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EXAM PAPERS PRACTICE

Statistics Toolkit

Mark Schemes

Question 1

Every week an orangutan sanctuary measures the weight of each of its orangutans.
The weights, to the nearest kg, of ALL their 18 adult males are listed below:
52,57, 63,80,56, 66,101, 68,55, 96, 70, 62, 66, 64,99, 91, 55,92

(a) Using a convenience sample of size six, calculate the mean weight of the male orangutans
from the data set above.

[2]
(b)Starting from the third data value, take a systematic sample of size six and
re-calculate the mean weight of the male orangutans from the data set above.
[2]
(c) Compare your results from parts (a) and (b) and state, with a reason, which sampling
method is more reliable.
[2]

Every week an orangutan sanctuary measures the weight of each of its orangutans.
The weights, to the nearest kg, of ALL their 18 adult males are listed below:

52,57,63)80, 56,66) 101, 68,5596, 70,62) 66, 64,09) 91, 55,62)

(a) Using a convenience sample of size six, calculate the mean weight of the male orangutans
from the data set above.

(b)Starting from the third data value, take a systematic sample of size six and
re-calculate the mean weight of the male orangutans from the data set above.

[2]

(c) Compare your results from parts (a) and (b) and state, with a reason, which sampling
method is more reliable.

[2]
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mean = 12.8 kg (1 d.¢.)
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Every week an orangutan sanctuary measures the weight of each of its orangutans. c ) The sum °f the 18 we 3\"t s s V243
So the Teve mean is:
The weights, to the nearest kg, of ALL their 18 adult males are listed below:
129D U3\
52,57, 63, 80,56, 66,101, 68, 55, 96, 70, 62, 66, 64, 99, 91, 55,92 = i

- = T\, 8 3
18 G kj
(a) Using a convenience sample of size six, calculate the mean weight of the male orangutans
from the data set above.

Sl th 3 ) The Syitemnt:< sam?\z meon (‘l’L.S)
3 \ [2] s o lol closer to the trve mean hece
(b)Starting from the third data value, take a systematic sample of size six and 't\ﬂkf\ -t\"l conven;en ce 5‘*"“1"1 meon
re-calculate the mean weight of the male orangutans from the data set above. .
(62.3) is.
72.8 kg ( 34?.) 2 ; ;
Becovse o systemo.'tu_ Somﬂf\e s
(c) Compare your results from parts (a) and (b) and state, with a reason, which sampling
method is more reliable. Sc.nﬂ.ra“;’ mole r‘o.nclam t\nan o
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Question 2

A supermarket wants to gather data from its shoppers on how far they have travelled to

0\) (I) OPPO(tUn:tY sa‘ﬂfl."‘j
shop there, One lunchtime an employee is stationed at the door of the shop for half an
hour and instructed to ask every customer how far they have travelled.

(a) (i) State the sampling method the employee is using.

(ii) Give one advantage and one disadvantage of using this method. ( n )

This survey wil be Talck, easy,

3] sl \‘nex?znsive t. carry avl.
(b) State and briefly describe an alternative method of non-random sampling that the
employee could use to obtain the required data for a sample of 30 customers.

But i ‘\ﬁ un\'\\&elr To \Je
refresentmtévz of The 5\\0?'5

=ubtum§r) a5 o \-l\sc‘e, - ‘t

[2]

il a-n\-]' be surda};;nj ?eof\e.
who 5\;\-:? Jur:«\j lunchtime
on o metlcu\m( 3&7 0* t\v\a
week.
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A supermarket wants to gather data from its shoppers on how far they have travelled to
shop there. One lunchtime an employee is stationed at the door of the shop for half an
hour and instructed to ask every customer how far they have travelled.

@

State the sampling method the employee is using.

(ii) Give one advantage and one disadvantage of using this method.

[3]

(b) State and briefly describe an alternative method of non-random sampling that the
employee could use to obtain the required data for a sample of 30 customers.

[2]

Question 3

A pharmacy sells face masks in a variety of sizes. Their sales over a week are recorded
in the table below:

Kids Adults

Size | Small | Large s | M | L | XL

| Frequencyf| 29 | 4 8 [ 24 | 15 | 4

@
(i)

(i)

Write down the mode for this data.

