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7his  chapter,  Analysing  data, examined  the statistical  measures of  central  tendency  (n"iean,
median, mode)  and spread (range, interquartile  range, standard  deviation).  You should
l)e competent  at making  statistical  calculations  on sets of numerical  data, iiicluding  those
represented  in frequency  tables, class intervals  (grouped  data), dot plots  and stem-and-
led'if plots.  Make  sure you know  how to use the statistical  functions  of  your  calculator.  You
51iould understand  the new cot-icepts of  quantiles  (quart'les,  deciles and percentiles), be
able tO interpret  cumulative  frequency  graphs and consti'uct  box plots using a five-niunber
Sllrnrnar7. You must also be able to describe, compare and interpret data sets in terms of
modality,  shape (symmetrical  and skewness), measures of  central  tendency  and spread and
also look  at the effect  of  outliers.
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Make a summary  of  this topic. Use the outline  at the start of  this chapter  as a guide. An
a complete  mind  map is shown below. Use your  own words, symbols, diagrams, boxes and

a ders. Gain  a 'whole  picture'  view of the topic  and identify  any weak areas.
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6 A grouped  data frequency  table  is shown.

tnd so on,  and

9 10  11 1.?

ce

IrlCe.

rice  of  the

:h  average

What  is the mean?  Select  A,  B, C or  D.

A  24.1  B 253

C 26.1  D  28.1

11-15

16-20

21-25

26-30

31-35

7 In a national  mathematics  test,  Simone  scored  84.

a This score was above the 7th decile, D7. Approximately  what percentage  of students
taking  the test  scored  lower  than  her?

b More  specifically, Simone's score was at the 78th percentile, P78. What  percentage
of  students  scored  higher  than  her?

8 a  What  is the  meaning  of  'interquartile  range'?

b A random  sample  of  15 packets  of  corn  chips  had the following  masses  in  grams.

Find  the  range  and interquartile  range  of  these  masses.

52 51 50 49  50 50 48  51

51 50 49  53 50 49  51

9 This  stem-and-leaf  plot  on the  right  represents  the

number  of  points  per  match  scored  by the Sharks  in a

football  season.  For  this  data,  find:

a  the  range

b  the interquartile  range.

Stem

o

Leaf

66

23444889

00056

0024467

o

2

10 In  a small  business, eight  employees  earn  the  following  wages per  week.

$1026 $874 $950 $950 $980 $1140 $1216 $1710

Is the wage of $1710 an outlier  for this set of data? Justify your answer with  calculation.

Il  Consider  the set of  scores:

4 7 8 8 12  15  19  20

a  What  is the effect  on the mean  and  median  if  an outlier  of  40 is added  to

this  data set.

b  Is the  mean  or median  a better  measure  of  central  tendency  when  there  is an  outlier

in the data set?
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12 Stiidents  were  surveyed  aborit  the  number  of  pairs  of
shoes  they  owiied,  and  the  results  are sliown  in  the
table  on the  right.

a  Copy  the  table,  adding  a cumulative  frequency

colun'in.  Then  draw  a criniulative  frequency

histogram  and  polygon.

b Use  your  polygon  to calculate:

i the  median

ii the  interquartile  range

iii the  3rd  decile.

13 The  cumulative  frequency  graph

shows  the  results  of  an assigiiment

marked  out  of  10.

a  How  maiiy  students  completed

tlie  assignment?

b  Use  the  graph  to estimate:

i the  median

ii the  interqriartile  range

iii the  6th  decile

iv  tlie  45  th  percentile.

'.Pairs.qf shoesl. Frequency2

Marks  in  a test

Mark

14  This  box  plot  represents  the. mimber  of
goals  scored  per  game  by  a hockey  team

over  a season.

a  'What  was the  lowest  score?

012345678

Goals  per  gatne

9 10 11 12

b  Find  the  interquartile  range.

c In  what  fraction  of  games  were  more  than  8 goals  scored?

d  In  what  percentage  of  games  were  fewer  than  5 goals  scored?

