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n The lengths, I cm, of 60 leaves are summarised in the table.

Length, I (cm) | Frequency
2<1<4 6
4<1<5 9
5<1<6 15
6<1<8 18
8<1<12 12

a. Calculate the frequency density for each class.

b. Draw a histogram to represent the data on the grid.
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(3 marks)
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No g between the bars
Label the vertical axcs ocre.i’ue.noj d.e.nsit:)
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n The box plot summarises the reaction times, in hundredths of a second, of a group of drivers in a

simulator.
a. Write down the median reaction time.
b. Find the interquartile range.

An outlier is a value greater than Q3 + 1.5 x (Q3 - Qq).
c. Show that the longest reaction time is an outlier.

d. State one reason why a value in a data set might be an outlier.

— |

10 15 20 25 30 35 40

Reaction time (hundredths of a second)

o) The Line tascde the box

Median = 22

b) Read the guartiles grom the box
S\ = 18
A3 = 27
TOR = 27-1
TOoR =19
¢) Work ovt the vpper Limit
Q3+ x TOR = 27415 %9
Q3+\.sx TOR = 274135
A3 +\.5sx TOR = 4o.5

L_oaae.s’c time = W\

%4l > %+0.5

So 4l ¢s an ovtleer

d.) AI\J senscble reason
It ma.y have been recorded ‘*"°"3(':)»

or the driver ma.y hove been distracted.

45

(4 marks)
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n The table shows the number of hours, h, that 70 students spent watching television in one week.

Hours, h Frequency

0<h<5 10

5<h<10 18

10<h<15 | 22

15<h<25 | 14

25<h <40 | 6

A histogram is drawn to represent these data. The bar for 10 < h < 15 is 2 cm wide and 8.8 cm tall.
a. Find the width and the height of the bar for 15 < h < 25

b. Estimate the number of students who watched between 12 and 20 hours of television. (5 marks)

o) Width: 5 hours s 2 em

Vhour = 2 O4 cm
S

Wedeh = \OX O4 =4 em
Area cs proportional to Frequency

Areo For 22 students = 2 %X 9.8 =17.6 em?
| student = V1.6 _

—— =02 cm?
22

Arem. occw‘ I+ students = 14 X 0.8 = .2 em?
Hziah‘b = W2

(7Y

Wedth 4 em, ke.iskt 2.%em

b) Toke the r"\akt J.ro.ct'\on of each class

2 to IS % x 22 = b2

1S £0 207 = x4 = 7
10

Total = 3.2 +7=20.2

About 20 skudents
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n The histogram shows the times, t minutes, taken by the runners in a 10 km race.

a. Find the number of runners in the race.

b. Estimate the number of runners who took less than 48 minutes.

c. Use linear interpolation to estimate the median time.

d. Estimate the mean time.

Frequency density

30 35 40 45 50

55 60 65 70 75 80

Time, t (minutes)

o) Fre.ti'ue.ncv = ocre.iue.m.y d&nsit:’ X class width

30to 40 1.2 %10 =

4o Lo 4S: 4.3 X S

4US to SO €éx S

SO to €O: 2.4 X \O

6O to %0: O.4 X 20
Tokal

\OO rvuaners

\2

24

30

26

%

2 424 +30+2¢+8

b) %S €o 4 s 3 of the § menutes wn tts class

\z-tzq-tixso =
S

Abouvt S4 runners

c) Median s the SOth time

S«

Cumulative ocre."ue.nc.yl 12, 36, ¢4, ...

Soth time is cn 4S5 &£ £t £ 50

Me.&'uxn = 4s + So - 36 xS

30

(7 marks)
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Medion = 47.333..

Medion = 47.3 menutes (3 soc)
d) Use the medpounts

t = 35, 42.5, 417.5, S5, 10

2 a‘t = 420 41020 + 1425 + 430 + S60O

2 o‘t = Y.SS
Mean = H3SS
100

Mean = 42.5S

Mean = 48.6 menvtes (3 SJ')
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a The masses, m kg, of 120 parcels sent from a post office are summarised below.

Mass, m (kg) | Frequency

O<m<?2 14
2<m<4 32
4<m<6 40
6<m<8 22

8<m<12 12

a. On the grid, draw a cumulative frequency graph for these data, joining the points with straight
lines.

b. Use your graph to estimate the median and the interquartile range.

c. Parcels heavier than 7 kg cost extra to send. Use your graph to estimate the number of parcels
that cost extra.

