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41. Categorical, » collect, classify and tabulate
numerical and statistical data
grouped data * read, interpret and draw simple

inferences from tables and
statistical diagrams

* calculate the mean, median, mode
and range for individual and discrete
data and distinguish between the
purposes for which they are used

* calculate an estimate of the mean
tor grouped and continuous data

* |dentify the modal class from a
grouped frequency distribution

42. Statistical » construct and interpret bar charts, For unequal intervals on histograms,
diagrams pie charts, pictograms, simple areas are proportional to frequencies
frequency distributions, frequency and the vertical axis 1s labelled
polygons, histograms with equal ‘Frequency density’.
and unegual intervals and scatter
diagrams

* construct and use cumulative
frequency diagrams

* estimate and interpret the
median, percentiles, quartiles and
interquartile range for cumulative
frequency diagrams

* calculate with frequency density

* understand what is meant by
positive, negative and zero
correlation with reference to a
scatter diagram

* draw a straight line of best fit by
aye.

Videos for understanding

https://www.youtube.com/watch?v=h8EYEJ320Q8

https://www.youtube.com/watch?v=JAyYsEfp HA

https://www.youtube.com/watch?v=M-ijIZ0OcUQY
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LJINIT | Data Analysis

3.2

Dot Diagrarm

1.

A dot diagram comnsists of a honzontal mumber lime and dots placed above the
mumber line, representing the values in a set of data_

Example 1

The table shows the number of goals scored by a soccer team durimg the
touwrmament seasomn.

Number of goals o 1 2 3 4 5 < T
o 6 3 2 1 1

[¥¥]

Mumber of matches

The data can be represented on a dot diagram.

=t [ 1]

e L1110
Rl L]
Ll

L]

8

a8

e

Example 2

The marks scored by twenty students mn a placement test are as follows:

42 42 49 21 34 4z A0 43 35 38
24 35 39 45 4z 4z 35 45 40 41

{a) Iluastrate the imformation on a dot diagram.
i) Wnte down

{1l the lowest score,

(ii} the highest score,

(iid) the modal score.

Solution

{a¥

-
- -
I T T T

il
= 40 a5 S0

ib) (1) Lowest score =31
im} Highest score = 49
(i) Modal score = 42

14

An advantage of a dot diagram is that 1t 1s an easy way to display small sets of data
which do mot contaimn many distimct valoees.

Stem-—and-Leaf Diagram

3. In a stem-and-leaf diagram, the stems must be armanged 1in numencal order and the
leaves mmust be arranged in ascemding order.
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Am advantage of a stemm-amnd-leaf diagram is that the individoal data valhees are
retaimed

e g The ages of 15 shoppers are as follows:

3= 4 13 zo 38
25 14 28 F7T 1=
e prtt B 2 11 25

The data cam be represented om a stemna-and-leaf diagramm .

Stemn Leaf
1 1 3 3 4
=2 o 4 5 8 9
3 2 4 & T B
4 2

Few:- 1 I 3 maeams 13 years old
The tens are represented as stermms and the omnes are represented as leaves_
Thee walhees of the stems and the leaves are armanged in ascending order.

Sterrm—and-Leaf Diagrarm with Split Sterms

=.

If a stem-and-leaf diagram has more leaves om some sterms, we cam break each stemn
imto two halswes

e g The stem-and-leaf diagram represents the nmoumber of customers in a store .

Stemmn TLeaf
4 o 3 5 8
5 1 3 3 4 5 6 8B =2 9
(=3 2 5 7

ey 4 | 0 means 40 custormers
The dormation can be shown as a stem-and-leaf diagram with split stexns

Stexmy L eaf
A o 3 5 =8
= 1 3 3 4
=5 5 & & 8B 9
(<3 2 5 7

Eewv: 4 | O maeans 40 customers

Back-to-Back Stem-—-and-Leaf Diagrarm

[

If we bhave oo sets of data ., we can use a back-to-back sterm-amnd-leaf diagraorn with
a CoINMINEDTY SEEI To represent the data.

e . The scores for a goir of two classes are showm i thee table .

55 o8 L) a4 85 Q2 5 TE 22 a4
Class .4 _

T2 o =2 oL o7 58 a3 8BS o T4

56 a7 oz =0 == 83 4 o7 o0 B3
Clm==s B

=11 T5 21 o3 oo TS a7 fain a4 5B

& back-to-back smeom-and-leaf diagramnm can be consowced based om the give

data.
L eaves for Claz=s B Stena Leaves for Class -4
= L] L] = = =]
= 7 7 4 —+ =] L] 3 =+ i
-] = T 2 = 5 k]
s =+ 3 3 1 o = =+ 5 & L] o
= 3 2 L] o 1 2 2 s =

ey 55 me=ams 58 marks
o that the leaves for Class B are arrane=sd in ascendines order oo che risht
o the beft.

MMeasures of Ceaemndral Tendcdemnaoy

7.