Explain why, in this case, the mode from part (i) would not be particularly
helpful to the shop owner when reordering masks.

Given that the shop is open every day of the week, calculate the mean
number of masks sold per day.

[4]
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the s\w‘:’s opening houves ovar o week
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(D) The mede s o kids size, bot
the major;'txl o moasks sold
(5\ ool of 8%4) oce odoll sizes.

('\l:) Numbee sold Aur'\nj week
29+4 + 8+ 24 +15+ 4 = B84

g4 = 7 = 1 \L wmasks per c\o.7

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk

=

EXAM PAPERS PRACTICE

Question 4

The lengths (I cm) of nine otters, measured to the nearest centimetre by a wildlife
research team, are:

76 77 91 65 63 83 92 61 88

Calculate the standard deviation of the nine recorded lengths.

Tx = LAG6G Tx"= 54993 "

"
-0

(31

Question 5

Jeanette works for a conservation charity who rescue orphaned otters. Over many
years she records the weight (g) of each atter when it first arrives. The data is

illustrated in the following box and whisker diagram: A) (1) me A tom = IS 3

Q. (mmé'\o.n)—L r&: (fo&f Taar‘ti\g)

2 - =
90 100 | 110 120 130 140 (“) Q \ 103 9
) Weight of baby otters g

a, (lewgr nLuo«T.{\e

(a) Using the box plot above:

(i) Write down the median weight of the otters. (i ) Q. =120 9
)
(ii) Write down the lower quartile.
(iii) Find the interquartile range. = = = =
Q,-Q, = 120-103 = \1
[4]
Otters are then weighed weekly to track their growth. Summary data on the weights =
(g) of otters after one month is shown in the table below: I Q R ‘ —{ 3
Weight g
Smallest weight 125
Range 48
Median 152
Upper Quartile 164
Interquartile Range 33

(b) On the grid, draw a box plot for the information given above.

131
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Jeanette works for a conservation charity who rescue orphaned otters. Over many smallesT P
years she records the weight (g) of each otter when it first arrives. The datais )\/ 3
illustrated in the following box and whisker diagram:

‘b) lafjest wg'\j\,\t =129 + %43 = \’733

LA = 64 -33 = 13\4

120 130 140 T /‘\

U& TaR

90 100 110
Weight of baby otters g

(a) Using the box plot above:

(i) Write down the median weight of the otters.

(ii) Write down the lower quartile.

(iii) Find the interquartile range.
; I_ __|

Otters are then weighed weekly to track their growth. Summary data on the weights
(g) of otters after one month is shown in the table below:

Weight g
Smallest weight 125 20 \30 140 \S0 160 170 18 0
Range 48
Median 152 i
Upper Quartile 164 \r\’l\a\-\t af ott&"'s (3)
Interquartile Range 33
(b) On the grid, draw a box plot for the information given above.
131
Question 6
20+ 1\ ™
0.5 value

The heights, in metres, of a flock of 20 flamingos are recorded and shown below:

04 09 10 1.0 1.2 1.2 1.2 1.2 1.2 1.2
1.3 13 13 14 14 1.4 14 15 1.5 1.6

An outlier is an observation that falls either more than 1.5 X (interquartile range) above
the upper quartile or less than 1.5 X (interquartile range) below the lower quartile. 20 _ S —;> Q , +s 5.5

(a) (i) Find the values of Qy, Q; and Q3.

(ii) Find the interquartile range.

(iii) Identify any outliers. T e
- a‘z_ 7 :1.2.""\ Q',}‘ ~ —"\"m
(b) Using your answers to part (a), draw a box plot for the data.
) T IGR =1.4-1.2=20.2~ | TR = Q,-Q,
" (\n) 1.2 - 1.5 » 0.2 = Oq \ower Lounémfi
(3]

[P \5 x 0.2 =\.71 upper LnunAm{‘Y

O. Y m 15 an ouvlliear
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The heights, in metres, of a flock of 20 flamingos are recorded and shown below:

0.4 10

1.3 13 13

1.0
14

12
14

12
14

1.2
14

1.2
1.5

12 12

15

An outlier is an observation that falls either more than 1.5 X (interquartile range) above

b)

a) (i) Median is 25+ = 10.5

valoe

23
i

Q, =

the upper quartile or less than 1.5 X (interquartile range) below the lower quartile.