120
100
3
g g
[}
=}
[on
[J]
]
60
2
2
b
>
E .
O
20
0

Mass, m (kg) (7 marks)

o) Kum\u\s tokals, plotted at the vpper class boundarces
(o0, 0), (2, 14), (4, +¢), (¢, 8¢), (8,108), (\2, 120)

Jocn with strmskk Lenes

b) Medion: read across ocrom \29 = 60
2

%0

Medion = «.7 ks

120
Al read across 0c(‘om = %0
[

=, %0 -0
32
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3 % \20

O3 read across From = 90
N
Qy =, 10-8 . _
22
TOR = €3¢-3.0

IR =3y X

c) Read P from T ls

Cumulative Fregquency ot 1 hs

\20 - 97

Abovk 23 porcels

= ¢+ o x22 =97

23
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n Priya records the number of emails she receives each working day for 30 days. Her results are
summarised below.

Smallest | Lower quartile | Median | Upper quartile | Largest

4 11 15 19 38
The second largest value is 26. An outlier is a value more than 1.5 x (Q3 — Q4) above Qs or below
Q.

a. Show that 38 is the only outlier.
b. On the grid, draw a box plot to represent these data.

—{ [ X

0 5 10 15 20 25 30 35 40

Number of emails (4 marks)

o.) Ovutlier Limits
IToR

1.s x TOR

Lower Limit = W =-\2 = =\

T-u=18
\2

Upper Lemet = \T 412 = 2
Smallest value 4 7 =1, s0 no Low ovkliers
38 > 3\, 50 3% is an ovtleier

Next Larazst ts 26 € 3\, so0 ct s not

38 s the onLJ ovtlier
b) Orow the box plot

Box From i to \q, Line ot the median \S

Lower whisker to 4

Upper whisker to 26, the (.o.rae.s'(: vo.lue that s not an ovtlier
Mark 38 with a cross
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A café compares the delivery times, in minutes, of two delivery firms, P and Q. The box plots

summarise the times for 40 deliveries by each firm.
a. Find the interquartile range for each firm.

b. Compare the delivery times of the two firms.

c. The café wants a firm whose deliveries are reliably on time. State, giving a reason, which firm it

should choose.

Firm P

— [

Firm Q

li

10 15 20 25 30 35 40 45

Delivery time (minutes)
o) IOR =33 -8

P: TOR = 5\ =24 =7
Q: IR = 3-19=19

P 7 minvtes, O 19 minutes

50 55 60

(5 marks)

b) Com\oue. o Location and o spread, in context

Median: & 2¢ <« P 28

%0 J.:.rm (A PRY s(.iskttj iuaolu‘ oNn o.ve.ro.sz

TOR: QM >¢ 1

)
S0 oc.a.rm Qs £imes are much more Varcable

r.) Reliable means conscstent

Firm P; i€s £imes vary much Less
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n The times, x seconds, taken by 25 students to solve a puzzle are summarised by
Sx = 1150 3x* = 55250
a. Find the mean and the standard deviation of the times.

An outlier is a value more than 2 standard deviations from the mean. The fastest time was 24
seconds and the slowest time was 63 seconds.

b. Show that 24 is an outlier and 63 is not.

c. The outlier is removed. Find the mean and the standard deviation of the remaining 24 times. (6 marks)

m) Mean and standard deviation

Mean = VSO

25

5* = SS 250
25

O* = 2210 - 216 = 4
o = { 9 =19.9s..

= ué

- 4¢?

Mean ¢ 5,0=170¢s

b) Limits are mean £ 20

Y6 -2 % 9.695... = 26.6

Y6 + 2 X 1.495... = (5.4
24 < 26.6, 0 24 s oan ovtlier
26.6 < 63 £ 5.4, s0 63 is not

¢) Take 24 out of both sums
2x = NSO - 24 = \26
2x® = S5 250 - 24> =S4 £T4

Mean = MZ¢ _ $e.9\6...

24
Meon = 4¢.9¢ (3 soc,)

R

O? = 227%.08... - 220LI17...
o* = 176.90A1..
O = %.7¢9...

- 46.9¢...>

O=%77s(3 sJ;)
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n The speeds, s mph, of cars passing a speed camera were recorded. The table and the histogram are
both incomplete.

Speed, s (mph) | Frequency
20 <5< 25 15

25 <5<30

30<s<35 44
35<s<45 30

45 < s < 60 9

a. Use the histogram to complete the table.
b. Complete the histogram.

c. Estimate the proportion of these cars travelling at more than 40 mph.

