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3.1 INTRODUCTION

Inyour previousclasses, you have dealt with varioustypesof data. You havelearnt to
collect data, tabulateand put it intheform of bar graphs. The collection, recording and
presentation of data help usorganise our experiencesand draw inferencesfrom them.
In thischapter, we will take one more step towards|earning how to do this. You will
come across some more kinds of dataand graphs. You have seen several kindsof data
through newspapers, magazines, tel evision and other sources. You also know that all
datagive ussome sort of information. Let uslook at some common forms of datathat

yOU COMe across.
Table 3.1 Table 3.2
Temperaturesof cities Football
as on 20.6.2006 World Cup 2006
Max. Min. Ukraine beat Saudi Arabiaby 4-0
Ahmedabad 38°C 20°C %dn baTuniS-aby 3-1
- Switzerland beat Togo by 2-0
Amritsar 37°C 26°C
Bangalore 28°C 21°C —— _Table;z -
: - - ata showing weekly absentees
Chennai 36°C 27°C in aclass
D(?Ihl 38°C 28°C Monday
Jaipur 39°C 29°C Tuesday
Jammu 41°C 26°C Wednesday -
Mumbai 32°C 27°C Thurg‘jay
Friday
Marksof fivestudentsin aHindii test Saturday
of 10 marksare: 4,5, 8,6, 7 representsone child
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What do these collections of datatell you?

For exampleyou can say that the highest maximum temperature wasin Jammu on
20.06.2006 (Table 3.1) or we can say that, on Wednesday, no child was absent.
(Table3.3)

Canweorganise and present these datain adifferent way, so that their analysisand
interpretation becomes better?We shall address such questionsin thischapter.

3.2 CoLLECTING DATA

The dataabout thetemperaturesof cities(Table 3.1) cantell usmany things, but it cannot
tell usthecity which had the highest maximum temperatureduring theyear. Tofind that, we
need to collect dataregarding the highest maximum temperature reached in each of these
citiesduringtheyear. Inthat case, thetemperature chart of one particular date of theyear,
asgivenin Table3.1 will not besufficient.

Thisshowsthat agiven collection of datamay not giveusaspecificinformationrelated
to that data. For thiswe need to collect datakeeping in mind that specificinformation. In
the above case the specific information needed by us, was about the highest maximum
temperature of the cities during the year, which we could not get from Table 3.1

Thus, befor e collecting data, we need to know what wewould useit for.
Givenbelow areafew situations.

Youwant to study the

— Performanceof your classin Mathematics.

— Performanceof Indiainfootball or in cricket.

— Femaleliteracy rateinagivenarea, or

— Number of children below theage of fiveinthefamiliesaround you..

Wheat kind of datawould you need inthe above situations? Unlessand until you col lect
appropriate data, you cannot know the desired information. What isthe appropriate data
for each?

Discusswith your friends and identify the datayou would need for each.
Someof thisdataiseasy to collect and somedifficult.

" 3.3 ORGANISATION OF DATA

When we collect data, we haveto record and organiseit. Why do we need to
dothat? Consider thefollowing example.

Ms Neelam, class teacher wanted to find how children had performed
in English. She writes down the marks obtained by the studentsin the
followingway:

23, 35, 48, 30, 25, 46, 13, 27, 32, 38

Inthisform, the datawas not easy to understand. She also did not know whether her
impression of the studentsmatched their performance.
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Nedlam’scolleague helped her organisethedatain thefollowingway (Table 3.4).

Table 3.4
Roll No. Names Marks Roll No. Names Marks
Out of 50 Out of 50
1 Ajay 23 6 Govind 46
2 Armaan 35 7 Jay 13
3 Adhish 48 8 Kavita 27
4 Dipti 30 9 Manisha 32
5 Faizaan 25 10 Neerg 38

Inthisform, Nedlam wasableto know which student hasgot how many marks. But she
wanted more. Deepikasuggested another way to organisethisdata(Table 3.5).

Table 3.5
Roll No. Names Marks Roll No. Names Marks
Out of 50 Out of 50
3 Adhish 48 4 Dipti 30
6 Govind 46 8 Kavita 27
10 Neerg 38 5 Faizaan 25
2 Armaan 35 1 Ajay 23
9 Manisha 32 7 Jay 13

Now Neelam was able to see who had done the best and who needed help.

Many kindsof datawe comeacrossare put in tabular form. Our school rolls, progress
report, index in the note books, temperature record and many othersareall in tabular
form. Canyou think of afew more datathat you comeacrossin tabular form?

When we put datain aproper tableit becomes easy to understand and interpret.

Weigh (inkg) atleast 20 children (girlsand boys) of your class. Organisethedata, and
answer thefollowing questionsusing thisdata.

() Whoistheheaviest of al?

(i) Whatisthemost commonweight?
(i) What isthedifference between your weight and that of your best friend?

