Heinemann Solutionbank: Statistics 1

Solutionbank S1

Pagel of 1

Edexcel AS and A Level Modular Mathematics

Representation of data
Exercise A, Question 1

Question:

A group of thirty college students was asked how many DVDs they had in their collection. The results are as follows.

12 25 34 17 12 18 29 34
15 9 25 23 29 22 20 32
19 12 26 27 27 32 35 42

Draw a stem and leaf diagram to represent these data.
a Find the median.
b Find the lower quartile.

¢ Find the upper quatrtil

Solution:
Unordered

key 1|2 means :
016 9
112 7 2 8 55 5 9 2
2!5 95 3 9 2 06 7 7 6 5
314 4 2 2 5
415 2
Ordered

key 1|2 means :
016 9
112 2 2 555 7 89
2/0 2 3 555 6 6 7 7 99
312 2 4 4 5
412 5

(a)? = 15 therefore 158 term = 25

(b) % = 7.5therefore 8 term = 15

3(30) _

() =~ = 22.5therefore 2% term = 29
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Representation of data
Exercise A, Question 2

Question:

The following stem and leaf diagram shows some information about the marks gained by a group of students in a
statistics test.

sten | leaf Key: 2|3 means 23 mal
0 8 9 (2)
1 2 5 5 9 (4)
2 3 6 6 6 7 (5)
3|4 4 5 7 7 7 7T 7 9 (9)
4 5 8 8 9 (4)

a Work out how many students there were in the group.
b Write down the highest mark.

¢ Write down the lowest mark.

d Write down how many students got 26 marks.

e Write down the modal mark.

f Find the median mark.

g Find the lower quatrtile.

h Find the upper quartil

Solution:
(a) 24 (b) 49 (c) 8 (d) 3 (e) 37

() 2—24 = 12therefore 128 term = 34

(0) % = 6 therefore 68 term= 19;23

=21

(h) @ = 18 therefore 188Bterm = 37
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Representation of data
Exercise A, Question 3

Question:

3 The number of laptops sold by a store was recorded each month for a period of 26 months. The results are s
stem and leaf diagram.

sten | leaf Key: 1|8 means 18 laptc
1 8 (1)
2 3 6 7 9 9 (5)
3 2 6 6 6 7 8 8 (7)
4 4 5 5 5 7 7 7 7 9 (9)
5|2 7 7 9 (4)

a Find the median.

b Find the lower quartile.

¢ Find the upper quatrtile.

d Work out the interquartile range.

e Write down the modal number of laptops s
Solution:

38+44

(a)% = 13 therefore 138 term= =41

(b) ? =6.5=7" term=32

3(26) _

(0) =5~ =19.5= 20°t term=47

(d) IQR=47-32=15
(e) 47
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Exercise A, Question 4

Question:

A class of 16 boys and 13 girls did a Physics test. The test was marked out of 60. Their marks are shown below.

Boys Girls
45 54 32 60 26 54 47 32
28 34 54 56 34 34 45 46
32 29 47 48 39 52 24 28
44 45 56 57 33

a Draw a back-to-back stem and leaf diagram to represent these data.

b Comment on your resul

Solution:
(a) Unordered
Girls Key 2|¢
Boys means 2
9 8(2(6 4 8
2 4 2132 4 4 9 3
5 4 8 7 5(4|7 5 6
7 6 6 4 4|54 2
0|6
Ordered
Girls Key 2|¢
Boys means 2
9 8|24 6 8
4 2 2|32 3 4 4 9
8 7 5 5 4(4|5 6 7
7 6 6 4 4|52 4
0|6

(b) Girls gain lower marks than bc
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Exercise A, Question 5

Question:
The following stem and leaf diagram shows the weekend earnings of a group of college students.
Maley |Female Key: 5|1|0 mean£15 for
8 |0]|6 males and £10 for females
7 6 5 110 5 5 5 8 8
9 9 9 86 6 |2|55 88 9
8 8 55 5 |3|5 5
8 5 |4]|0

a Write down the number of male students and the number of female students.
b Write down the largest amount of money earned by the males.

¢ Comment on whether males or females earned the most in g

Solution:

(a) 17 males and 15 females

(b) £48

(c) Males earned the most in gene
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Exercise B, Question 1

Question:
Some data are collected. The lower quartile is 46 and the upper quartile is 68.