The threse commnuon meeasares of ceneral endency are the mean, median and oo

P l="=Tg
85_ TI:I.E"l]'_'I.E'El'LDfaﬂ-‘tnfﬂTl'LlIl:!]}El’E-.h:.-.'E’:..h:-..._..._h:__iEﬂEI'LEI{'E'ﬂb-_"F-T.
o For vnegroanpsd dat=a.

i I

I o R S S o
m

where F is the freguency of data n each class meerval and x is the modd-—valoe of dhe
immberval
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M eddi=anm

11_

Ths mediam is the valne of the middle rermn of 3 s=r of mmbesrs saranged in
Aascernding ornder_

- 1-.u
Civen a set of m bermas. if ;= odd, ithe median 1= the 1%' (2= i
if m is ewven_ the median is the averass of the two mdddle rerms

+
= g Given the set of darta: 5.6, 7, 8.9,

There is amn odd murnber of data.
Hemume , myesdian i=s 7.

+
e Hvenassrofdam S5, 8, T8,
There is an evern muamber of data.
Heruw= , mexdian is &.5_

Exramplae 3

Ths table records the mumber of maisakes mads by 00 shpdents durins amn exand

SNmmber of stwdemnts T4 x 1% b2 5
SNumaber of muastaloes = = i 3 =

{a} Show that x + ¥y =L15_

By Finmd am eguation of the mean, given that the mean monmber of misrakss maade
is &.3. Hemoe, fimd the walnes of o amad w.

o) Stame the medism mommnbesr of mibisrakoes mmdde

Soluticaom
(a2} Simwce there arme OO snedents o botal.
Z2E2 s+ x+ 13 + v+ 5 =a0
x4 W = 4T = 5D
x4+ ¥ =1E

By Simce the mean mummber of noistakes made is 6.3,
Total mumber of mistakes made by G snpdents

hlean = MNumaber of stuademnts
- IS+ Gx = 13T+ B+ 5(F)
5.3 = oy

G360y =120 + Gx + 91 + By + 45
378 =255 + dx + By

Gx + 8y =122

Ix + 4y =061

T fimd the valoes of x and ¥, solve the pair of sitoultansous squations obtaamnad

ab=owe.
x+y¥w=18——1(12
Ix + A4y =61 — (X}
E

Ix + 3y =54 —— (3]

E2r—Erey="T
Wheny=T7,x=11.
ick Simce there are &0 smademis, the 30® and 317 smdents are in the middle. The

30" and 31" smdents make & mistakes each_ Therefore, the median nomber of
mmistakes made is G

Mode

1=,
13

The muode of a set of moomibers is the "mamber with the hizhe st freguency.

If a set of data has two valwes which occur the eost nrnber of Gmes, we say that
the distnbwbon is bimodal.

e Givena setof data- 5,6,6,4, 7,7, 8,8, 9.

6 ocours the meest roomber of dmes
Hence, the mode is &.
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Standard Dewiatiom
14. The standard dewviation, 5. measures the spread of a s=t of data froom ifs meeam.

15. For ongroup=d data,

. fEﬁT—?ﬁl e e |'E:= -

1. For groupsed daia,

— T ll:'.'- X l'? L]
= N

Example 4

The following set of data shows the nuomber of boolk:s bormowsed by 20 childaen
durimg their sdsit 1o the hbrarsy.

o, FZ. 4.3, 1,.1.2.0,3,1
1.2,1.1.2,.3. 2, 2.1 .2
Calculate the stamdard deviatiom.
Solution
Fepresent the set of datra in the table below .
MNumnber of books horrovwed ] 1 2 3 4
Nummnber of childyemn 2 ra T 3 1
Standard desviation
_ =& _1’31&"’
> r L =)
—,JID: 2= 00T+ 23 Ty+= T (33271 I‘u{l}+1{?]+1(?)+3{3}+4{1}"t‘
= 20 LY 20 |

= 100 (b 3 s5.£)

Curmuallative Freguancy Curve
17. The following figure shows a cunmlative freqgeency carvye .

Comubdve Frequency
g
i
|
|
|
|
|
|
|
|
|
|
|
|
|

) |amamen——————

1000 Melaxics
18. Q, is called the lower guartile or the 25 percentile.

1% @, is called the mwediam or the S0 percemntle.

24k, 4}, is called the upper quartile or the 75 percentile.

21, Qp, — O}, is called the miferquartils rames
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A group of 80 stadents took a physies test.
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- o , SP1E/OL/E
This table shows the distnbufion of their marks.
Mark (m) D=m=10 [10=m=20 20=m=30|30=m=40 | 40 =m= 50 | 50 <m = &0
Frequency 4 12 14 n 18 10
(a) Complete the cumulative frequency table.
Mark (m) m = 10 m = 20 m = 30 m = 40 m = 50 m =
Cumulative
frequency
[1]
(b) Draw a cummlative frequency cwrve for this mformation.
1
80
0
600
50
Cunmlatrve
frequency 4y
30
20
10
0 - =
0 10 20 30 40 30 60
Mark (m)
[2]
(¢} The pass mark for the test 1= 45,
Uze your cumulative frequency curve to estimate the number of students who passed.
g T S [:]
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The table shows the test marks in mathematics and physics for 10 smdenes, <P 180272

Mathematics mark | 30 30 35 25 5 i 48 40 10 15
Phrysics mark 26 LY 35 18 o 37 45 33 16 12

(a) (@ Omn the srid commplete the scatter dissram to show the mathematics and pinysics marks for the
10 smdents. The first four paoints have been plotted for yon

Sl
A
Physic 30 T
ATk 21}
14k
0 -

k] i 15 M 25 30 35 40 45 50

Ml aithe et 65, ek

[21
(1) What fype of cormelation does your scafter dissram show?
(i) Diraw 3 line of best fit on the zrid [1]
(iv) Amm missed the phoysics fest e scored 12 marks in the mathemstics test.
Usa your line of best fif to estimate 3 possible physics mark for Atm
(b} Find the range of marks in the mathematics test
{c) Show that the mean plrysics mark for the 10 sindents 1= 28
[11
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[d) Two pew stodents do the phoysics test They both score the sammwe mork.
The mesn phy=sics mark for the 12 snadents is 31,

Caloulats the physics mark for the mear stsdents.