3.4 REPRESENTATIVE VALUES
Youmight beaware of theterm average and would have comeacrossstatementsinvolving

theterm‘average’ inyour day-to-day life:

® |shaspendsonanaverageof about 5 hoursdaily for her studies.
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® Theaveragetemperature at thistime of theyear isabout 40 degree Celsius.

® Theaverageageof pupilsinmy classis12 years.

® Theaverage attendance of studentsin aschool during itsfinal examination was
98 per cent.

Many moreof such statementscould bethere. Think about the statementsgiven above.
Doyouthink that thechild in thefirst statement studiesexactly for 5 hoursdaily?

Or, isthetemperature of thegiven place during that particular timeaways40 degrees?
Or, isthe age of each pupil inthat class 12 years? Obviously not.

Thenwhat do these statementstell you?

By averagewe understand that I sha, usually, studiesfor 5 hours. On somedays,
shemay study for lessnumber of hoursand on the other days she may study longer.

Similarly, the averagetemperature of 40 degree celsius, meansthat, very often,
thetemperatureat thistime of theyear isaround 40 degree celsus. Sometimes, it may
belessthan 40 degree celsiusand at other times, it may be morethan 40°C.

Thus, weredisethat averageisanumber that representsor showsthe central tendency
of agroup of observationsor data. Since averageliesbetween the highest and thelowest
vaueof thegiven dataso, wesay averageisameasure of the central tendency of thegroup
of data. Different formsof dataneed different formsof representative or central valueto
describeit. One of these representative valuesisthe“ ArithmeticMean”. Youwill learn
about the other representative valuesinthelater of the chapter.

3.5 ARrRITHMETIC MEAN

The most common representative value of agroup of dataisthe arithmetic mean or the
mean. To understand thisin abetter way, let uslook at thefollowing example:

Two vesselscontain 20 litresand 60 litresof milk respectively. What isthe amount that
each vessal would have, if both sharethe milk equally?Whenweask thisquestionweare
seeking thearithmetic mean.

Inthe above case, the average or the arithmetic mean would be

Total quantity of milk 20+ 60
Number of vessels 2
Thus, each vesselswould have 40 litresof milk.

Theaverageor Arithmetic mean (A.M.) or smply meanisdefined asfollows:

litres=40litres.

_ Sum of dl observations
"~ number of observations

mean
Consider theseexamples.

ExampLE 1 Ashishstudiesfor 4 hours, 5 hoursand 3 hoursrespectively onthree
consecutive days. How many hoursdoes he study daily onan average?
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SoLuTioN  Theaveragestudy timeof Ashishwould be
Total number of study hours 4+5+3

Number of days for which he studied - 3
Thus, we can say that Ashish studiesfor 4 hoursdaily onan average.

hours =4 hours per day

ExampLE 2 A batsman scored thefollowing number of runsinsix innings:
36, 35, 50, 46, 60, 55

Calculatethe meanrunsscored by himinaninning.

SoLuTtioN Tota runs= 36+ 35+ 50 + 46 + 60 + 55 = 282.

Tofind themean, wefind the sum of dl the observationsand divideit by the number of
observations.

- 282 L
Therefore, inthiscase, mean= 6 - 47. Thus, themeanrunsscored inaninning are47.

Where does the arithmetic mean lie Zi i, (w_\\

How would you find the average of your study hoursfor the whole week?

THINK, Discuss AND WRITE

Consider thedatain theabove examplesand think on thefollowing:
® |sthemean bigger than each of the observations?
® |sitsmaller than each observation?

Discusswith your friends. Frame one more example of thistype and answer the
samequestions.

Youwill find that themean liesinbetween the greatest and thesmallest observations.  &———7
In particular, the mean of two numberswill alwayslie between the two numbers.

5+11
For examplethemean of 5and 11is —— =8 , which liesbetween 5 and 11.
Canyou usethisideato show that between any two fractiona numbers, you canfind

1 1
asmany fractional numbersasyou like. For example between 5 and 4 You havetheir
1 1

3 1 3 7
average =—— = - and then between — and 3" you have their average I3

2 8 2

1. Findthemean of your deeping hoursduring oneweek.

1 1
2. Findatleast 5 numbersbetween 5 and 5. M
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3.5.1 Range

The difference between the highest and the lowest observation gives us an ideaof the
spread of the observations. Thiscan befound by subtracting thelowest observation from
the highest observation. We call the result the range of the observation. Look at the

falowingexample:
ExavmprLE 3 Theagesinyearsof 10teachersof aschool are:
32, 41, 28, 54, 35, 26, 23, 33, 38, 40

() What istheageof theoldest teacher and that of the youngest teacher?

(i) What istherange of the agesof the teachers?
(i) What isthe mean age of theseteachers?