15 a  Create  a five-number  sunnnary  for  the  corn  chip  packet  masses  in  Question  8b.
b  Represent  the  mass  data  011 a box  plot.
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I 6 Tlie  parallel  box  plots  sliow  the  distribution  of  marks  for  exams  in  Englisli  and  Historv.

10

6

5

Englisli

Historv  * l- . I I
10 20 30 40 50 60

Marks

70 80 90 100

Which  subject  has the  smaller  spread  of  marks?  Give  reasons.

The  number  of  students  who  scored  70 or  less is the  same  for  both  subjects.

If  I-H students  did tlie  English  exam,  how  many  students  did the  Historv  exam?

17  For  quality  testing,  a manufactiirer  takes  a random  sample  of  10 screws,  eacli  desigiied  to

have  a length  of  2 cm.  The  actual  lengths  of  the  screws,  in centin'ietres,  are:

2.00  1.99  1.98  2.01  2.01  1.97  2.03  1.98  2.01  2.00
e

Find  the  mean  screw  length.

Find  the  standard  deviation,  correct  to two  decin'ial  places.

9 10

) 10 11 12

:stion  8b.

18  For  the  shoe  data  from  Question  12,  calculate  (correct  to one  decimal  place):

a  the  mean  b the  standard  deviation.

19  The  results  for  the  multiple-choice  section  in two  tests  taken  by  ;i Year  11 M,ithen'iat'cs

class  ai-e shown  below.

li

l-

10 9 8 7 6 5 4 3 2 1 l) I 2 3 4 5 6 7 8 9 10
Frequency

a  Find  the  mean,  median  and  mode  for  each  test.

b Describe  the  shape  of  the  dat:i  set  for  each  test.

c For  eacli  test,  find:

i the  range  ii the  interquartile  range

d Are there any sigiiificaitt  differences in the results of the nvo tests? Justly  your
answer  by referring  to the  measures  of  central  tendency  and  spread  of  the  tests.

iii the  standard  deviation.

Clinplpi  tu:
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Test  yourself  10

1 a  173.2  b 171.5  c 168.170

60 -  < 70 65 7

70 -  <  80 75 13

80 -  <  90

90 -  < 100

' 50

b 81 km/h  c 80-90  d  80-90

3 mean  =  6.8,  median  =  7, mode  =  7

4 a  mean  $699  875  b median  $661 000

c Median,  the  outlier  of  1480  000 does not
affect  its value  as it  does the  mean.

5  a  mode  b mean  c median

6 C

7 a  70o*  b 22%

8 a  Range  of  middle  50% of  scores

b Range=53-48=5,IQR  =51-49=2

9 a  56  b 19

10 0,+l.5XIQR=ll78+l.5X228=l520

So, 1710  is an oudier.

1l 0  Increases  the  mean  &om  11.625  to 14.778
and also increases  the  median  from  10 to 12.

b The  median  -  less affected  by  the  outlier.

12 a  Cumulative  frequency  8, 19, 29, 35, 40

Students'  shoes
40

o

Pairs  of  shoes  oivned

b  i 7 ii  8 -  6 =  2 iii  6

13  a  36

b i  4.5  ii  7 -  3 =  4

iii  5 iv  4
I

14  a  O b  5 c -  d 25oA

15  a  48,49,50,51,53  2
b

4,

48 49 50 51 52 53
Marges  of  cbip  packets

16  a  English  -  smaller  range  and IQR.

b  96

17  a  1.998  cm  b  O.02 cm

18  a  6.7  b  1.3

19  a  Testl:mean=5.6,median=6,mode=6

Test  2: mean  =  63 median  =  7 mode  =  7

b  Test  1: Results  are symmetrical.

Test  2: Results  are negatively  skewed.

c Testl:  i 7 ii  2 iii  1.74

Test2:  i 8 ii  2 iii  1.80

d  Results  of  Test  2 are just  better  than  Test l as
mean,  mode  and median  of  Test  2 are higher  than
for  Test  1. The  spread  for  both  tests are similar  as
there  is only  a difference  of  1 between  ranges,  the
IQRs  are equal  and the  standard  deviations  are
approximately  equal.
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