An outlier is an observation that falls either 1.5 x (interquartile range) above the upper quartile or 1.5 x (interquartile
range) below the lower quartile.

Work out whether the following are outliers using this rule.
a’
b 88

c 10t

Solution:

IQR = 68-46 =22

46 - 1% x 22 =13

68 + 1% x 22 = 101

(a) 7 is an outlier (b) 88 is not an outlier (c) 105 is an ot
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Exercise B, Question 2

Question:

Male and female turtles were weighed in grams. For males, the lower quartile was 400 g and the upper quartile was 580
g. For females, the lower quartile was 260 g and the upper quartile was 340 g.

An outlier is an observation that falls either 1 x (interquartile range) above the upper quartile or 1 x (interquartile range)
below the lower quartile.

a Which of these male turtle weights would be outliers?
400 g 260 g 550 g 640 g

b Which of these female turtle weights would be outliers?
1709 30049 3409 4409

¢ What is the largest size a male turtle can be without being an ¢
Solution:

a) no outliers

b) 170 g and 440 g are outliers

c) 760 ¢
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Exercise C, Question 1

Question:

A group of students did a test. The summary data is shown in the table below.

L owest value Lower quartile | Median | Upper quartile Highest value
5 21 28 36 58

Given that there were no outliers draw a box plot to illustrate thes:

Solution:

10 15 20 25 30 35 40 45 50 55 80 g% YO O YS 80

75 [ S Py Wy
n
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Representation of data
Exercise C, Question 2

Question:

Here is a box plot of marks in an examination.

10 20 30 40 50 60 70 80
Mark

a Write down the upper and lower quatrtiles.
b Write down the median.
¢ Work out the interquartile range.

d Work out the rang

Solution:
(a) 47 and 32 (b) 38 (¢) IQR =~ 32 =15 (d) Range = 7— 12 = 6¢

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics
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Question:

A group of students took a statistics test. The Cirla
summary data for the percentage mark gained by " -

and by girls is shown in the box plots opposite. i—

Boys

|_

I T T T
0 26 40 60
Percentage
a Write down the percentage mark which 75% of the girls scored more than.

b State the name given to this value.

¢ Compare and contrast the results of the boys and the

Solution:
(a) 45

(b) Lower quartile

Pagel of 1
_|
_|
E*ll{]I l{.}{}

(c) Boys have a lower median and bigger IQR/range (or girls have a higher median and lower IQR/range)

The person with the highest mark was a boy. The person with the lowest mark we
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Representation of data
Exercise D, Question 2

Question:

Male and female turtles were weighed in gre Fdrti
Their weights are summarised in the box plo "<&

opposite. l_ _| v
Males
el

T T T T T T 1
0 100 200 300 400 500 600 700
Weights (g)

a Compare and contrast the weights of the male and female turtles.

b A turtle was found to be 330 grams in weight. State whether it is likely to be a male or a female. Give a reasc
answer.

¢ Write down the size of the largest female tu

Solution:
(a) Male turtles have a higher median weight (or Females have a lower).
Males have a bigger range (or IQR) (females have a lower range IQR).

(b) It is more likely to be a female. Hardly any male turtles would weigh this little, but more than a quarter of female
turtles would weigh more than this.

(c) 500 ¢
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Exercise E, Question 1

Question:

Pagel of 1

The heights of a year group of children were measured. The data are summarised in the group frequency table.

Height (cm) Frequency Classwidth Frequency density
135-144 40 10
145-149 40 5
150-154 75
155-159 65
160-174 60

a Copy and complete the table.

b Draw a histogram for these d:

Solution:

ab,5,15;4,68,15,13,4

b
16

14 -

12 -

10 -

Freq density
oo

0

129.5 134.5 1395 1445 1495 154.5 159.5 164.5 1695 1745 1795
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Representation of data
Exercise E, Question 2

Question:

Some students take part in an obstacle race. The time it took each student to complete the race was noted. The results are
shown in the histogram.