SoLuTION
(1) Arrangingtheagesin ascending order, weget:
23, 26, 28, 32, 33, 35, 38, 40, 41, 54

Wefind that the age of the oldest teacher is54 years and the age of the youngest

teacheris23 years.
(i) Rangeof the agesof theteachers= (54 —23) years= 31 years
(i) Mean ageof theteachers

3 23+26+28+32+33+35+38+40+41+54
a 10

years
50
= To years = 35 years

ExERcISE 3.1

1. Findtherangeof heightsof any ten studentsof your class.

2. Organisethefollowing marksinaclassassessment, inatabular form.

3. Findthemean of thefirst fivewholenumbers.
4. A cricketer scoresthefollowing runsineight innings:
58, 76, 40, 35, 46, 45, 0, 100.

Find the mean score.

4 6 7 5 3 5 4 5 2 6

2 5 1 9 6 5 8 4 6 7

(i) Whichnumber isthehighest? (i) Whichnumberisthelowest?
(i) What istherange of the data? (iv) Findthearithmetic mean.
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. Following table showsthe points of each player scored infour games:

Player Game Game Game Game
1 2 3 4
A 14 16 10 10
B 0 8 6 4
C 8 1n Didnot 13
Play

Now answer thefollowing questions:

0]
(i)
(if)
)

Find the mean to determine A’saverage number of pointsscored per game.

To find the mean number of points per gamefor C, would you dividethetotal
pointsby 3 or by 4?Why?

B playedin all thefour games. How would you find the mean?
Who isthebest performer?

. Themarks (out of 100) obtained by agroup of studentsin asciencetest are 85, 76,
90, 85, 39, 48, 56, 95, 81 and 75. Find the:

(i) Highest and thelowest marks obtained by the students.
(i) Rangeof themarksobtained.
(i) Mean marksobtained by thegroup.
. Theenrolment inaschool during six consecutiveyearswasasfollows:
1555, 1670, 1750, 2013, 2540, 2820

Find the mean enrolment of the schooal for thisperiod.
. Therainfal (inmm) inacity on 7 daysof acertain week wasrecorded asfollows:

Day Mon | Tue | Wed | Thurs| Fri Sat | Sun
Rainfall| 0.0 | 122 21 | 00 [ 205 55| 10
(inmm)

() Findtherangeof therainfall intheabovedata
(i) Findthemeanrainfal for theweek.
(i)  Onhow many dayswastherainfal lessthanthemeanrainfall.

. Theheightsof 10 girlsweremeasuredin cm and theresultsare asfollows:
135, 150, 139, 128, 151, 132, 146, 149, 143, 141.
() Whatistheheight of thetallestgirl? (i) Whatistheheght of theshortest girl?

(i) What istherange of thedata? (iv) Whatisthemean height of thegirls?
(v) How many girlshave heightsmorethan themean height.
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3.6 MobE

Aswe have said Mean isnot the only measure of Central tendency or the only form of
representative value. For different requirementsfrom adataother measures of Central
tendenciesare used.

Look at the following example

Tofind out theweekly demand for different Sizesof shirt, ashopkeeper kept recordsof sales
of sizes90 cm, 95 cm, 100 cm, 105 cm, 110 cm.. Following istherecord for aweek:

Size(ininches) 90cm | 95cm | 100cm | 105cm | 110cm | Total
Number of shirtssold 8 22 32 37 6 105

If he found the mean number of shirts sold, do you think that he would be ableto
decidewhich shirt sizesto keepin stock?

Moo toial Shirtesold Total number of shirts sold _ 105 _
een OH Ot SIS SOA= umber of different sizes of shirts 5

Should he obtain 21 shirts of each size? If hedoesso, will hebeableto cater tothe
needsof the customers?

The shopkeeper, on looking at the record, decidesto procure shirts of sizes95cm,
100cm, 105cm. He decided to postpone the procurement of the shirts of other sizes
because of their small number of buyers.

Look at another example

The owner of areadymade dress shop says, “ Themost popular size of dress| sell isthe
Sze90cm.

Observethat here a so, the owner is concerned about the number
of shirtsof different sizessold. Sheishowever looking at the shirt size
that issold themost. Thisisanother representative valuefor the data.

A Thehighest occuring event isthe sale of size 90cm. Thisrepresentative
valueiscalled themode of thedata.

Themodeof a set of observationsisthe observation that occurs
most often.

ExavpLE 4 Findthemodeof thegivenset of numbers: 1,1,2,4,3,2,1,2,2,4

SoLuTioN  Arranging the numberswith samevaluestogether, we get
1,1,1,2,2,2,2,3,4,4
Mode of thisdatais 2 becauseit occurs more frequently than other observations.

