3 4 6

Probability 0.09 X 3X 0.16 0.21 0.30

Mary is 3 times as likely to score 2 points than to score 1 point.
(1) Work out the value of x.

Mary plays the game twice.

(i) Work out the probability of Mary scoring a total of 8



c) There are only red counters, yellow counters, blue counters and green counters in a bag. Oli takes at
random a counter from the bag.

The table shows each of the probabilities.

Colour Red Yellow Blue Green

_‘

Probability 0.6 0.25 2x F 4

The probability that Oli will take a blue counter is twice the probability that he will take a green counter.

(1) Work out the value of x.

Oli takes a counter from the bag. He writes down the colour of the counter. He puts the counter back in the
bag.
Oli does this 50 times.

(i)  Work out an estimate for the number of times that Oli takes a red counter from the bag.

d) One of the teachers at a school is chosen at random.

The probability that this teacher is female is Shere
are 36 male teachers at the school.
Work out the total number of teachers at the school.
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e) When a biased coin is thrown 4 times, the probability of getting 4 heads is st Work out the

probability of getting 4 tails when the coin is thrown 4 times.

f) Jane has a packet of seeds.
The probability that a seed will grow is 0.75

(1) What is the probability that a seed will not grow?

Jane plants 200 of these seeds.

(i) Estimate the number of the seeds that will grow.



4) Tree diagrams
For help with this topic go to:
https://www.youtube.com/watch?v=kNOrDWm15bY

a) Louise makes a spinner.

The spinner can land on green or on red.
The probability that the spinner will land on green is 0.7 Louise

spins the spinner twice.

(i) Complete the probability tree diagram.
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(if) Work out the probability that the spinner lands on two different colours.


https://www.youtube.com/watch?v=kNOrDWm15bY

b) There are 4 banana smoothies and 3 apple smoothies in a box.

Jenny takes at random 1 smoothie from the box.
She writes down its flavour, and puts it back in the box.
Jenny then takes at random a second smoothie from the box.

(i) Complete the probability tree diagram.

banana
4
- banana apple
banana
apple
apple

(i)  Work out the probability that both smoothies are apple flavour.

c) There are ten pens in a box.
4 of the pens are red.
6 of the pens are black.

Josh takes at random a pen from the box.
He puts the pen into his bag.
He then takes at random another pen from the box.

Work out the probability that Josh takes one pen of each colour.



b)

(4)

For help with this topic go to:

* https://www.youtube.com/watch?v=Y X34Xh0Dra8
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A number is chosen at random from .
(i)  Find the probability that the number is a member of A N B.

50 people were asked if they speak French or German or Spanish. Of
these people,

31 speak French

2 speak French, German and Spanish

4 speak French and Spanish but not German

7 speak German and Spanish

8 do not speak any of the languages all

10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.
Work out the probability that they both only speak Spanish.



()
Scatter graphs

For help with this topic go to:
[ https://www.bbc.co.uk/bitesize/quides/zc7sh82/revision/5

b) Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby players.
He is asked to draw a scatter graph and a line of best fit for this information.
Here is his answer.

A
105
X
X
100 X, X
Weight (kg) x
95
il
90
%
X
85 >
140 160 170 180 190 200

Height (cm)

Sean has plotted the points accurately.

Write down two things that are wrong with his answer.

)
b) The scatter graph shows the maximum temperature and the number of hours of sunshine in fourteen
British towns on one day.
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One of the points is an outlier.

(1) Write down the coordinates of this point.

(i) For all the other points write down the type of correlation.

On the same day, in another British town, the maximum temperature was 16.4°C.

(iii) Estimate the number of hours of sunshine in this town on this day.

A weatherman says,
"Temperatures are higher on days when there is more sunshine.”
(iv) Does the scatter graph support what the weatherman says?

Give a reason for your answer.



7) Box plots and cumulative frequency graphs
For help with this topic go to:
» https://www.bbc.co.uk/bitesize/quides/zc7sb82/revision/6
» https://www.bbc.co.uk/bitesize/quides/zc7sb82/revision/7

a) Some students were asked how many times they each used their mobile phones last week.

The box plots give information about the male students’ answers and about the female students'
answers.

Male 1
students I }
Female 1 f
students } 1
0 20 40 60 80 100 120

Number of times used

Compare the two distributions represented by the box plots.

(3)

b) Presta recorded the number of lemons on each of 60 lemon trees.

The incomplete table and box plot give information about her results.

Number of lemons
Smallest number
Lower quartile 8
Median 11

Upper quartile

Greatest number 22
0 5 10 15 20 25

Number of lemons

Q) Use the information in the table to complete the box plot.

(i) Use the information in the box plot to complete the table.



(3)

c) The cumulative frequency graphs give information about the heights of two groups of children,
group A and group B.

A
100 =
Group A
y Group B
80 7
/
60
/
Frequency

40
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0 — — >
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Height (in em)

Compare the heights of the children in group A and the heights of the children in group B.

()



d) Lyndsey records the number of miles (m) she drives each day for 120 days.
Some information about the results is given in the table.

Distance (m miles) | Frequency
0<m<10 4
10<m< 20 18
20<m< 30 24
30<m< 40 40
40<m< 50 24
50 <m <60 10

Q) Complete the cumulative frequency table.

Distance (m miles) ('r:_':(;:le‘:;e
0<m<10
0<m<20
0<m<30
0<m<40
0<m<350
0<m<60

(1) (i) On the grid, draw a cumulative frequency graph.

A
120
100
80
Cumulative
frequency
60
40
20
0 -

0 10 20 30 40 50 60 70

Distance (m miles)
)

(iii) Work out an estimate for the number of days on which Lyndsey drives more than 36 miles.



)
8) Histograms
For help with this topic go to:

e https://www.bbc.co.uk/bitesize/quides/zc7sb82/revision/9

a) The table and the histogram show some information about the time, in minutes, taken by a group of
students to travel to college in one week.

Time (m minutes) Frequency
0<m<20 20
20<m <30 30
30<m<40
40<m <60
60 <m <100 48

Frequency
density
0 20 40 60 80 100
Time (mm minutes)
Q) Use the histogram to complete the table. (2)
(i) Use the table to complete the histogram. (2)

b) Jim went on a fishing holiday.
The histogram shows some information about the weights of the fish he caught.



A
0.1
0.08
0.06
Frequency
density
0.04
0.02
0 >
0 500 1000 1500 2000 2500 3000
Weight (w grams)
0] Use the histogram to complete the frequency table.
Weight (w grams) Frequency
0<w < 500 8
500 < w < 1000

1000 < w < 1250

1250 < w < 1500

1500 < w < 2500 (2)

(i) Use the histogram to find an estimate of the median.

()



