R Interquartile range

ROBINSON Worked solutions

This topic online

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.

¢. Work out the range of the journey times.

- ——

0 5 10 15 20 25 30 35 40

Journey time (minutes) (3 marks)
The Line inside the box is at 19, so the median cs 19 menutes
Iﬂteriuar‘k&(.e. ronge = vpper iuo.r‘h.(.e. = Lower luo.rt:.(.c =2¢-14
= 12 menvtes

Qo.nae. = Loase.s{: - shortest = 34 - & = 26 menutes

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 \l Values, so the median s the ¢th value: I\

Exclude the overall medean, thea oc,:.l\d. the median of each remaincng ho.(.oc,. The
Lower Five values have meddle value ¢; the vpper fuve have middle value \é. These

are the Lower and vpper gvartiles

The Lower 1uo.rk;(.e. ts the 3rd value: ¢ The vpper g varkile cs
the 9th value: \¢
_T_A{:zr"uo.r'l::.(.e. range = 16 -6 =10
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n Aisha records how many minutes late her train is on 12 days.
38512 9 6 20 11 15 23 14 18
a. Work out the median, the lower quartile and the upper quartile.

b. Work out the interquartile range.

¢. Write down the five values you would need to draw a box plot of these data. (4 marks)

Put in order

35s¢89n(\214151% 20 23

o)
medcan = N2 _ o
y R
Q= ¢+9 =1
2
3 = $=|c,s

b)
TOR = s-7

1.5
)
3, 7, IS, IK.5, 23

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

Stem Leaves
1 258
2 03479
3 1468
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.

(3 marks)
The ordered data 512,15, 18, 20, 23, 24, 27, 29, 3\, 3w, 3¢, 33,
4O, 42, 45

With \S values the median is the 3th value: 29

The Lower g uartile is the 4th value: 20. The upper guartele ¢
the \2&h value: 3%

Lowest = 12, k:.akes't =4S
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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.

In{:criuo.rti(.e. range fof Shop A = 1%0-19s = fas

(4 marks)

Compo.rma uve.ro.ae.sl Skop B's median of Eiso s k&aku‘ than Shoyp A's £\30, 0 ON

o.\/e.ro.sb bikes ot Skop 6 cost more

Compmru\a spread: Shop A's TOR of Egs i Lo.rbe.r thana Shoyp &'s £'+$, so Shop A's

prices ore more spread ovt

Skop 6 s more consistent becavse cts :.Ate.r"tm.rta.(.z ro.nae, is

smaller

a Two bus companies, Northline and Citygo, record how many minutes late their buses are.

Minimum | Lower quartile | Median | Upper quartile | Maximum
Northline | 2 4 6 9 15
Citygo 1 5 7 8 12

Work out the interquartile range for each company. Which company is more consistent? Which has

the shorter typical delay? Give a reason for each answer.

Northline: TOR =
Cﬁ.tysol I&ﬂ =

T-w

-9

=9
=3

Smaller TOR = Less spread = more conscstent

Cd::no is more conscstent (34 5)

Lower median = shorter typ'u.o.(. cLe.(.o.J

Northline: median ¢ < 7
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The table shows the heights, h cm, of 80 sunflower seedlings.

Height (h cm) | Frequency
0<h<10 6

10 <h <20 14

20 <h <30 26

30<h <40 22

40 <h <50 12

a. Complete the cumulative frequency table.
b. On the grid, draw a cumulative frequency graph for this information.
c. Use your graph to find an estimate for the median height.

d. Use your graph to find an estimate for the interquartile range of the heights.

Cumulative frequency

0 10 20 30 40 50

Height (cm) (6 marks)
Cumulative Frequencees: €, 20, 46, 68, 80
Plot each cumulative Frequency ot the vpper class boUml«rd and
Jom with o smooth curve
Medcan: read across From 40 on the cumulative J.rziue.ncy aXLS;

this 9geves roughly 28 cm
Lower 100.#(::.(.2.: read across £rom 20, giving about 20 em. Upper quartile: read

across Lfom éo, qeveny about 3¢ em

Inte.ri!)o.r'ti(.e. ro.naz S o.pproac'\nno.‘te.(.v 3 -20=16 cm
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n The table shows the times, in minutes, taken by 50 students to complete a puzzle.

Timet(minutes) | 0<t<10 | 10<t<20 | 20<t<30 | 30<t<40 | 40<¢t<50

Frequency 4 11 19 12 4

a. Complete a cumulative frequency table for these data.

b. Use the cumulative frequency to estimate the interquartile range. Use the 12.5th and 37.5th
values and assume the values are spread evenly within each class. Give your answer to 1 decimal

place. (4 marks)
o)
4,15, 34, 4¢, SO
b)
L& =12.5th value, tna 10 to 20
QA = 12.5 - %

ST 104+ —— %10
"

= 17.73
UG = 37.5th value, tn 30 to 40
Ay = 37.5 - 34

- %04+ ——x10
12

32.92
TITOR = 3292 -17.7>

15.2 meavtes
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n The cumulative frequency graph shows the test scores of the 60 students in Class A.
a. Use the graph to find an estimate for the median score.
b. Use the graph to find an estimate for the interquartile range of the scores.

c. The 60 students in Class B had a median score of 45 and an interquartile range of 12. Compare
the scores of the two classes.