3.6.1 Mode of Large Data

Putting the same observationstogether and counting themisnot easy if the number of
observationsislarge. In such caseswetabul ate the data. Tabul ation can begin by putting
tally marksand finding thefrequency, asyou did in your previousclass.
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odkattefaloving g

EXAMPLE D Following arethe marginsof victory inthefootbal Find the mode of

matchesof aleague. (i) 2.6,5,3,0,3,4,3 245,
11 3! 2’ 5’ ll 41 61 21 51 21 21 2! 4’ 1’ 2’ 31 11 11 21 31 2’ 2’ 4’
6,4,3,2,1,1,4,2,1,53,3,2,3,2,4,2,1,2

Find themode of thisdata. @) 2,14, 16, 12, 14, 14, 16,

SoLuTioN  Letusputthedata inatabular form: ety 20 i 22, 4

Marginsof victory Tallybars Number of matches
1 HH 1HI 9
2 HH 1 14
3 HH I
4 HH
5 1l
6 I 2
Total 40

Looking at thetable, we can quickly say that 2isthe‘mode’ since 2 has occured the
highest number of times. Thus, most of the matches have been wonwith avictory margin
of 2goals.

THINK, Discuss AND WRITE

Can aset of numbers have more than one mode?

ExamMPLE 6 Find the mode of thenumbers: 2,2, 2,3,3,4,5,5,5, 6, 6,8

SoLuTioN  Here, 2 and 5 both occur threetimes. Therefore, they both are modes of
the data.

1. Rec ordtheageinyearsof al your classmates. Tabulatethe dataand find themode.
2. Recordtheheghtsin centimetresof your classmatesand find themode.

1. Findthemodeof thefollowing data:
12, 14, 12, 16, 15, 13, 14, 18, 19, 12, 14, 15, 16, 15, 16, 16, 15,
17, 13, 16, 16, 15, 15, 13, 15, 17, 15, 14, 15, 13, 15, 14
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2. Heights(incm) of 25 children aregivenbelow:
168, 165, 163, 160, 163, 161, 162, 164, 163, 162, 164, 163, 160, 163, 16, 165,
163, 162, 163, 164, 163, 160, 165, 163, 162
What isthe mode of their heights? What do we understand by Mode here?

Whereasmean givesusthe averageof al observationsof thedata, the mode givesthat
observation which occursmost frequently in the data.
L et usconsder thefollowing examples:
(@ You haveto decideupon thenumber of chapattis needed for 25 peoplecalledfor a
feast.
(b) A shopkeeper selling shirtshasdecided to replenish her stock.
(©) Weneedtofind the height of the door needed in our house.
(d) Whengoingonapicnic, if only onefruit can be bought for everyone, whichisthe
fruit that wewould get.
Inwhich of these situations can we use the mode asagood estimate?
Consider thefirst statement. Supposethe number of chapattis needed by each person
is 2,3,2,3,2,1,2,3,2,2,4,2,2,3,2,4,4,2,3,2,4,2,4,3,5
Themodeof thedatais2 chapattis. If we use mode asthe representativevaluefor this
data, then we need 50 chapattis only, 2 for each of the 25 persons. However the total
number would clearly beinadequate. WWould mean be an appropriaterepresentative value?
For thethird statement the height of the door isrelated to the height of the persons
using that door. Supposethereare5 children and 4 adultsusing the door and the height of
each of 5 childrenisaround 135 cm. The modefor the heightsis 135
cm. Should weget adoor that is 144 cm high? Would all the adultsbe
ableto gothroughthat door?1tisclear that modeisnot the appropriate
representative value for this data. Would mean be an appropriate
representative value here?
Why not?Which representative val ue of height should be used to
decidethedoorheight?
Smilarly andysetherest of thestatementsand find therepresentative
vaueuseful for that issue.

TrY THESE

Discusswithyour friendsand give
(& Two situationswhere mean would be an appropriate representative value to
use, and

(b) Twosituationswheremodewould be and appropriaterepresentativevalueto use.
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3.7 MEDIAN

We have seen that in somesituations, arithmetic mean isan gppropriate measure of central i 3 \/>
tendency whereasin some other situations, modeisthe appropriate measure of central /%%& ‘

tendency.

L et usnow look at another example. Consider agroup of 17 studentswith thefollowing
heights (incm): 106, 110, 123, 125, 117, 120, 112, 115, 110, 120, 115, 102, 115, 115,
109, 115, 101.

The gamesteacher wantsto dividethe classinto two groups so that each group has
equa number of students, one group has studentswith height lesser than aparticular height
and the other group has student with heightsgreeter than the particular height. How would
shedothat?

