R Box plots

ROBINSON Worked solutions

This topic online

n The table gives information about the times, in minutes, that 51 patients waited at a clinic.
Shortest time 15
Lower quartile | 22
Median 38
Upper quartile | 46

Longest time 63

Tom draws a box plot for this information. On his box plot:

e the left whisker ends at 12

e the line inside the box is drawn at 34

Write down two things that are wrong with Tom's box plot.

Tom's box plot

— —

0 10 20 30 40 50 60 70

Time (minutes) (2 marks)

The whisker must end at the shortest time, \S minvtes, but Tom

drew ct at 12
The Line tnscde €he box shows the median, 38 minvtes, but Tom

drew i€ ot 34
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n The box plot shows the journey times, in minutes, of 15 deliveries made by a courier.
a. Write down the median journey time.
b. Work out the interquartile range of the journey times.

c. Work out the range of the journey times.

— —

0 5 10 15 20 25 30 35 40

Journey time (minutes) G marks)
The Lene caside €he box ¢s at 19, so the median is 19 menvtes
Laterguarkile range = vpper quartile - Lower guartile = 2¢ - 14
= \2 menvtes

ﬂo.nse. = Lonszst - shortest = 34 - % = 24 menutes
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n Here are the scores of 15 pupils in a spelling test, shown in a stem and leaf diagram.

Stem Leaf
2 358
3 1447
4 0256
5 138
6 0

Key: 2 | 3 means a score of 23

a. Write down the five values needed to draw a box plot: the minimum, lower quartile, median,
upper quartile and maximum.

b. Draw a box plot for these scores on a scale from 20 to 60. (3 marks)

o) Counk the values: \s

40

medion = 2th value
LA = uth value = 3|
US = 12&h value = SI

min = 23, max = 60

23, 31, 4O, 51, €O

b) 60.: From 3\ £o S, Line ot 4O
whiskers £o 23 and ¢O
n Here are the numbers of emails Priya received on each of 11 days, written in order.
35689 11 13 14 16 18 21
a. Find the median.

b. Find the lower quartile and the upper quartile.

c. Work out the interquartile range. (3 marks)

There are I\ Values, so the median is the ¢th value: 1\
Exclude the overall median, then Fend the median of each rema.ining haly. The

lower Feve values have middle value ¢ the vpper five have meddle value \é These

are the Lower and upper g varteles

The Lower guartile ts the 3rd value: €. The vpper iuo.rki(.z is
the 1€k value: 16

In'l:e.rluo.r'(:a.(.e. ronge = 16 -¢ =10
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a A box plot shows the times, in minutes, that 120 pupils took to complete a puzzle. The five values on

the box plot are:

Minimum 12
Lower quartile | 18
Median 25
Upper quartile | 34
Maximum 50

a. Work out the range and the interquartile range.

b. What percentage of the pupils took between 18 and 34 minutes?

c. Estimate how many pupils took more than 34 minutes.

o)

ro.nae, = 5S0-12

IR = 34 =18
b) LG to US s the box

= 3%
=16

¢) Above UA s the top quarker

u The stem and leaf diagram shows the marks of 15 students in a spelling test.

30

[

so’

| =
— X120

o
30 pupils
Stem Leaves
1 258
2 03479
3 14638
4 025

Key: 2 | 3 means 23 marks

Work out the five values needed to draw a box plot for this data: the lowest mark, the lower quartile,

the median, the upper quartile and the highest mark.

(4 marks)

(3 marks)

The ordered data ts12,15,19%, 20, 23, 24, 27, 29, 3|, 34, 3¢, 39,

4O, 42, 45

With IS values the median s the 3th value: 2.9

The Lower 1uo.rta(.e. is the “4th value: 20. The vpper 1uou"(:i.(.e. ¢s

the 12th value: 3%

Lowest = 12, haﬁkzsk =4S
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The cumulative frequency graph for 40 journey times, in minutes, shows that the shortest journey
took 5 minutes, the 10th journey took 12 minutes, the 20th took 18 minutes, the 30th took 25
minutes and the longest took 41 minutes.

a. Write down the minimum, lower quartile, median, upper quartile and maximum.
b. Draw a box plot for the journey times.

c. Estimate how many journeys took between 12 and 25 minutes. (5 marks)
o) n =40, s0 guartiles at 10th, 20th, 30tk
min §, LG 12, median 1D, US 25, max YI
b) Box Fromiz to 25, Line k12

whiskers £o 5 and I
) LA to UA holds ko.LJ. the J'oun\e.:}s

! xyo = 20
y R

20 Joume.ys

u Two Year 11 classes sat the same test. The box plots for their marks have these five values.