16 - I ] i
14 - Y Y 5

124

—
=

Frequency density
o

0
40 50 60 70 BO 90 100 110 120

Time (seconds)
a Give a reason to justify the use of a histogram to represent these data.
The number of students who took between 60 and 70 seconds is 90.
b Find the number of students who took between 40 and 60 seconds.
¢ Find the number of students who took 80 seconds or less.

d Calculate the total number of students who took part in the

Solution:

aTime is continuous data

b Area of 60 — 70 seconds bar is 10 x 6 = 60 units squared
1 unit squared = 90/60 = 1.5 students

Area of 40— 60 seconds bar is 20 x 5 = 100 units sqt
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Number of students = 100 x 1.£150

c Area for 80 seconds or less =20 x 5+ 10 x 6 + 10 x 8.6 = 246 units squared.
Number of students = 246 x 1.£369

d Total Area =246 +5 x 14 + 5 x 12 + 30 x 3 = 466 units squared.

Number of employees = 466 x 1.t699
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Representation of data
Exercise E, Question 3

Question:

The time taken for each employee in a company to travel to work was recorded. The results are shown in the histogram.

184

161

T4

Frequency density

15 20 25 40
Time (minutes)

The number of employees who took less than 10 minutes to travel to work is 48.

a Find how many employees took less than 15 minutes to travel to work.

b Estimate how many employees took between 20 and 30 minutes to travel to work.

¢ Estimate how many employees took more than 30 minutes to travel tc

Solution:
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a Area less than 10 minutes is 10 x 4 = 40 units squared

1 unit squared = 48 + 40 = 1.2 students

Area less than 15 minutes is 40 + 5 x 11 = 95 units squared

Number of employees = 95 x 1.2114

b Area of 20 — 30 minutes bars is 5 x 13 + 5 x 2 = 75 units squared
Number of employees = 75 x 1.290

¢ Area for more than 30 minutes seconds bars is 10 x 2 = 20 units squared
Number of employees = 20 x 1.224
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Representation of data
Exercise E, Question 4

Question:

A Fun Day committee at a local sports centre organised a throwing the cricket ball competition. The distance thrown by
every competitor was recorded. The data were collected and are shown in the histogram. The number of comg
threw less than 10 m was 40.

12,. .....

Frequency densi

Distance (metres)

a Why is a histogram a suitable diagram to represent these data?
b How many people entered the competition?

¢ Estimate how many people threw between 30 and 40 metres.

d How many people threw between 45 and 65 metres?

e Estimate how many people threw less than 25 m

Solution:

a Distance is continuous data.

b Area for less than 10m is 10 x 2 = 20 units squared
1 unit squared = 40 + 20 = 2 people

Total Area10x2+10x2+15x5+10%x10+15x6+5 x 1 =310 units s
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Number of people = 310 x 2620

cAreafor30 -40mis5 x5+ 5 x 10 = 75 units squared.
Number of people = 75 x 2150

d Areafor 45 -65mis 15 x 6 + 5 x 1 = 95 units squared.

Number of people =95 x 2190

e Area for less than 25 mis 10 x 2 + 10 x 2 + 5 x 5 = 65 units squared.

Number of people = 65 x 2130
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Representation of data
Exercise E, Question 5

Question:

A farmer weighed a random sample of pigs. The weights were summarised in a grouped frequency table and represented
by a histogram.

Frequency densi

20 22 24 26 28 30 32 34 36
Weight (kg)

One of the classes in the grouped frequency distribution was 28-32 and its associated frequency was 32. On the
histogram the height of the rectangle representing that class was 2 cm and the width was 2 cm.

a Give a reason to justify the use of a histogram to represent these data.
b Write down the underlying feature associated with each of the bars in a histogram.
¢ Show that on this histogram each pig was represented by 0.£25 cm

d How many pigs did the farmer weigh altoget!
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€ Estimate the number of pigs that weighed between 25 and

Solution:

a Weight is continuous data.

b The area of the bar is proportional to the frequency.

¢ Area for 28 — 32 kg is 2 x 2 = 4 units squared

Area for 1 pig is 4 + 32 =0.125

d Total areaincris 2x2+1x4+1x8+2x2+1x1= 21 units squared.
Number of pigs = 21 + 0.125168

eAreafor25-29mis%% x4+ 1 x 8+ % x 2 =11 units squared.