(&) Twoof the origingl 10 stsdenmts are chosen at ramdom.

Work ou the probabilicy that both stadents scored bess than 20 in the mathematics test.
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The shadents in 3 school each choose a piece of fort to eat with thedr banch.
They can choose fom either an apple. 2 banana or an orange.

MATIOVILS

(a) Om Mondsy, Klandia records the fimit chosen boy 30 of her classmates.

)

Their choices are given belows

Om Toesday, Abmed records the fimdr chosen by a random sample of 30 stodents n the lnnch goens.

Cirange Apple Cramge Appla Apple
Banamna Oirangze Apple Banana Oranges
Apple By COranpge Apple Oranges
Crange Apple Banana Apple EBanana
Apple Oirangze COrange EBEanana Apple
Complese the frequency table for the data.

Frudt Apple Biamesnes Oirangze

Fregoency

O the groid below, draa 8 bar chart to show the dam.

Frequency

&
12

15

4

%]

His reslrs sre showmn in the table below

(i)

Orange

Banana
Cirange

1

[21

Frudt Apple Biamenes Oiranze

Freguency B 15 7
Usza Abhmed's results to estmate the poobability thar 3 stademt selected ar rsmdom chooses mn
orange.

There is a total of 180 studeats in the school

Uza Ahmed’s results o estimate the pomiber of stodents in the school who chose an apple on

Toesday.
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4  The table summanszss the distances, dm, that 30 women threw the javeln.

MiT1921/8

Distance (dm) Frequency

< d=25 i)

25<d=30 16

0 < d=ls 23

<440 18

4 = d =45 13

45 < d= 50 2

(a) One of these women 15 chosen at random.

Find the probability that she threw the javelm 30 metres or less.

(b) Calculats an estimate of the mean distance the javelin was thrown.,

() Draw the cumulative frequency diagram for this data on the grid on the next page.
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&0

0

&0

Caromlasre

40

30

10

0

0 2

Lh
[N
=]
Lk
L
4
i
L
L=
r
£

{d} Usevour zraph to find sn estmste for

(1) the madian
................................................ m [1]
(i) the nterguartile ranze.
................................................ m [2]
(e} Wiomen who threw te javelin more than 43 m qualified for 3 regional competion.
Use your graph to estmate the mmber of women who qualified for this competiton
.................................................... [2]
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5  The table shows the averaze monthly tempersturas (PC) in Tokyo and in Sydoey oae

Mlomth Jan | Feb | Mar | Apr | May | hm | Jul | Awpz | Sep | Ot | Dov | Dec
Temperaiurs n - - -
Sydney (°C) 23 3 2 19 16 14 13 14 14 18 | 20| 21
Ternperaturs o
Tokyo {°C) 5 & 2 14 | 18 | 21 25 4 | 23 18 12 2
(a) Complete the scamer diagram
Thie first sigit points kevs been plotted fior you. ML |
&
30
1':
0
Temperatare 15
im Takyo (°C) "
10
=
5 #*
0 -
i 5 10 15 mn 25
Temperanme in Sydoey (50
(b} What type of comrelation is shown by the scatter dizgram?
.................................................... 11
{c) Draw aline of best fit. [1]
{d} The following vesr, the sverags remperanTe in Sydoey dunne by was 15°C.
By uzing vour line of best fit. esimate the averaze temperamre in Tokyo dear by
............................................... “C 1]
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6  The mass, in srams, of each of 75 oranges is mipasumed

The results are sumemarisad in the table. MTISZ2E
Mazz (m g) Fregquency

160 < m= 170 4

170 < m= 180 10

180 < = 190 15

190 < m= 200 23

200 < =210 18

200 < w220 3

(a) Cmeof these oranges is chosen at random.
Find the probability that it has 3 mass sreater than 200 2.

(b} Caloulate an estimate of the rmean msss.

................................................ £ ]

(c) Onthe zrid on e next page, draw a cunmlatve fregquency dizgram for the mass of te oranges.
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20

!

]

Crrnmlative
frequency

30

150 ] 180 1890 200
Mdaz= (F)

Fad
=
[ o)
[

L)
=

3]

{d) Use your graph to find an estimate for the median.

................................................ e[l

(g) Orangzes with a mass of more than Tg are labellsd “Class 47
2074 of the oranges are laballed “Class A7

Use your graph fo find T

e |
(f) Orangzes with a mass of 178 2 or less are used to make orange juice.

Use your graph fo find an estirmste for the pumber of thess oranges that are wsed to make
OrENZE JIie.
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T A five-sided spinner is numbered 1, 2,3 4 and 5.