Minimum | Lower quartile | Median | Upper quartile | Maximum

Class A | 20 38 50 62 90

Class B | 31 45 54 60 78

Compare the marks of the two classes. Use the medians and the interquartile ranges, and refer to
the context. (4 marks)

TOQRogA = ¢2-38 =24
TORos B = co-us=1s
Compare the average

med.ian 6 (5"-}) s kiske.r than median A (SO)

Compa.re the spread
6 has the smaller TOWR so cts morks ore more conscstent

® kaakzr med.ion, B more consistent
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Two shops sell second-hand bikes. The tables summarise the prices, in pounds, of the bikes sold last
month.

Shop A

Minimum 60

Lower quartile | 95

Median 130

Upper quartile | 180

Maximum 250

Shop B: median £150, interquartile range £45.
a. Work out the interquartile range of the prices at Shop A.
b. Compare the prices of bikes at the two shops. Give two comparisons.
¢. Which shop has the more consistent prices? Give a reason. (4 marks)
Intzrlua.rt:.(.e. ranqe for Shop A = \80-9s = fas
Compmrins averages: Shoyp B's median °of Eisois hnahe.r thon Shoyp Als E\SO, s0 on
average bikes at Shoyp B cost more
Compo.r:.aa spread. Shop A's TOR of Eas s Corqer than Shop B'c E'-}S, s0 Shop A's

preces are more spread out
Skop 6 is more conscstent becavse its u\tzriumrtatz ro.nae. (S

smaller

60 students sat a mock exam. The lowest mark was 8 and the highest was 59. The lower quartile was
21, the median was 34 and the upper quartile was 47.

a. Draw a box plot for the marks on a scale from 0 to 60.
b. Estimate the number of students who scored more than 21.

c. Estimate the number of students who scored between 34 and 47. (4 marks)

m) 60& 2\ to 47, Line ot 34

whiskers €to 8 and 59
b) Above L& s 75% of the studeats

O.T1S X 60 = 4§

4S students
¢) Median to US o 25%

€O =% =\

IS students

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 6 of 12



m A box plot summarises the times, in minutes, taken by 120 runners to finish a 10 km race.

On the box plot: the whiskers are at 22 and 58, the box goes from 28 to 41, and the median line is at
33.

a. Work out the interquartile range of the times.
b. Estimate how many of the 120 runners took longer than 41 minutes.

c. Explain why your answer to part (b) is an estimate.

— |

0 10 20 30 40 50 60

Time (minutes) (4 marks)

In'l:e.rtuo.rkiu. range = 4\ - 28 =13 meavtes
4l minutes is the vpper g vartile, so about 25/ of ruaners took (.onae.ri 25/ of 120 =
30 runners
The box plot does not show tndividual £imes, so we can onlY assume o "umrtu of the

dato Lies above the vpper lumrtn(.e.
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m The table gives information about the times, in minutes, that the girls in a class spent on homework
one evening.

Shortest time 5

Lower quartile | 9

Median 12

Upper quartile | 15

Longest time 22

a. On the grid, draw a box plot for this information.

b. The box plot for the boys in the class is shown on the same grid. The boys had a median of 14
minutes and an interquartile range of 8 minutes. Compare the times spent by the girls and the
boys. Give two comparisons.

Girls
|7 I
I
Boys
li |
|
0 5 10 15 20 25

Time (minutes) (5 marks)
Oraw whiskers ot S and 22, o box From 9 to \S and the median
Line ot 12

Gerls' inte.riuo.r(:i(.e. range = IS - 1 = ¢ minvtes
The az.r(.s’ median op 12 minvtes ¢s Lower than the bo:)s' \4 menutes, so on average girls
spent Less time
The bir(.s' ToR of ¢ minvtes is smaller than the boys' % minvtes, so the Sa.r(.s' times

were Less spread ouvt
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m A weather station recorded the daily rainfall, in mm, on each of 60 days.

e The lowest rainfall was 2 mm.
e The range was 30 mm.

e The median was 15 mm.

e The lower quartile was 10 mm.

e The interquartile range was 12 mm.

a. Use this information to draw a box plot for the rainfall.

b. Estimate the number of days on which the rainfall was more than 22 mm.

| I

0 5 10 15 20 25 30 35
Rainfall (mm) (5 marks)