(a) (i) Find the values of Q,, Q; and Q5. '1._,[2 =9 "——> Q, s S,ST_l1 value
(i) Find the interquartile range. a .y
(iii) Identify any outliers. Lo i \5 =2 By 15 V5.5 valoe
(4] L+ e LY
a,= z :@ Qa 2. “@
(b) Using your answers to part (a), draw a box plot for the data.
X I i G) lTQR = 1.4-1.2:-0.2 = | 1R = Q,-Q,
| | | I | I LI
0.% 0.6 0.8 .0 1.2 (A 1.6 3]
i I.2- 1.5 x0.2=0.9 \ower beundac
\nQ.‘S"\t (=) () 5

Question 7

120 competitors enter an elimination race for charity. Runners set off from the same
start running as many laps of the course as possible. Their total distance is tracked and
the competitor who runs the furthest over a 6-hour period is the winner. The distances
runners achieved are recorded in the table below:

Distance d (miles) Frequency f °
25<d<30 8 g
30<d<35 10 8
352d<40 32 s0
40<d<45 54 ot
452d <50 10 4
50<d<55 6 120

(a) On the grid below, draw a cumulative frequency graph for the information in the
table.

120

Cumulative

frequency 100

80

60

40

20

025 30 35 40 45 50 55
Distance (miles)

3]

(b) Use your graph to find an estimate for the median and interquartile range.

&)

=% % 50, 2 =N

O (s on oillied

uppec boundacy

120

Cumulative

frequency 100

80

60

40

20

0
25 30 35 40 45

Distance (miles)

50 55
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120 competitors enter an elimination race for charity. Runners set off from the same
start running as many laps of the course as possible. Their total distance is tracked and
the competitor who runs the furthest over a 6-hour period is the winner. The distances
runners achieved are recorded in the table below:

25<d<30 8 o
305d<35 10 2
35d<a0 ) 18
40<d<45 54 5°q
45sd<50 10 '°“
50<d<55 6 Ly
120
2) On the grid below, draw a cumulative frequency graph for the information in the
4 q! -y grapl
table.
120
-
a 100 S252 - _
: ;
80
:
60 HHH s
40 t 3
HHH s H
HEHEHE t
20
1 :
; :

o 25 30 35 40 45 50 55
Distance (miles)

31

(b) Use your graph to find an estimate for the median and interquartile range.

31

Question 8

Police check the speed of vehicles travelling along a stretch of highway. The cumulative
frequency curve below summarises the data for the speeds, in kmph, of 80 vehicles:

Cumul
frequency

50

=1

40 60 80 100
Speed (kmph)

() Use the graph to find an estimate for the median speed.
21
The speed limit for this section of road is 80 kmph.
(b) Vehicles travelling above the speed limit are issued with a speeding ticket. Those
travelling more than 10% over the speed limit are pulled over. Use the graph to

estimate the percentage of vehicles that the police pull over.

Bl

b)

i

120

I lative

v
frequency 100 /

2 - 90
10=5 qo

80

40
120
~—= =30 a0
M

20 55 4

1T

0 1l
25 30 35 40 45 50 55
4.9 ' Distange (miles)
(Q.) 4l 431

@) (85)

meAin.n = "\'\ m]\es

TQR = 43.7-26.9 = L. 8 miles

4
Q) 80
70
Cumulative
frequency
60
50

Loyo w0

30

20

10

0 20 40 60 @3 80 100
Speed (kmph)

I meJiom = (b8 \(mf‘-\ I
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Police check the speed of vehicles travelling along a stretch of highway. The cumulative
frequency curve below summarises the data for the speeds, in kmph, of 80 vehicles:

Cumulative
frequency

80

70

60

50

40

30

20

20 4 80 100

0 60
Speed (kmph)

(a) Use the graph to find an estimate for the median speed.

The speed limit for this section of road is 80 kmph.