Ashraf spun the spinner 200 times. O/NIB/IIS

The results are shown in the table.
MNumber spinner lands on 1 2 3 4 5
Frequency 30 25 50 35 40

(a) Calculate the relative frequency that the spinner lands on 3.

(b) Meriam spins the spinner 20 times.

How many times would you expect the spinner to land on 37

ARSWEF e [1]
(e) Ashrafclaims: “My results show that the spinner 15 fair™.
Is his claim correct?
Give a reason for your answer.
cemeemeneeee DBEBIIER oo caam e e eoes em et e ce e e e e m s ee e et ee e mee e s ceennae
- 1]

T The lenzths of the dmes of elephons calls mads by Ellis daring one wesk are sununarised in the mble.

Time (f mimates) (| @ < s 10 | 10<C e 20 (20 < 712 25 |25 < 1230 (30 < 750
Freguency 10 15 10 12 16

O 1E811/13

Om the grid, draw 2 histogram to illusirate the distmibotoon of these moes.

] [ ]
Frequerscy
1
0 -
0 10 20 30 40 S

Tirme (f nyinutes])

[=]
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& Each week, Henrl records the momiber of wanits of gas wsed m his bouse and the mesn termperamure
outside.
Ten of his results are showm in the table

Mean temperanire (M) | 122 | 138 | 06 | 22 28 4.4 5.5 6.8 o0 | 108
IMomber of vmits 140 | 103 | 740 | 570 | 460 ( &S00 | 500 | 560 | 410 | 320

{a) Onthe gnd, complete the scatter diagram.
The first five results have bean plomed for vou.  OVN1E1215

[
200 T

HHH:

T00

imiver
of units 400

o 2 3 5 & 1 g L 1 11 12 1 14
Mdfpan tenyperanare (O}

(b} What type of comelation does your scafter diagram show?

{c) Draw aline of best fit on the grid. [1]

{dy Tse wvour line of best fit to estimate the pumber of units wsed for one week when the mean
remperamre gurside is T6%C.
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(a) The mble shows the distances 10 people drive to work and the dmes they take.

Distance (ko) 12 1 32 [ 18 [ 54 | 26 | 36 | 20 | 15 | 20 | 42
Time (oumies) | 20 | 40 | 25 [ 62 | 35 | 34 | 32 | 18 | 32 | 50
(i) Onthe snd, complete the scamer diagram to show this infonmaton.
The first four points have been plotied for yon
V18211
i
1
60 T
50
Tme 40 ¥
(minntes)
30
20 ¥
10
i -
0 10 20 30 40 50
Diistance (kmy)
(i) What tvpe of comelation does the scatter diagram show?
AREWEF e
(iiif) One of these 10 paople is selected at random.
Find the probability that this person drove less than 30 km to work.
(3ive VOur answer a5 A faction m its simplest form.
Answer
(iv) Atesg drives 48 km to work.

By drawing a line of best fit on the scamer diagram, estimare the time Ateeq takes o Tavel to

work.
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(b} The table suwmanises the tmes taken by the 120 emplovess in 3 company to Tavel o work.

Time {7 mimates) | @ < r 20 | 20 < s 4 | 40 < r< 60 | 60 < o< B0 |80 < 1 100
Frequency 20 ig 26 21 ]

(i) Write down the modal class.

ARSWEr e [1]

{if) Calcnlate an estimate of the mean time.

ARTWEF ., DLTERRS [3]

(iif) Work out the percentaze of employess who fook more than 1 hour to mavel to work.

ARSWer e T8 [2]
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10 Lim grows tomatoes. OVM187277
The massas, m grams, of 200 of her tomatoss are reconded.
The coulatve frequency table shows the results.

Mazz . . . . . - .

(m Zrams) m o Bl o | mpa |10 w20 mp o 130 o= |40 mp o |60
Cumnlative 0 0 48 112 158 184 200
frequency

{a) Omnthe gnd, draw a cunnlative fequency disgram to represent these resulis.

! ]
20D

180

160

1440

120

Cumnlatve
frequancy

10

2

20

g0 90 100 110 120 130 140 150 140
Mlass (m grams)

[2]
(b} Use your diagram to estimate
(i) the median
ARSI .. B[]
(i) the interquartile range.
ARTWEr .. E[2]
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{c} FRavialso grows fomatoes.

The maszes of 200 of his tomatoes are also recorded.
For Favi's tomatoes, the medizn mass was 124z and the interquarile range of the masses

was 122

Make fwo comments comparing the masses of toratoes grown by Lim with those growm by Favi.

{d} () Completa the frequency table for the masses of tomames grown by Lim

Dlass {m grams) Frequency
B0 < mo 10D 20
100 <2 m o 110 28
LI0 < 120 64
120 <2 m = 130

130 < mog 140

40 < mog 160 16

(if) Write down the modal class.