Haske.s'(: ro.u\J;o.(.(. = (owest ¢ ro.nqe = 2 4+ 30 =32 mm
Uppe.r 7'uo.r'(:x.(.e. = (ower 1uo.r(::.(.e. + TOR=10412 =22 mm
Orow wheskers ot 2 and 32, the box From\0 to 22 and the

medion Line ot IS

22 mm s the vpper 100.!'{::.(.2., s0 a.bovt a (Luo.r{:e.r °f the do.:’s had more ro.'moco.(.(.t €O =
4=Is d.o..:)s
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The cumulative frequency graph shows the weights, in kg, of 80 parcels sent from a depot on
Monday.

The lightest parcel weighed 0.5 kg and the heaviest weighed 9.5 kg.
a. Use the graph to draw a box plot for the weights of Monday's parcels.
b. Use the graph to estimate the number of parcels that weighed more than 7 kg.

c. On Tuesday the parcels had a median weight of 4.4 kg and an interquartile range of 2.1 kg.
Compare the weights of Monday's and Tuesday's parcels.

Cumulative frequency

0 1 2 3 4 5 6 7 8 9 10
Weight (kg)
I I
I I
0 1 2 3 4 5 6 7 8 9 10
Weight (kg)

(6 marks)

Medcan: read across from 4o, giving abovt 5.2 ls
Lower guartile: read across Fom 20, giving obovt 3.75 k9. Upper guartile: read

across trom 6O, S&V;AS about ¢.2 ILS
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Oraw the box From the Lower guartile to the vpper guartile with a Line at the
medion, and whiskers to O.5 kg and 1.5 kg

At 7 g the cumulative Frequency s obout €2, so about 80 - €2 = 1% parcels weighed
more than 7 kg

Momlm:"s medcan (abovt 5.2 h3) is knaku than Tu!.s&o.:)'s (4.9 "‘3>: Momlo.y's porcels
were heavier on average. Momlo.d's T AR (abovk €.8 - 3.75 = 3.05 hs) s Lmrse.r than
Tucsd.a.y’s (2.1 \"3): Mond.&:)'s m.iakts were more spread out

m Here are the times, in seconds, taken by the 15 swimmers in Team A to swim 50 metres.
41 38 45 36 50 39 43 47 35 44 40 52 37 46 42
a. Find the median, the lower quartile and the upper quartile of the times for Team A.

b. Team B's times had a median of 44 seconds and an interquartile range of 13 seconds. Compare
the times of the two teams. Give two comparisons. (5 marks)

Ordered times: 35, 3¢, 37, 3%, 39, 4O, 4, 42, 43, 44, 45, 46, 47,
so, S2

\With IS values the median ts £he Bth value: 42 seconds

The Lower guartile s the 4th value: 3% The vpper 1uuti(.e. LS
the 12th value: 4¢

Team A's mkzriumrt;tz Fange = 4¢ - 3% = 2 seconds
Team A's median °of 42 is Lower £han Team B's Y44, so0 on average Team A swam
ocms'te,r,' Team A's TOR of 8 ¢s smaller than Team B's 13, so Team Als Eimes were

mofe coﬁststbnt

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 11 of 12



m The table summarises the battery life, in hours, of 80 phones of Model X.

Minimum 8

Lower quartile | 13

Median 16

Upper quartile | 20

Maximum 27

Jay tries to draw a box plot for Model X. On his diagram the whiskers are at 13 and 20 and the box
goes from 8 to 27 with a line at 16.

a. Write down two mistakes Jay has made.
b. On the grid, draw a correct box plot for Model X.

c. The box plot for Model Y is drawn on the same grid. Model Y has a median of 15 hours and an
interquartile range of 4 hours. Compare the battery lives of the two models.

Model X
Model Y
0 5 10 15 20 25 30

Battery life (hours) (5 marks)
3’0.:) swapped the box and the whiskers: the box must span the guarkites 13 to 20
ond the whiskers must reach the minimum 2 and moximom 27
Oraw whiskers ot % and 27, the box From1d to 20 and the

medion Line ot 1€

Model K's intergvartile range = 20 -13 = 7 hours
Model R's medcan of 16 hours is heqher than Model Y's IS hours, 5o on average Model X

Lasts Loﬁatf} Model X's TR of 7 hours ts Lo.rac.r thon Model Y's 4 hours, so Model
K's bm‘kte.rj (.i.oce. Vories more

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 12 of 12