L et usseethevariousoptionsshe has:
(i) Shecanfindthemean. Themeanis

106 +110+123+125+117+120+112+115+110+120+115+102+115+115+109+115+101
17

/

:@:113,5
17

o, if theteacher dividesthe studentsinto two groupson thebasisof thismean height,
such that one group has students of height | essthan the mean height and the other group
has studentswith hei ght more than the mean height, then the groupswould be of unequal
size. They would have 7 and 10 membersrespectively.
(i) Thesecond optionfor her istofind mode. Theobservationwith highest frequency is
115 cm, which would be taken asmode.
There are 7 children below the mode and 10 children at the mode and above the
mode. Therefore, we cannot dividethegroup into equal parts.
Let ustherefore think of an alternative representative value or measure of central
tendency. For doing thiswe again look at the given heights (in cm) of studentsarrange
themin ascending order. We havethefollowing observations:
101, 102, 106, 109, 110, 110, 112, 115, 115, 115, 115, 115, 117, 120, 120, 123, 125
Themiddlevaueinthisdatais 115 because thisval ue dividesthe studentsinto two
equal groupsof 8 studentseach. Thisvalueiscalled asM edian. Median refersto the
valuewhichliesinthemiddleof thedata(when arrangedinan
increasing or decreasing order) with half of the observations
aboveit and the other half below it. The gamesteacher decides . .
to keep the middle student asarefreein the game. Yourfriend found themedianandthe

Y i v th h ber of mode of agiven data. Describe and
ere, we consider only those cases where number o correct your friendserror if any:
observationsisodd.

o . , : 35, 32, 35, 42, 38, 32, 34
Thus, inagiven data, arranged in ascending or descending . ~
order, themedian gives usthe middle observation. Median = 42, Mode = 32
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Notethat in genera, we may not get the same valuefor median and mode.

Thusweredisetha mean, mode and median arethe numbersthat aretherepresentative
valuesof agroup of observationsor data. They lie between the minimum and maximum
valuesof thedata. They arealso called the measures of the central tendency.

ExampPLE 7 Findthemedian of the data: 24, 36, 46, 17, 18, 25, 35

SorLutioNn  Wearrangethedatain ascending order, we get 17, 18, 24, 25, 35, 36, 46
Medianisthemiddleobservation. Therefore 25isthe median.

EXERCISE 3.2

1. Thescoresin mathematicstest (out of 25) of 15 studentsisasfollows:
19, 25, 23, 20, 9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20

Find the mode and median of thisdata. Arethey same?

2. Therunsscoredinacricket match by 11 playersisasfollows:
6, 15, 120, 50, 100, 80, 10, 15, 8, 10, 15

Find the mean, mode and median of thisdata. Arethethree same?

3. Theweights(inkg.) of 15 studentsof aclassare:
38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38, 47

() Findthemodeand median of thisdata
(i) Istheremorethan onemode?
4. Find themode and median of thedata: 13, 16, 12, 14, 19, 12, 14, 13, 14

5. Tdl whether thestatement istrueor fase:

() Themodeisawaysoneof thenumbersinadata.
(i) Themean can be oneof thenumbersin adata.

(i) Themedianisawaysoneof thenumbersin adata.
(iv) A dataalwayshasamode.
(v) Thedata6, 4, 3,8, 9, 12, 13, 9 hasmean 9.

3.8 UsE oF BAR GRrAPHS WITH A DIFFERENT PURPOSE

We have seen last year how information collected could befirst arranged in afrequency
distribution table and then thisinformation could be put asavisua representationinthe
form of pictographsor bar graphs. You can look at the bar graphs and make deductions
about thedata. You can a so get information based on these bar graphs. For example, you
can say that themodeisthelongest bar if the bar representsthe frequency.

3.8.1 Choosing a Scale

Weknow that abar graph isarepresentation of numbersusing barsof uniformwidth and
the lengths of the bars depend upon the frequency and the scale you have chosen. For
example, inabar graph where numbersin unitsareto be shown, the graph representsone
unit length for oneobservation andif it hasto show numbersin tensor hundreds, one unit
length can represent 10 or 100 observations. Consider thefollowing examples:
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ExampLE 8 Two hundred studentsof 6" and 7" classwere asked to nametheir favourite
colour so as to decide upon what should be the colour of their School
Building. Theresultsareshowninthefollowing table. Represent thegiven

dataon abar graph.
FavouriteColour Red Green | Blue | Ydlow | Orange
Number of Students 43 19 55 49 34

Answer thefollowing questionswith thehelp of the bar graph:
(i) Whichisthemost preferred colour and whichistheleast preferred?

(i) How many coloursarethereinal?What are

thQ/? Scale : 1 unit = 10 students
60

SoLuTioN Chooseasuitablescaleasfollows: 50
Startthescaleat 0. Thegreatest valueinthedatais

55, s0 end the scale at a value greater than 55, 0
suchas60. Useequd divisonsaongtheaxes, such 30
as increments of 10. You know that all the bars £ 20
would lie between 0 and 60. We choosethescale 2 10

such that the length between 0 and 60 is neither
toolong nor too small. Herewetake 1 unit for 10
students.