Number of pigs = 11 + 0.12588
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Exercise F, Question 1

Question:

In a survey of the earnings of some sixth form students who did Saturday jobs the median wage was £36.50. The 75th
percentile was £45.75 and the interquartile range was £30.50.

Use the quartiles to describe the skewness of the distrik

Solution:

1.Q,=45.75-30.5=15.25
Q;-Q,=45.75-36.5=9.25

Q,-Q =36.5-1525=21.25

Q, — Q; > Q; — Q, therefore it is negatively skewed
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Representation of data
Exercise F, Question 2

Question:

A group of estate agents recorded the time spent on the first meeting with a random sample of 120 of their clients. The
times, to the nearest minute, are summarised in the table.

Time Number of clients
10-15 2

15-20 5

20-25 17

25-30 38

30-35 29

35-45 25

45-80 4

Total 120

a Calculate estimates of the mean and variance of the times.

b By interpolation obtain estimates of the median and quartiles of the times spent with customers.

i an-median
One measure of skewness is found ugﬁ%ei)
stafidard deviation

c Evaluate this measure and describe the skewness of these data.

The estate agents are undecided whether to use the median and quartiles, or the mean and standard deviation to
summarise these data.

d State, giving a reason, which you would recommend them t

Solution:

(a) Mean=

2fx _ 12.5x2+17.5x5+22.5x 17+27.5x 38+ 32.5x 29+ 40x 25+ 62.5x 4
n 120

=31.104166= 31.1 minutes
P 2 _12.8x2+17.8x5+22.8 x17+27.8 x38+32.8 x 20+ 40° x 25+ 62.58 x4 _

vt A 120
= 1045.36- 967.31= 78.05

Variance= 31.7

Standard deviatior /78.05=8.835

(b) Median is thé‘é—o =60 thvalue €@, is in class 25 - 30

Q-25 _ 60-24
30-25 62-24
Q, =29.7 minutes
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Q: 1720 = 30" value so Qis in class 25 - 30

Q-25 _30-24
30-25 62-24
Q, =25.8 minutes

Qg: 3x % = 90" value soQ, is in class 30-35

Q3-30 _ 90-62
35-30 91-62
Qg =34.8 minutes

3(31.10- 29.74)

(c) Skew= 5835

=0.46

Positive skew.
(d) Median and quartiles because of the s
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Exercise F, Question 3

Question:

The following stem and leaf diagram summarises the wing length, to the nearest mm, of a random sample of 67 owl
moths.

\Wing lengtt Key:5|/0 means £
4 4 (12)
(10)

(10)

(7)

(6)

(4)

(8)

(3)

(4)

(3)

NONNEFEOER
Woowo -
WOWwNN

Ooh~hooN
A~ OO W
A~ O W
A OW

N
w
w
D

OO ~N~NO OO0l
N

O~NRURUOIOUIO
NP ORNR O PR OO
ORORONORFR OO

a Write down the mode of these data.

b Find the median and quartiles of these data.

¢ On graph paper, construct a box plot to represent these data.
d Comment on the skewness of the distribution.

e Calculate the mean and standard deviation of these data.

f Use a further method to show that these data are skewed.

g State, giving a reason, whichb or e you would recommend using to summarise the data in the

Solution:
(a) 64

(b)Qy = % = 33.5therefore 3% term = 65

Q= % =16.75= 17" term= 56

Q3=16.75x3 =50.25 = S4term = 81

(©)
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=

40 45 S0 55 &l g5 JO V5 BO BS 90 895 1

(d) Positive skew
(e) mean 68.72 sd 13.73

HQ,-Q =65-56=9andQ-Q,=81-65=16

Q, - Q, < Q; - Q= Positive skew

3(Q3-Q) _ 3(81-56)
Q 65

=1.15= Positive skew

(9) (b) because of the ske
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Exercise F, Question 4

Question:

A TV company wishes to appeal to a wider range of viewers. They decide to purchase a programme from another
channel. They have the option of buying one of two programmes. The company collects information from a sample of
viewers for each programme. The results are summarised in the table. State which programme the company should buy
to increase the range of their viewers. Give a reason for your answer.