Answer

(i) Calcnlate sp estimate for the mean mass of these tomatoss.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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11 The table below shows the masses of 10 mothers and theair babies at binth.
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[1]

[1]

Dlazs of mndher (kg) L 5 | 102 | 57 | 105 | TO B | 3T | 75
Dlazs of baby (kg) 41 | 45 | 36 | 45 | 39 | 55 | 39 | 43 | 31 | 44
A MTIE1113
]
==
5
&
-
4
Mass s
of =
balry
-
1
0 L
50 7 g0 o 140 110
Mfazs of mother (kg)
{a) ©Omnthe gnd, complete the scatter diagram.
The first six pomts have baen ploted for you.
(b} What rype of comelation is showm oo the scatter disgram™
Answar S
{c}) ©Omthe scatter diagram, draw a line of best fit.
(d) Anna has 3 mass of 82kg and gives birth to a baby.
Use your line of best fit to estinate the mass of ber baby.
Answer

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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12 In a school of 270 children, the distance each child can swim was recorded.

The distances are summarised in the table. M/118/12/13
Distance (d metres) 0<d <100 100=<d <200 | 2004 <500 | 500=<d < 1000
Number of children 110 50 60 50

Frequency density

(a) Complete the table to show the frequency densities.

(b) Calculate an estimate for the number of children who could swim more than 400 metres.

Am‘i’u—‘er'

13 The masses of 200 besiles were measured
The resulic are summarised m the cuommalatve fegonency table and part of the cumpadlatve Fegoency

oarve is drawm. MNTIEA LG
,:f;m; m=05 [ mel | m<1l5 | m<2 |m<225 | m<25 | m<3
'fr:'mmwlm’i,:.‘* 0 25 75 150 170 185 20
[
00
150 =
Cunmmlatnee -
Fegquency Log B
30
E
l:l =1 i -
2l =] 1.5 2 2.5 3
Bz (e gramss)
(a) Complete the coopalative frequency curve. [1]
(b} Trse the curve o And am estomate Sor
(I} the median
Ammwer =[1]
(@) the lower quardle.
AmTwET =[1]
{im) the oumber of beetles that have a nass srexer tham | 85 grams
AmmweT [2]
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14 {a)}) Temmy recorded the times, in nimates, of 40 movies.
The table summarises her results. MT18222

Time (f mimites) || GO < Bl | B0 <D 100 | 100 < ¢ 1200 [ 120 <Cro 140 | 140 < r 160

Fraquency I 2 7 15 11 5

Omn the grnd, draw 2 frequency polyzon to represent this informatnon.

[ 1
16

14

12

10

Fraguency

-
g T B0 o) 100 110 120 130 140 13D 16D

Time (f mipuies)

[2]
(b} Jenny asked G0 people how many movies they kad each waiched in the last month.
The table suwnmarises her results.
Fumiber of mavies 0 1 2 3 4 5 ]
Frequency P 14 15 i) q 5 2
The mean number of movies watched i 2.3 .
Find the vahie of p and the valoe of g.
Avswar p=
S [3]
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{c} Jenny also asked which type of movie each of the §0 people preferrad.

The table suummarises her resulis.

Tyvpe of movis Action ,."".-u:nmed].r Drama Homor

Frequency 24 15 9 12

(i) Complets the pie chart to represent the resulis.

~

Acton i

N

[3]
(itfy One of the 60 people is chosen at random.
Find the probability that this person preferred draons or hormor movies.
AREwWar e, -[1]
(iif) Two of the 60 people sre chosan 3t random.
Calrnlate the probability that they both preferred comedy movies.
Anmwer [Z]
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15 Ome week the temperatures, in degrees Celsins, at midnight were recorded.
The resulis are given below:

-1 -3 2 3 -2 1 -2
ON/T11/10
Usze these results to find
{a) the mode,
{b) the median,
{c) the mean

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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The lengths of 90 leaves of a plant were measured.
The results are given i the table.
The diagram shows part of the commulative frequency curve.

Cumulative frequency

(a)
(b)

OVN1T11/17

Length (tcm)

0<t=1

1<t=2

23

i<r=4d

4=

Fregquency

7

17

29

24

10

A

100

30

&0

40

Y

Complete the cunmlative frequency curve.

Uze the curve to estimate

(i) the median

3 ;
Length (fem)

4

Answear

(ii} the number of leaves with a length less than 3.3 cm.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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w.cm [1]
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Here are the masses, in grams, of & apples.
180 175 185 192 202 18l 174 198

Find the median mass. MIITAX10

A bag contains 5 carrots.
The mean mass of the carrots 1s 60 g.

Another carrot is added to the bag.
The mean mass of the 6 carrots is 65 g

Wotk out the mass of the carrot added to the bag.
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18 80 people were each asked how much they spent on clothes last mowth.

The results are suunmarised in the table beloar

MT17/21:11
Amount spent (3 €} Frequency
0<ce 20 3
0<cw 40 g
40 < c% 60 14
60 < c% 20 21
80 < ¢ = 100 18
100 < ¢ % 120 0
120 < ¢ = 140 5
140 < ¢ = 160 2

{a) Calculate an estmate of the mesn amonnt spent on clothes Last month.