Wethen draw and |abel the graph asshown.
From the bar graph we conclude that
(i) Blueisthemost preferred colour (Becausethe bar representing Blueisthetallest).
(i) Greenistheleast preferred colour. (Because the bar representing Green is the
shortest).
(i) Therearefivecolours. They are Red, Green, Blue, Yellow and Orange. (Theseare
observed onthehorizonta line)

Red
Green
Blue
Yellow

ExavpLE 9 Following datagivestotal marks (out of 600) obtained by six children of
aparticular class. Represent thedataon abar graph.

Students Ajay Bali Dipti | Faiyaz | Geetika| Hari

MarksObtained 450 500 300 360 400 540

SoLuTION
(1) Tochoosean appropriate scalewemake equal divisionstakingincrementsof 100.
Thus 1 unit will represent 100 marks. (What would bethedifficulty if wechooseone
unit to represent 10 marks?)

]
(@]
c
©
o
o
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(i) Now represent the dataon the bar graph.

Scale : 1 unit = 100 marks

600
500
400
2 300 E
E YR IREIE:
22000 < = > °
£ 100 o o I
0

Students
Drawing Double Bar Graph

Consider thefollowing two collectionsdatagiving theaverage daily hoursof sunshinein

two cities Aberdeen and Margatefor all thetwelve monthsof theyear. Thesecitiesare
near the south pole and hence have only afew hourse of sunshineeach day.

In Margate
Jan |Feb | Mar | April May |June | July |Aug | Sept.|Oct. Nov. Dec.

Aver age
hoursof | 2 31| 4| 4 |73 8 |71 7 |6l|l6| 4| 2
Sunshine 4 4 2 4

In Aberdeen
Aver age
hoursof |12 |3 (31| 6 |5%|6l|5%|5 [42|a]| 3|13

. 2 2 2| 2| 2 2 4
Sunshine

By drawing individua bar graphsyou could answer questionslike
(1) Inwhichmonth doeseach city hasmaximumsunlight? or
(i) Inwhichmonthsdoeseach city hasminimumsunlight?

However, to answer questionslike* Inaparticular month, which city hasmoresunshine
hours’, we need to compare theaverage hours of sunshineof both thecities. Todothiswe
will learnto draw what iscalled adouble bar graph giving theinformation of both cities
Sideby side.

Thisbar graph (Fig 3.1) showsthe average sunshineof both thecities.

For each month we have two bars, the heights of which give the average hours of
sunshinein each city. Fromthiswe caninfer that except for the month of April, thereis
awaysmore sunshinein Margatethanin Aberdeen. You could put together asimiliar bar
graphfor your areaor for your city.
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|| Margate Scale : 1 unit = 1 hour of sunshine
|:| Aberdeen — |

House of sunshine
N
|
|
|
|
|
|

- —|
0 I
o
()]
L

c < = > (0] > - - - )
© o 5 ® c 5 2 Q 0 Q
> s < = 3 3 & & O a
S =)
<
Fig 3.1
Let uslook at another example morerelated to us.
ExamvpLE 10 A mathematicsteacher wantsto see, whether the new technique of teach-
ing she applied after quarterly test was effective or not. Shetakesthe
scoresof the 5 weakest childreninthe quarterly test (out of 25) andin
thehdf yearly test (out of 25):
25 Quarterly
Students | Ashish | Arun |Kavish [Maya| Rita Half Yearly
Quarterly | 10 | 15 | 12 | 20 | 9 20
Halfyearly| 15 | 18 | 16 21 | 15 215
=
10
SoLuTION  Sincethere seemsto be amarked improvement in most of
the students, theteacher decidesthat she should continueto
usethe new techniqueof teaching. O T T T, T,
Can you think of afew more situtions where you could use double § 2 5 § 4
bar graphs’? Students

1. Thebar chart (Fig 3.2) showstheresult of asurvey totest water resistant waiches -

made by different companies.
Each of these companiesclaimed that their watcheswerewater resistant. After a NS !

test the aboveresultswererevea ed.

5 marks

Scale : 1 unit
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(@ Canyouwork afraction of the number of watchesthat

Number tested |eaked to the number tested for each company?
Number that leaked ,,  (b) Could youtell onthisbasiswhich company has better
40 S watches?
£ 2. Sdeof English and Hindi booksin the years 1995, 1996,
2 30 S 1997 and 1998 are given below:
= I
£ 20 = 1995 | 1996 | 1997 |1998
= 5 -
= English| 350 [ 400 | 450 | 620
10 ;D- Hindi | 500 [ 525 [ 600 | 650
0 § Draw adoublebar graph and answer thefollowing questions:
A B C D (@ Inwhichyear wasthedifferencein the sale of thetwo
Company language books|east?.
Fig 3.2 (b) Can you say that the demand for English books rose
fagter? Judtify.
EXERCISE 3.3
1. Usethebar graph (Fig 3.3) to answer thefollowing questions.
(@ Whichisthemost popular pet?  (b) How many children havedog asapet?
Pets owned by Students 600 Scale: 1cm = 100 books
of class seven. 4 500
12 S
10 2 400
Z8 ° .
§ 6 2300 - 3
g4 E 0o 3
» 2 Z - = o
. . 2 5 ¢ 0o 2 - S
53 3 3 [ 2 2 -
o o & E 5 0
Pet Animals Years
Fig 3.3 Fig 3.4

2. Readthebar graph (Fig 3.4) and answer the questionsthat follow:
Number of books sold by abookstore during five consecutive years.