(b) Vehicles travelling above the speed limit are issued with a speeding ticket. Those
travelling more than 10% over the speed limit are pulled over. Use the graph to
estimate the percentage of vehicles that the police pull over.

Question 9

Bl

) 107 cvee 80 keph = 88 keph

Cumulative
frequency

Estimata for [number of
f&n?\t above 88 kumph \,

80

The following cumulative frequency curve shows the number of hours, h, students took to

complete their online driving course. The data is taken from 80 students, randomly selected

from a large sample over a 12 month period.

Pl%’
i

(a) Find the median number of hours spent completing the online driving course.

Cumulative frequency

3
o

80

70
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50

40

30

20

10

CammEee

2 a2 6 8

Time to co}nplete course (hours)

10

a)

80

a4
70

60

50

40

30

20

60 @8
Speed (kmph)

0 20 40 80 88

- 74 = 6

<5+ V00 = TE

MQA;&I‘\ = 3._’ \naurs

[2]

(b) Find the number of students whose online course time was within 1 hour of the median.

[2]
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The following cumulative frequency curve shows the number of hours, h, students took to

complete their online driving course. The data is taken from 80 students, randomly selected

from a large sample over a 12 month period.

80

~
=}

e
=

N
=

50

Cumulative frequency

30 f

20
\7

10

I

i

(a) Find the median number of hours spent completing the online driving course.

227 4476 g 10

Time to complete course (hours)

MEJian = 3.7 lLoves

b) Gl-17= 44

L{.L‘ S‘t\JAEr\tS

[2]

(b)Find the number of students whose online course time was within 1 hour of the median.

T == 2.1

3.7+ 1

4.7

[2]

The following cumulative frequency curve shows the number of hours, h, students took to
complete their online driving course. The data is taken from 80 students, randomly selected C) L= 2.9
from a large sample over a 12 month period.

80

70

sox% = (O 60

50

Cumulative frequency

30 f

20

<\
"
»
)

10

2 ,4%4.6 6 8 10

Time to complete course (hours)

(c) Calculate the interquartile range.

Y.6-72.9

TQR

[2]

n

I

URa = 4.6

K IaR = va- LA

\. 7 Wours
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The following cumulative frequency curve shows the number of hours, A, students took to (d)Find the value of p and the value of q.
complete their online driving course. The data is taken from 80 students, randomly selected
from a large sample over a 12 month period.

fee quency for

80 oy I I jEE5as! :‘—}3—5]=’.’:q
. 4 7

<h L t
o aj 70 B

60

Cumulative frequency

F= 39 cL= 2Lb

e

ffﬂq-uen(.)’ 'F:lf
Oo<h LY

Q+39+26+6 =80 v

20

I | 1 |
/ i HEHH e
0 2 6 5 8 10

Time to complete course (hours)

The same information is represented by the following table.

[ Hourssh [ 0<h<2 | 2<h<4 | 4<h<7 | 7<h<10 |
I Frequency } 9 | p | q | 6 ‘

The following cumulative frequency curve shows the number of hours, h, students took to
complete their online driving course. The data is taken from 80 students, randomly selected =

g gooure Th v &) 107 .f 808
from a large sample over a 12 month period.

80 : T e 40-9 = 7L
ot ; : . T

4

60

50

Cumulative frequency

40

30

20

10

e

0 2 4 6

.4 8 10

Time to complete course (hours)

90 7 oce below this, ond
10, ace above it
It is known that 10% of students take longer than d hours to complete the online driving course.

(e) Find the value of d.

[3]
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The following cumulative frequency curve shows the number of hours, A, students took to
complete their online driving course. The data is taken from 80 students, randomly selected F ) 1+ 00 O 3 2\ = 1050
from a large sample over a 12 month period.

Cumulative frequency

-

S50 2! ovl of 80
teok less thon
3 Lours

80

70

60

50

/ AfFrox}mo.tqu 1050 students
| i) 'took \QSS t‘no.n 3 \'\O\J\"S.

40 -

30

20

10

2 4 6 8 10

Time to complete course (hours)

It is known that over a 12 month period, 4000 students in total sat the online driving course.

(f) Estimate the number of students over a 12 month period who took less than 3 hours to

complete the course.

[3]
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