{b) Complate the cuanulative frequency table beloar,

mﬂ cwll [ec=40 |e=60 [cwmED | e 100 | em 120 | o 140 | ¢ 160
E‘m‘lmf 3 11 £0
[1]
{c} ©Umnthe grnd opposite, draw a conmlanve frequency curve to represent this data. [2]
{d) (i) Useyour graph to estimate the median.
Answer 5o [1]

(ity Use vour graph wo estimare the mnterguartils range.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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Cummlative frequency

&0

T0

a0

40

30

10

Statistics 4024

Compiled by: Mustafa Asif

ks
=]
&
=]
L]

g0
Aot spent (5 £)

100 120 140 160

(e} The puanber of people who speat more tham 555 last month is the same as the puamber of people

who spent batwesn & and 585,

Given that kis less than 85, use vour graph to estimate the valne of &
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1% ({a) The mble below sununarises the dmes taken by 30 athletes to nan 00

me.
Time (fsecomds) | S0 ¢ <55 | S50 60 | S0=Sr <65 | S5 <r =70 | T ¢TS5
Fraguency T 14 15 11 1
RITIT 2211
(1) State the modal class.
ARSWEF e [1]

(it) Calcolate an estimate of the mean fime aken by these athletes.

ARSWaEr 5 [3]

{iit) Calcolate the probability that an athlete chosen at random took less than §0 seconds fo run
the 400 m.

ARSWEF e [2]
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D) lOe CIOmanye ITedenlly COrGe STImImmansas e Ines [AEEnN 0y SU 00Ys 10 Mo SUUm.

()

(i)

(it}

i i e e TEFAT,

Th

so-FFEETE HHF

Comnlative 55
frequency

40 RHFF HHH

30

2o-HEHH HHF

10

30 is 4 45
T (secomds)

=]
Ly

Find the medisn trme.

Find the infergquariile range.

50 girls also ran 200,

The girl who took the longest fime ran 200m in 40 ssconds.
The girl who took the shortest time ran 200m i 28 seconds.

The lower gquoartils for the boys and the girls is the same.
The mtergunartile range for the zirls is 4 seconds.

Diraw the cuooulatve frequency corve oo the grid above. [3
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20 The cummulative frequency graph shows information about the reaction times of 60

Q/MN16/11/9
ﬁi}i people.

30

40

Cumulative
frequency 30

20

10

0 0.03 0.1 0.13 0.2 02
Time (seconds)

L

0.3

Use the graph to estimate

(a) the lower quartile,

(b) the number of people who have a reaction time of more than 0.2 seconds.

Freguency
demsity

(=]
LA
[~
[}
=
L
e
=]
b=d
L
Lid
(=]
L
L
b
L
L
=]

The diagram shows part of the histogram which represents the distribution of tmes mken by some
p=ople to mavel to work.

{a) Complete the able.

Time (f mimires]) O = re 20 20 < pex 30 30 < reg 35 35 < re 50

Frequency 30 30

2]
(b} Complete the histogram. [1]
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2} Henri did a survey of the lengths of the leaves on a plant.

The resulis are summarised in the table MII&1L1E

Length (x cm) 1 <xe3 ICxwd | 4<xss S<xaf

Frequency o] g 10 [+

{a) When asked to drawr a histograrm mo illustrare the resuls, Henri drevar the following diagrarm.

|

10

I

.............................................................................................................................................................. 11
b} Onthe god below, draw a correct histogram for Henrd 's resalis.
i
0 > 3 4 5 & g 9
Lemygih (xcm)
[3]
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2} The nomber of goals scored m each of 30 football matches was recorded.
The results are given in the table.

Number of goals scored 0 1 2 3 - 5

Frequency 16 11 9 7 6 0
M/J16/1120
For these results, find
(a) the mode,
(b) the median,
(c) the mean

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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14 The tzble and histogram show some informaton about the tmes taken bry 3 group of
smdents to wavel to school one day.

Time (fmimotes) | 0 < <10 [ 10<r<20 | 20< 730 (30 <r<60 |60 <1120
Frequency 28 4 52 18 m
MT16/12723
&
ﬁ — S ——
5
Frequency 4 T ENEEREEEEE N
density
3
7 T NN NN
1
] -
O W MM 3 40 50 &0 T0O BD S0 100 110 130
Time (i mdmates)
(a) Complete the histogram. [2]

(b} Find the vahie of m.

ARSWEr M= e [1]

(c} Work out the fracton of smadents who took more than bslf an bour fo Tavel to school
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15 100 electnic light bulbs of Brand A were tested to find how long each bulb lasted.
The results are summansed m the table below.  yrmem1/10

Time

(¢ hours) t< 30 [30<r<100 (100150 | 150 <2200 | 200 <t<250) 250 <300 300 <1< 350

Nomber
of bulbs

Ft
]

10 40 30 14

]

(a) Complete the cunlative frequency table.

ErTh’;‘u‘fE} t<50 | t<100 | t<150 | £<200 | <250 | <300 | t<350

Cummlative
frequency

| ]
=

100

(b) Onthe gnd, draw a smooth cumulative frequency curve to represent this mformation.
Label this curve Brand A

[

100

80

Cumulative
frequency

0

40

] 50 100 150 200 25 100 350
Time (t hours)
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{c) (i) Useyour graph to estimate the median.
Answer e houmE [1]

(i) Use your graph to estimate the mterquartile range.

Answer e houms [2]

{(d) 100 Brand B bulbs gave the following results.
4 bulbs lasted 50 hours or less.
The longest time any bulb lasted was 300 hours.
The median 1z 250 hours.
The upper quartile 15 275 hours.
The interquartile range 15 75 hours.

On the grid, draw and label the cumulative frequency curve for the Brand B bulbs. [4]

(¢) Usmg your graph, estimate the mumber of Brand A bulbs that lasted 275 hours or less.