(i) About how many bookswere soldin 19897 1990719927
(i) Inwhichyear were about 475 books sold? About 225 books sold?
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(i) Inwhichyearswerefewer than 250 books sold?

(iv) Canyou explain how youwould estimatethe number of bookssoldin 1989?
3. Number of childrenin six different classesare given bel ow. Represent thedataona

bar graph.

Class Fifth | Sxth | Seventh | Eighth| Ninth| Tenth

Number of Children | 135 120 95 100 90 80

(& Howwouldyouchooseascale.

(b) Answer thefollowing questions:

(1) Which classhasthe maximum number of children? And the minimum?
(i) Findtheratio of studentsof classsixthtothestudentsof classeight.

4. The performance of studentsin 1% Term and 2™ Termisgiven. Draw adouble bar
graph choosing appropriate sca e and answer thefollowing:

Subject English| Hindi [ Maths| Science| S. Science
1¢ Term (M .M. 100) 67 72 88 81 73
24 Term (M.M. 100) 70 65 95 85 75

(i) Inwhichsubject, hasthechildimproved hisperformancethemost?
(i) Inwhichsubjectistheimprovement theleast?
(i) Hastheperformance gonedownin any subject?.
5. Consider thisdatacollected from asurvey of acolony.

FavouriteSport | Cricket | Basket Ball | Svimming | Hockey | Athletics

Wetching 1240 470 510 423 250

Participating 620 320 320 250 105

(i) Draw adoublebar graph choosing an appropriate scale.
Wheat do youinfer fromthe bar graph?
(i) Which sportismost popular?
(i) Whichismorepreferred, watching or participating in sports?
6. Takethedatagiving the minimum and the maximum temperature of variouscities

giveninthebeginning of thischapter (Table 3.1). Plot adoublebar graph using the
dataand answer thefollowing:

(i) Whichcity hasthelargest differencein theminimumand maximum temperature
onthegiven date?
(i) Whichisthehottest city and whichisthe coldest city?
(iif) Nametwo citieswhere maximum temperatureof onewaslessthan theminimum
temperature of the other.
(iv) Namethe city which hasthe least difference between its minimum and the
maximum temperature.
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3.9 CHANCE AND PROBABILITY

Thesewordsoften comeupinour daily life. We often say, “thereisno chance of it
0@ N5 o8 rainingtoday” and also say thingslike“ it isquite probablethat Indiawill win the
World Cup.” Let ustry and understand thesetermsabit more. Consider the tatements;

g:: : of (i) TheSuncoming up fromtheWest ()  Anantgrowingto3mheight.
Situations, (i) If youtakeacubeof larger volumeitssidewill also belarger.

aleast 3 (iv) If youtakeacirclewithlarger areathenit’sradiuswill alsobelarger.
examples of (v) Indiawinningthenext test series.

each, that are If wgl o_okatthgstatementsgi ven daoveyquwouldsaytha_t theSuncomingupfrom
sz theWestisimpossible, anant growingto3m isalsonot possible. Ontheother handif

h thecircleisof alarger areaitiscertainthatitwill havealarger radius. Youcansay thesame
appen, SOMe ooyt thelarger volumeof thecubeandthelarger side. Ontheother handIndiacanwin

that are thenext test seriesor loseit. Botharepossible.

impossible

andsomethat 3-9-1 Chance

may or may If you tossacoin, can you aways correctly predict what you will get? Try tossing
not happen acoin and predicting the outcome each time. Write your observationsin the
: S followingtable:

I.e., Situations

that have Tossnumber Prediction Outcome

some chance

of happening.

Do this 10 times. Look at the observed outcomes. Can you see a pattern in
them?What do you get after each head?Isit that you get head all thetime? Repeat the
observation for another 10 tosses and writethe observationsin thetable.

You will find that the observations show no clear pattern. Inthetable below wegive

you observationsgenerated in 25 tosses by Sushilaand Salma. Here H represents Head
%, and T representsTail.

) No. 112|3(4|5|6(7(8]9]10|11(12 |13|14 |15
iy, - | Outcome|H [T| T|H|T|T|T|H|T|T|H|[H|H|H [H
No. 16 (17| 18(19|20|21|22|23|24|25
(A\ Ooutcome| T [T|[H[T[T|[T[T[T|T[|T
\ 43 What doesthisdatatell you? Can you find apredictable pattern for head and tail ?
TN W Clearly thereisno fixed pattern of occurrence of head and tail. When you throw the coin
N
\ each timethe outcome of every throw can beeither head or tail. It isamatter of chance
~ / / that in oneparticular throw you get either of these.