10

9

Frequency density
u

20 25 30 35 40 45 50 55 60
Speed, s (mph) (6 marks)
m) Check the scale with a kaown class

zo{:ozs:é =3

maftches the bar, so Freqouency = de.asit:’ X width
25 £o %0: 7.2 xS = 36

3¢

b) Miss'mb bo.r For 35 & s £ 4§

Oe.as'ul:y = % _ 3
10

Ora.w o bor oc,rom 35 to 45 of kziskt 3
c) More than 4o mph
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“+O0 o 4S: % X 30

Number
Total

Proportion

0179 (3 ». l">

IS

\S+9=24%

IS+ 3% + 44 +30 +9=134

24
\34
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m The cumulative frequency graph shows the times, in seconds, taken by 80 Year 12 boys to run 400 m.
a. Use the graph to estimate the median and the interquartile range of the times.

For the Year 12 girls the median time was 81 seconds and the interquartile range was 12 seconds.

b. Compare the times of the boys and the girls.

c. The coach chooses the fastest 25% of the boys for a relay squad. Estimate the slowest time that

would get a boy into the squad.

80
70
60
50
40

30

Cumulative frequency

20

10

60 65 70 75 80 85 90 95

Time (seconds)

m) Median: read across J.rom %o = Y40
2

ML&Q&'\ = 70 4 4O - 20 XS

4
Median = Twi..
Median = T4 s
Qi at 20 and Q3 at O
&\ = 70
QA3 = 15 4 6O - 44 xS

1%
A3 = T4y

ITOR = 7.u44... - T0
TOR =95

b) Compare o Location and o spread, in context

Median: bojs v £ Sa.r(.s %

so the bods were J,o.ste.r 0N o.ve,ra.ae.
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TOR: bojs 1.5 < 3ir(.s 2

so the bods) times were more conscstent
c.) Fastest 15‘/0 oare below the Lower luarta(.e.

About 70 ¢
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m The box plot summarises the times, x minutes, taken by 31 people to assemble a flat-pack bookcase.
For these data ¥x = 589 and 5x° = 12 469
a. Find the interquartile range.
b. Calculate the mean and the standard deviation of the times.
Ellie defines an outlier as a value more than 2 standard deviations above the mean.
c. State, giving a reason, whether there are any outliers in these data using Ellie’'s definition.
Two more people each take 17 minutes to assemble the bookcase.

d. State, giving a reason, the effect of including their times on (i) the median, (ii) the mean.

et |

5 10 15 20 25 30 35 40 45 50

Time, x (minutes) (8 marks)

o) Read the cLuo.r'l:i(.e.s
TOR = 22 -4
TOR =% menvkes

b) Mean and standard deviation
Me.om = 589 q

— =\
3

or = 12461 _
3

“+02.22... - 3!

\92

62.

O* = 41.225...

O = €.420..

Mean 19, 0 = ¢.42 menutes

<) Upper Limet
19+ 2 x6420.. = 31.84...
L.onae.s{: time = 4S5 7 3.9

\lcs, ak Least one outlier (4S)

d.)(:.) 6otk new Values e.cLuo.L the medcan

one goes ecther sude °f the muddle, so the median stmjs \7
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Median Unc.ko.nae.d.

(‘\:.) Both new values are below £he mean of \q

New mean = 5'3:’—;3'* =19.97...

Meon decreases
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m The histogram shows the ages, a years, of the 200 members of a gym.
a. Estimate the number of members aged between 25 and 45
b. Use linear interpolation to estimate the median age.
c. Two members are chosen at random. Estimate the probability that both are under 20

d. An estimate of the mean age is 35.0 years. Explain, with reference to the histogram, why the
mean is greater than the median.

8

7

Frequency density
N

10 20 30 40 50 60 70 80

Age, a (years)

Freiuzacy = prequency d.e.nsd:y % class width
G020 ¢xy4 = 24

20 t0 30: ¢ X 10 = 4%
30 Lo H4O: S.2 X 10 = S2
YO €0 €O: 2.2 X 20 = 4
0 £0 20: 0.6 x 20 = 12

Checl: total = 200
a) 25 to 30, all °of 30 to 4O, and 4O to US

- S
= ix68+sz+ — X 44

o) 20
g +s2+n = 97

Abovt 17 members

b) Median s £he 100th age

Cumulative l,re.iuuxc.yi 24, 92, 14w, L.

MQJ.‘GO.(\ = 30 <+ 100 - 11 X 10
S1
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Median = 3\.53..

Medion = 31.S yeors (» soc,)

¢) Withouk replacement
- 23
P = 4 "
200 199
p = Ss2

39 %00

P = 0.0039 (3 soc)
d.) L ook at the shape

Most members are \é to 4O,

but a tail of older members stretches €o %0
These Large ages pull the mean vp,

but hmr«l(.:) move the median
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