(f) Complete the statement below.

Brand ... had ............ more bulbs that lasted longer than 275 hours than Brand ............. . 1]
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16 Sreven zzked 25 women bow manmy children they have., WTLGZLZ
The resulis are suonmarised in the table baloa.

(a)

MWumber of children Freguency

i 7

1 3

2 4

3 4

= 3
Find
(@ the mean,

Answer L

(ii) the meadian

{iii) the mode.

ARSWEr e

(b} Steven says thar the mode is the average that best represents the data.

(<)

Explain why Steven is wrong.

Steven chodses two wornen at random from the zroup.

Calculate the probability that both of them have just one child.
Give your answer a5 a fracion i its simplest fornm.

ARSWar e
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Marking Scheme

1(a) 4 16 30 52 70 80
1(b) Correct ft curve B1 for at least 5 correct ft points
1(c) 16to 19 ft B1 for their cumulative frequency (CF)
atm=45 ft
After 0, allow B1 for 80 — their CF at
m=44
2(a)(1) 6 correct plots P1 for 4 or 5 correct plots
2(a)(11) Positive
2(a)(ii1) | Line of best fit Ruled line at least from x = 5 to x = 48,
with at least 3 points on each side and
drawn so would cut axis between (5, 0)
and (0, 20)
2(a)(1v) | Physics (integer) value on line at M =22 Strict ft from their single ruled line
5=x=48.
2(b) 45
2(c) (264+39+35+28+9+37+45+33 +
16+12) = 10
2(d) 46 cao M2 for
(31x12-28x10)=2s0iby92=2
Or M1 for 31 x 12 soi by 372 or 93
2(e) 11—5 oe M1 for
3.2 k k=1 _ . :
—_— W= —_— e —— W =
0 9c:rfor10 5 with k= 2
3(a)(1) Apple Banana Orange
10 8 12
3(a)(i1) Correct bar chart FT their frequency table
B1 for bars labelled correctly and of equal
width or bars drawn to correct height.
3(b)(1) 7
— oe
30
3(b)(ii) 48
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4(a) 22 11 1
— or — oe
80 40
4(b) 33.875 or 33.9 nfww 3| B1 for correct use of midpoints
M1 for Zﬁ
30
4(¢c) Correct cumulative frequency diagram 3 | B2 for at least 5 correct points
plotted or
B1 for 6.22.47. 65, 78. 80 so1
4(d)(1) 32.5t0 34 1| FT their cumulative frequency
diagram
4(d)(i1) 8t09.5 2 | FT their cumulative frequency
diagram
M1 for [LQ] 29 to 30 nfww or
[UQ] 38 to 39 nfww
4(e) 6,7or8 2 | M1 for attempt to read at 43
5(a) (16.23) (18.18) (20, 12) (21. 8) B1 for 2 or 3 correct plots
plotted
5(b) negative
5(¢) Ruled line of best fit
5(d) Strict FT their ruled line of best fit

read at Sydney = 15°C
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6(a) 23 1
— oe
75
6(t) 192 or 192 4 to 1925 nfww 3 | M1 for
4=1635, 10=173, 15=1835, 23=105,
18=205 and 5=213
M1 for
(4<165+ 10=175 + 15=185 + 23=x195 +
18=2035 + 5=215) = 75 oe
After () scored, SC1 for E_;f’r =75
6(c) Correct cunmlative frequency curve 1 | B2 for at least 5 points plotted comrectly
or Bl for 4, 14, 2952 70, 75 sod
6(d) 193 to 195 1 | Dep on no clear indication of incorrect CF
6(e) 202 to 205 2 | FT their increasing curve
B1 for 60 nfarw
6if) 11 or 12 cao 1
7 Correct histogram with Freq. densities 3 | B1 for 4 or more rectangles on correct
1,15,2,24,08 bases.
B1 for 4 or more correct Freq. densities,
SO
8(a) 5 correct plots 2 | B1 for 3 or 4 correct plots
8(b) Negative 1
8(c) Line of best fit 1 | Acceptable ruled straight line.
8(d) Reading their value forx = 7.6 1 | Strict FT.
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Question Answer Marks Partial Marks
9(a)(i) 6 points plotted correctly 2 | B1 for 4 or 5 points plotted correctly
9(a)(ii) Positive 1
9(a)(iii 3 2
(a)(ii) — cao B1 for il oe seen
5 10
9(a)(1v) Ruled line of best fit B1
9(a)(v) 54 to0 58 B1 | FT reading from their straight line of best fit
at 48 km
ob)i) | 20<r<40 1
9(b)(ii) 39.5 3 | B1 for correct use of midpoints soi
M1 for
(10 x29+30x38+50x26+70x21+90
% 6) 120 oe
9(b)(iii) 225 2 | Bl for21 + 6 or 27 seen
10(a) Correct cumulative frequency curve 2 | B1 for at least 5 correct plots
10(b)(1) | 118t0 120 1
10(b)(11) | 14 to 18 nfww 2 | M1 for reading at CF 150 or 50
10(c) On average Lim’s tomatoes had lower B1 | Strict FT their median
masses oe
Masses of Ravi’s tomatoes were more B1 | Strict FT their IQR
consistent oe
10(d)(1) | 46, 26 1
10(d)(1) | 110<m < 120 1 | FT their frequency table
10(d)(1ii) | 118.8 3 | B1 for correct use of midpoints so1
M1 for
(2090 + 28x105 + 64115 + their 46x125 +
their 26x135 + 16x150) = 200 oe
11(a) 4 pomts correctly plotted 1
11(b) positive 1
11(c) Ruled line of best fit drawn 1
11(d) 4.35-4.55 1 | Dependent on a line of best fit or
FT their straight line of best fit with +ve
gradient
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12(a) 1.1 05 02 0.1 oe 2 | Bl for 2 or 3 correct
12(b) 70 cao 1
13(a) Correct completion of the curve 1
13(b)(1) 1.7 1
13(b)(ii) 1.3 1
13(b)(ii) | 75 2 | B1 for 125 seen
or SC1 for answer 74 or 76
14(a) Correct frequency polygon (ruled 2 | B1 for 4 or 5 heights correct soi
lines)
14(b) | ¢=9 B2 | M1 for [0xp] + 1x14 + 2x15 + 3x7 + 4xg + 5x5 +
6x2 oe
p =17 —rtheirq B1 | Strict FT provided ¢ integer with 0 < ¢ < 17
14(c)(1) | Correct labelled pie chart: 3 | B2 for correct sectors without labels or incorrect
Clomedy] , D[rama] , H[orror] labels
or B1 for one correct sector or 90, 54 and 72 seen
14(e)(ii 12 1
O | 2 7 16
60 20 360
14(c)(111 210 2 15 14
(©) —— oe M1 for — x—[x2]
3540 60 59
15) 1
or SC1 for | — | or answer — oe
16
15(a) =2 1
15(b) -1 1
15(c) 0 1
16(a) Correct curve from (4. 77) to 1
(6, 90) via (5, 87)
16(b)i) | 2.8 1
16(b)(i1) | 67 or 68 1
17(a) 187 1
17(b) 920 2 | M1 for 65 x 6 and 60 x 5 soi