Inthe above data, count the number of heads and the number of tails. Throw the coin
some moretimesand keep recording what you obtain. Find out thetotal number of times
you get ahead and the total number of timesyou get atail.

You a so might have played with adie. Thediehassix faces. When you throw adie, can
you predict the number that will be obtained?While playing Ludo or Snake and ladders
you may have often wished that in athrow you get aparticular outcome.
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Doesthedieawaysfall according to your wishes? Takeadieand throw it 150
timesandfill thedatainthefollowingtable:

Number on Die Tally Marks Number of timesit occured

1
2

Makeataly mark eachtimeyou get the outcome, against the gppropriate number.
For exampleinthefirst throw you get 5. Put ataly infront of 5. Thenext throw givesyou
1. Makeatally for 1. Keep on putting tally marksfor the appropriate number. Repeat
thisexercisefor 150 throwsand find out the number of each outcomefor 150 throws.

Make bar graph using the above data showing the number of times 1, 2, 3,4,5, 6
have occured inthedata.

(Doinagroup)
1. Tossacoin 100timesand record thedata. Find thenumber of timesheadsandtails 1
occur init.
2. Aftaebthrew adie250timesandgot thefollowingtable. Draw abar graphfor thisdata i%&\é
\

Number ontheDie Tally Marks

THL LI LB

THLTHL T LT N
THUTHL TR
THLTHL T AL LT
THU LI TN
THLTHL TN

3. Throw adie 100 timesand record thedata. Find the number of times1, 2, 3,4, 5,
6 occur.

O O K~ W N B

What is probability?

Weknow that when acoinisthrown, it hastwo possible outcomes, Head or Tail and for
adiewehave 6 poss ble outcomes. We a so know from experiencethat for acoin, Head
or Tall isequaly likely to be obtained. We say that the probability of getting Head or Tall

1
isequal andis > for each.

For adie, possibility of getting either of 1,2, 3,4,50r 6isequa. Thatisfor adie

thereare 6 equally likely possible outcomes. We say each of 1, 2, 3, 4, 5, 6 has one-
1

sixth(g ) probability. Wewill learn about thisin thelater classes. But from what we have

done, it may perhagpsbeobviousthat eventsthat havemany possibilitiescan have probability
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TRrRY THESE

Construct or
think of five

Stuationswhere
outcomes do not

haveequa
chances.

between 0 and 1. Those which have no chance of happening have probability 0 and
thosethat are bound to happen have probability 1.

Given any situation we need to understand the different possible outcomes
and study the possible chances for each outcome. It may be possible that the
outcomes may not have equal chance of occuring unlikethe cases of the coinand
die. For exampleif acontainer has5 red ballsand 9 whiteballsand if aball is
pulled out without seeing, the chances of getting ared ball are much more. Can
you see why? How many times are the chances of getting ared ball than getting
awhiteball, probabilitiesfor both being between 0 and 1.

EXERCISE 3.4

Tell whether thefollowing iscertain to hgppen, impossible, can happen but not certain.
(i) Youareolder today than yesterday. (i) A tossed coinwill land headsup.

(i) A diewhentossed shall land up with 8 on top.

(iv) Thenexttrafficlight seenwill begreen. (v) Tomorrow will beacloudy day.
Thereare 6 marblesin abox with numbersfrom 1 to 6 marked on each of them.
(1) What istheprobability of drawing amarblewith number 2?

(i) What isthe probability of drawing amarblewith number 5?

A coinisflipped to decidewhich team startsthe game. What isthe probability that
your teeamwill sart?

A box containspairsof socksof two colours (black and white). | have picked out a
whitesock. | pick out one morewith my eyesclosed. What isthe probability that it
will makeapair?

WHAT HAVE WE DISCUSSED?

The collection, recording and presentation of datahelp usorganise our experiences
and draw inferencesfrom them.

Before collecting datawe need to know what wewould useit for.

Thedatathat is collected needsto be organised in aproper table, so that it becomes
easy to understand and interpret.

Averageisanumber that represents or showsthe central tendency of agroup of
observationsor data.

Arithmetic mean isoneof therepresentative valuesof data.

Modeisanother form of central tendency or representative vaue. Themode of aset
of observationsisthe observation that occurs most often.

Medianisasoaform of representativevalue. It referstothevaluewhichliesinthe
middleof thedatawith half of the observationsaboveit and the other half below it.
A bar graphisarepresentation of numbersusing barsof uniformwidths.
Doublebar graphshel p to compare two collections of dataat aglance.
Therearesituationsinour life, that are certain to happen, somethat areimpossible
and somethat may or may not happen. The situation that may or may not happen has

achanceof happening.
*