60

50
o)

5 40
3
o
g
[y

) 30
2
5
]
g

5 20
O

10

0

0 10 20 30 40 50 60
Score (6 marks)

Median: read across From 30 (ko.(.oc of 60) ko £he curve and down,
aavana rouSkLJ 32 morks

Lower 1uo.rt:.(.e.1 read across From \S, qiveng about 23. Upper 1uo.rti(.e.$ reod across

Fromus, qeveng about i
l{\te.riuo.rt;(.e. ranqe is o,ppro:x.a.m«te.(.y 4l -23 =18
Class &'s median of 4S s hegher than Class A's, so on a.veraqe

Class B scored better
Class B's mke.rcl'uo.rt:.(.o. ronge of \Z is smaller than Class A’s, so Class B's scores

oare more consistent
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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, 36, 37, 33, 39, 4O, W\, 42, 43, U4, 45, 46, +7,
so, 52

With IS values the median ts the 8%h value: 42 seconds

The Lower guartile ts the 4th value: 3% The vpper guarkile is
the 12&h value: 4¢

Team Als cﬂtzrv"uarta(& range = Y46 - 3% = 8 seconds

Team A's median °of 42 s Lower than Team 6's “4, s0 on o.ve.ro.se. Team A swam
J.mste.rj Team A's TOR °f % cs smaller than Team B'c \3, so Team A's temes were

more consistent

m The ages of the members of a youth orchestra are summarised below.

Youngest | Lower quartile | Median | Upper quartile | Oldest

11 13 15 18 24

a. On the grid, draw a box plot for these ages.

b. Work out the interquartile range.

- |

8 10 12 14 16 18 20 22 24 26
Age (years) (3 marks)
o)
60.:; From \3 €o IR

Lcae tnside the box ot IS

Whiskers €o Il and 24
b)
TOR = 18-13

60.::. pLot as drawn; LOR =5 De.o.rs
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m 80 people took part in a fun run. The table shows the cumulative frequency of their finishing times.

Time, t (minutes) <10 | €20 | <30 | <40 | <50

<60

Cumulative frequency | 6 20 46 66 76

80

a. On the grid, draw a cumulative frequency graph for these data.

b. Use your graph to estimate the interquartile range of the times.

80
70
60
50
40

30

Cumulative frequency

20

10

0 10 20 30 40 50

Time (minutes)

o)
PLot (10, 6), (20, 20), (30, 4¢)...
Join with a smooth curve

)

LA ot L x80 = 20>t=20
(1Y

u&u:ixao = éo = t =37
I-..

IOR =37-20

about 17 minvtes
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m The times, in minutes, taken by 9 runners to finish a race are
21 23 24 25 26 27 28 30 31

a. Work out the range and the interquartile range of these times.
b. A tenth runner finishes in 58 minutes. Work out the new range and the new interquartile range.

¢. Which of the range and the interquartile range is affected less by the 58 minute time? Explain
why.

o)
zuzszwzs|zc|zvnsoz|
Qi = 23 +24

(5 marks)

= 23S
2
Ay = 2%:30 =29

IO0R = 29-235 =55

fange = 3I-21=10
b)
2123 24 25 26 (2722 3031S9%

G = 24,33 =30

TOR = 30-24=¢

range = S8 -21=37
c)
The TOR (5.5 to¢) - ok cqores extreme values
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m 80 students sat an exam marked out of 100. The table shows their scores, s marks.

Score (s marks) | Frequency
0<s<20 6

20 <s <40 18

40 <s <60 28

60 < s < 80 20

80 <s <100 8

a. Complete the cumulative frequency table.
b. Write down the class interval that contains the median score.

c. A cumulative frequency graph of the data gives these estimates: median 51, lower quartile 37,
upper quartile 66. Work out an estimate for the interquartile range.

d. The pass mark was 60. Work out the percentage of students who scored more than 60.

e. Last year the same exam had a median of 46 and an interquartile range of 24. Compare this

year's scores with last year's.

Cumulative greguencees: §, 24, 52, 72, %0

(7 marks)

The median s between the 4Oth and Yist values; 24 students scored +O or Less and

S2 scored 6O or Less, so the median ¢s in 40 < s £ O

.Inte.n"uar'l:a(.e. range
Students Sc.oru\a more thaan 60

¢ -37 =129

20 + 8 = 28, and 22 = 35%

Thes Jo.o.r’s medcan of S1cs hegher than Last :)u.r’s 4¢, 50 on average students ded

better thes Jt.o.r,' thes Ju.r's TGOR °of 29 s b&aabr than 24, so Ehes Je.mr's scores

were more varied
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