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)




Statistics 4024

Compiled by: Mustafa Asif

18(a) 75 nfww 3 frequency x midvalue
M2 for Z oe
80
or M1 for Z fe
18(b) 25, 46,64, 73.78 1
18(¢c) 8 points correctly plotted and joined 2 | FT increasing curve
B1 for at least 6 points correctly plotted
18(d)(1) T4to 76 1
18(d)(i1) 36to 44 2 | Bl for 52 to 56 and 92 to 96 seen
18(e) 54 t0 62 3| Blfor27to029
M1 for attempt to read at (80 — 2 their 28)
19(a)(1) | 55< <60 1
19(a)(1) 60.8 nfww 3 . .
2 For Zfrequenq x midvalue oe
50
or M1 for z S
19(a)(1m1) i_:; or 0.46 or 46% 2 | Bl for 23 seen or 16 + 7 seen
19(b)(D) | 34 1
19(b)(i1) | 4.5 2 | Bl for31.5to 32.5 and 36 to 37 seen
19(b)(i1) | (28, 0) (32, 15) (36, 45) (40, 60) plotted and points joined 3 | B2 for at least 3 correct points plotted
or Bl for 2 correct points plotted or (28, 0) (32, 15) (36, 45)
and (40, 60) seen

20 (a) 0.155 cao
(b) 20 WWW
21 (a) 20
25
(b) Rectangle with base 35 to 50 and height 2
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22 (a) Vertical axis label should be ‘Frequency 1
density’ or heights should be 3, 8, 10, 2.
(b) Rectangles with same bases as in (a), with 3* C2 for 4 bars correct, with no label
heights 3, 8, 10, 2. or incorrect scale on vertical axis
Vertical label “Frequency density’ and a or
suitable scale. for 3 bars correct with ‘Frequency
density’ label and numbered linear
scale.
C1 for numbers 3, 8, 10, 2; or
‘Frequency density” label or for 3
bars correct
23 (a) 0 1
(b) I 1
(c) 1.6 oe 2% Ml for (11 x1+9%x2+7x3+6x
4+ 1x6)/50
24 (a) Two correct bars drawn 2 C1 for rectangle base 0 to 10 height 2.8
or for rectangle base 30 to 60 height 0.6
(b) 12 1
18+m ) .
(©) —— oe or oe evaluated 2ft* | B1 FT for fraction with numerator or
150 138+m denominator correct
or for answer 20% or 0.2
25 (a) (2) (4) 14 54 84 98 (100) 1
(b) Correct curve 2 P1 for at least 5 correct plots
© () 195 fi 190 < and < 200 1
(ii) 50 75 2 B1 for one quartile correct in ranges
225t 235 0r 160 to 175
(d) Correct curve 4 P3 for at least 4 correct plots or
B1 + Bl for any two correct points soi.
(e) 92 fi 1
(f) BI5ftA Ift | Their 90— 75
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26 i 2
@ & | le M1 for OX7H1x5+2x6+3x4+4x3
25 T+5+6+4+3
(i) |2 1
(i) |0 1
(b) appropriate reason 1
1 2 5 4
© —cao M1 for —x—oe
5 4
(d) Correct bar chart with axes labelled 2 Bl if only one error (eg incorrect height,
scales missing / incorrect, inconsistent bar
widths, or 4 correct bars)
(e) 00134 1
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