Mean age|Standard deviation of age

Programme 1 50 5
Programme 2 50 10
Solution:

Program 2 because it has a bigger standard deviation and hence bigger range in the age groups
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Representation of data
Exercise G, Question 1

Question:

Jason and Perdita decided to go for a touring holiday on the continent for the whole of July. They recorded the
kilometres they travelled each day. The data are summarised in the stem and leaf diagram below.

—n

sten
1t
1€
17
18
19
2C
21
22

Key: 15|5 means 155 kilomet

[oo RN 2 B N{e)

CDI—\-bN-boo-bmg
N ~N WA 010
© U101
a1
()]

aFind Q, Q,, and Q
Qutliers are values that lie outsidg Q1.5(Q - Q) and Q + 1.5(Q, - Q).

b Find any outliers.
¢ Draw a box plot of these data.

d Comment on the skewness of the distribu

Solution:

(a)Qy = % = 16therefore 16.8 term = 185

Q1= 31 7% = 8" term=178

QS:@

= 23% — 24" term= 196
(b) Q - 1.5(Q - Q) =178 - 1.5(196 - 178) = 151
Qg+ 1.5(Q - Q) = 196 + 1.5(196 — 178) = 223 Outliers are 226.

()
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130 133 180 183 170 173 180 133 180 195 200 205 210 215 220 225 230

(d) Positive ske
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Representation of data
Exercise G, Question 2

Question:

Sophie and Jack do a survey every day for three weeks. Sophie counts the number of pedal cycles using Market Street.
Jack counts the number of pedal cycles using Strand Road. The data they collected are summarised in the back-to-back
stem and leaf diagram.

Sophi¢ [Sten| Jacl Key: 5|0/6 means Sopt
9975|0166 counts 5 cycles and Jack
76533222111 |115 counts 6 cycles
53322 2(12223772829
213234778
4 |2

a Write down the modal number of pedal cycles using Strand Road.

The quartiles for these data are summarised in the table below.

Sophie|Jack
Lower quartile] X 21
Median 13 Y
Upper quartile| Z 33

b Find the values foX, Y andZ.

¢ Write down the road you think has the most pedal cycles travelling along it overall. Give a reason for you

Solution:
(a) 22

(b)x:%l=5%:>6‘h item = 11

Z=¥=15%:16th item = 22

% =10.5therefore 1% item = 27

Y=

(c) Strand road has the highest mec
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Representation of data
Exercise G, Question 3

Question:
Shop A and Shop B both sell mobile phones.
They recorded how many they sold each day over a long period of time. The data they collected are represented in the

box plots.

shop A

Ml
HIH

10 30 50 70 o0 110
Mumber of sales

a Shop B says that for 50% of the days they sold 60 or more phones a day. State whether or not this is a true statement.
Give a reason for your answer.

b Shop A says that for 75% of the days they sold 40 or more phones a day. State whether or not this is a true statement.
Give a reason for your answer.

¢ Compare and contrast the two box plots.

d Write down the shop you think had the most consistent sales per day. Explain the reason for yo

Solution:
(a) This is a true statement. The median is 60 phones a day so for half the days they sold 60 or more.
(b) True. The lower quatrtile is 40.

(c) Shop A has a lower median and a bigger IQR/range. Overall shop A sells less phones but the daily quantity sold is
more variable. Shop A had both the highest and the lowest number of phones sold in a day.

(d) Shop B as the interquartile range sme
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Exercise G, Question 4

Question:

4 Fell runners from the Esk Club and the Irt Club were keen to see which club had the fastest runners overall. They
decided that all the members from both clubs would take part in a fell run. The time each runner took to comple
was recorded.

The results are summarised in the box plot.

e

25 30 35 40 45 50 55 60 65 70 75 80
Time in minutes

a Write down the time by which 50% of the Esk Club runners had completed the run.
b Write down the time by which 75% of the Irt Club runners had completed the run.
¢ Explain what is meant by the cross (x) on the Esk Club box plot.

d Compare and contrast these two box plots.

e Comment on the skewness of the two box plots.

f What conclusions can you draw from this information about which club has the fastest |

Solution:

(a) 45 minutes

(b) 60 minutes

(c) This is an outlier that does not fit the pattern.

(d) The Irt club had the highest median so overall they had the slowest runners.
The IQR ranges were about the same.

(e) Esk club times are positively skewed. Irt club times are symmetric.

(f) Esk had the fastest runners because they had the lowel
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Exercise G, Question 5

Question:
The histogram shows the time taken by a group of 58 girls to run a measured distance.
a Work out the number of girls who took longer than 56 seconds.

b Estimate the number of girls who took between 52 and 55 seconds.

ST

159
L

L"'._.n.'-
o
I

(5

g
n

Frequency density

[+
L

ot
wn
1
|
|

0.5

0
50 52 54 56 58 a0 62 4
Time (seconds)

Solution:
(a) Area = frequency
2k(1 + 1.5+ 5.5+ 4.5) + 4k(1) = 58

29k =58 sok =
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Number of girls who took longer than 56 seconds = 2 {(4.5 x 2) + (1 x 4)} = 2
(b) Number of girls between 52 and 55 seconds = 2{(1.5x 2) + (1 x 5.5)} =1
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Representation of data
Exercise G, Question 6

Question:

The table gives the distances travelled to school, in km, of the population of children in a particular region of the United
Kingdom.

Distance, km| 0-1| 1-2| 2—-3|3-5|5-10] 10 and ovey
Number 2565 1784| 1170]756| 630 135

A histogram of this data was drawn with distance along the horizontal axis. A bar of horizontal width 1.5 cm and height
5.7 cm represented the 0—1 km group.

Find the widths and heights, in cm to one decimal place, of the bars representing the following groups:
a2-3,

b 5-10.

Solution:

1.5 x 5.7 x k= 2565, so k = 300

1170
2565

a width =1.5 cm height x5.7=2.6 cm

b width=5x1.5=7.5 cm height —-2 _ = 0.28 cm
300x7.5
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Representation of data
Exercise G, Question 7

Question:
The labelling on bags of garden compost indicates that the bags weigh 20 kg.

The weights of a random sample of 50 bags are summarised in the table opposite.

Weight in kg|Frequency

14.6-14.8 1
14.8-18.0 0
18.0-18.5 5
18.5-20.0 6

20.0-20.2 22
20.2-20.4 15
20.4-21.0 1

a On graph paper, draw a histogram of these data.

b Estimate the mean and standard deviation of the weight of a bag of compost.
[You may usefy = 988.85xfy? = 19 602.84]

¢ Using linear interpolation, estimate the median.

One coefficient of skewness is given by

3(mean- median)
standard deviation

d Evaluate this coefficient for the above data.

e Comment on the skewness of the distribution of the weights of bags of cc

Solution:
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45

-
=

]
n

]
=

Frequency density

]
4]

14 15 16 17 18 19 20 27
Weight

988.85 _ 19.777
50

(b) Mean= % =

2
sd= ,/% —u? = \/%02'84— 19.777 = J0.927 = /0.927 = 0.963

(c) median= 20+ ;—g x0.2=20.118181818& 20.118

3(19.777-20.118) _ _ _
(d) =555 = ~1.0623=-1.06

(e) The distribution of the weights of bags of compost is negatively sk
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Representation of data
Exercise G, Question 8

Question:

The number of bags of potato crisps sold per day in a bar was recorded over a two-week period. The results are shown
below.

20 15 10 30 33 40 5 11 13 20 25 42 31 17

a Calculate the mean of these data.
b Draw a stem and leaf diagram to represent these data.
¢ Find the median and the quartiles of these data.

An outlier is an observation that falls either 1.5 x (interquartile range) above the upper quartile or 1.5 x (interquartile
range) below the lower quartile.

d Determine whether or not any items of data are outliers.
e On graph paper draw a box plot to represent these data. Show your scale clearly.

f Comment on the skewness of the distribution of bags of crisps sold per day. Justify youl

Solution:

(a) 22.285714 bags

(b)
Number of bac

key 1|1 = 11
bag:

w o1

AWN
OO O
NF,O -

(c) Median= % = 7.5therefore & item = 20

Q=2=35= 4" item=13

Qs= # =105= 14" item=31

(d) IQR=31-13=1850 1.5 x IQR = 27
13-27=-14
31+ 27 =58

There are no outlie
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(€)

(f) Positive skew. Q- Q, < Q; - Q,
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