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Unit 4: Learning and Teaching of Mathematics-
Data Handling and Probabilistic Reasoning:

In this unit we will discuss different ways of
representing data, analyzing data and interpreting
data. We will try to focus on importance of the choice
of data representation based on the context and the
Information needed. After the representation of data
we will also look at various measures of central
tendency. The focus of this discussion would be to
understand the various measures of central
tendency and not on computing them. We will also
look at the concept of probability and connections to
our daily lives. History of data handling and
probability Conceptual understanding of some key
topes like data representation in different situations
and drawing meaningful conclusions from the
organised data. Meaning and significances of
representative values of central tendency (mean,
mode and median), Probability and chance.
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Children's understanding (reasoning patterns and
misconceptions)Solving interesting problems based
on these to develop a better understanding. These
would be around understanding and analysing data
and drawing conclusions, understanding and finding

probability, analysing situations of probability and
distributions and solving simple problems
Constructing engaging class-rooms, exercises,
problems, worksheets etc. for children. These could
be on organising data, representing it and on
analyzing it in order for them to get over their
difficulties and common misconceptions Teacher's
knowledge and challenges.

39 Shis A B9 sl & yfafaferaa &+, Se1 &1 fQgayor
HA 3R STl B AT B @ fafr = adlel R 94t
I | B e 3R AT & _ER W sl ufafafta a1
UGS & HEd WX &g °d B HIE | 3Mbsl D
gfafifera @& 919 89 o4l gk & fafr=1 Surl &1 €
QW | 39 T4l BT Bied dald YgRT & fafr= Sural i
FHET 81N, 91 {6 SH®! MoEr &A1] 89 9+ e Sfiaq
@ GG 3R HARE B AR dF fY q@T | SeT
ssfeim 3R uf¥iear &1 sfosra fafr=r Refoay ¥ Ser
gfafifera ik qiffargeser 4 wrfe ey Marad S|
€% @ MNul @ dalRe qus1| o4y ugRki (Adad, qis
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3R HerelT), FHIEAT SR Aot & gfafifer el &1 s1ef 3
Agd | d9=dl @ 993 (@@ Ued 3N Teawadl) Th d8dv
sl faafid o1 @ fav 39 W) snenRa feday aaenan
ST GHENF | A ATdbs] dI TH3M AR STdT fagavor &
IR frspd MdTe™, s 3R 9ivid © MU g1

AATdT, dHTeadr AR faaver &1 Rerfaal &1 fageryor &=
IR G IR bl 8 HIAT d@wdl & folU MHpod
FATI—%H, IRTT o1, U, driuasl 3nfe w1 fAwior
HAT| A Sl ol FafRkerd &3+, SHa1 UfafAfeiaa @1 3R
AUl SHfSAgAl IR MR Teld GRS YR S U &
fou 39 varferRg W @ 9ad 21 B¥eme & 99 3ix
gAfaal &1 ugn

Data Handling and Probabilistic Reasoning in Maths
Data sm®s

The word ‘Data’ means collection of information in the form of numerical
figures, or a set of given facts. A data is a collection of numbers gathered to
give some information. Visual representation of data will help us to
understand it better and remember the facts easily.

Example:
« The marks obtained by 10 students of a class in a test are:
76, 83, 95, 100, 56, 32, 80, 67, 75, 46

« The following table gives the data regarding the favourite game of
100 students of a school:
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Sports Cricket JFoothall § Tennis JBadmintan
Mumber Of

41 a0 25 A
Students

Recording Data 3M®si &1 AfHAEIHROT AT MHS! BT G

The data is collected and recorded by the investigator with a
definite objective in mind. The data may be collected individually
by sending some questionnaires or some other instrument for
data collection.

Raghav — Banana Bhawana = Apple 1
Preeti —_ Apple Manoj —_ Banana ‘
Amar — Guava Donald — Apple
Fatima — Orange Maria — Banana
Amita — Apple Uma —_ Orange
Raman — Banana Akhtar — Guava
Radha — Orange Ritu — Apple
Farida —_ Guava | Salma —_ Banana
Anuradha — Banana Kavita — Guava

Rat1 — Banana Javed — Banana

Here, we want to collect data list of the entire student name and
their choice of fruit, hence we are recording the choice of fruit of
each student. Here each entry is a numerical fact and it is called
observation. After tabulating the data and representing it
graphically we can reach to some meaningful conclusions.
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Organisation of Data 3iT®sI &I GG+

The data that is collected for the first time is called raw data or
ungrouped data. When the data is arranged in any data it
becomes grouped data. When the data is very large, it is difficult
to arrange them in a grouped form. In that case small bars are
used to represent data; such method is called Tally Method.

To get the required information, all observations should be
recorded. We depict each observation with the help of tally marks.
Tally marks are used to organise the observations. Record every
observation by a vertical mark, but every fifth observation should
be recorded by a mark across the four earlier marks. The fifth

observation tally mark looks like this: [T

For example, we have a group of persons and their sizes of
shoes. The tabular form representing the tally marks is as shown

here. Here TN 11l shows the count to be five plus three (i.e.
eight).

Shoe size Tally marks Number of students
4 N 5
: M ®
6 M N 10
7 M 7
8 | 2

STT ZSfd™ ¥ A AR Bl ghgl B, Rdbie HA
MR U9 & @ ufbar 9 2 W qEN @ oy wEe @ -
ISR @ forg, 316 A1 91é # Ser zsfa T & dHI—HH snws!
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& w4 7 HY 91 Sar 8 31X MY IR #Hed 3R 9rs 9 <Al @
I H DI wrd 3FDI 9aR sl fa9iy &R 39 9 3nbs!
@ AR W & srgam a1 frspd a& uga=n ghar @ a@ frsed
fAeTe™ @ folv ST &1 fazayor AT

SIel 2 Sfoill & YhR—:

Types of Data Handling

Data and its Frequency Distribution.

Pictographs.

Bar Graphs.

Histogram and Pie-Charts.

Chance and Probability.

Arithmetic Mean.

Median and Mode.

STel &l 3[® a¥id 4 Ugd (AT §1dr & , 9H=Id: Adbl &
wg ¥ Ife g8 & a@ 9ol a1 29 © wu ¥ s gafRerd fear
ST 2 | Ife Gadl a1 =l a1 SHU™ © %Y § Sl & Wwy
g gl & tHhd B Ugd H D adle A Fr=ar @ g
21 1edcq, are 3N U1 Se1 &1 ufafifed o1 @ 9t adie 2,
IR SIBT SYAIT gl ATUD ST & foIv fHAT W1 Fbar 8 | UgaT
U AP JIeTI9 B Ufhar & X © ®U § ST © GUgE,
TGITe 3R fATATUT &1 ST BIdT 2 | 89 S-ol Se¥Al & JMER WX
9S4 <1 w@wul § 9 od @

Presenting numbers in tables

When to use tables. Tables are an effective way of presenting data: ...
Table design. ...
Examples of poor and better practice in the presentation of data in tables.

Bar charts. ...
Histograms. ...
Pie charts. ...
Line graphs. ...
Scatter plots.
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Scl &I fageyvr 3R e
Analysis and Interpretation of the Data

Data analysis and interpretation is the process of assigning meaning to
the collected information and determining the conclusions, significance and
implications of the findings. It is an important and exciting step in the
process of research. In all research

studies, analysis follows data collection.

STT &7 fazavor iy =

STl fagayur iR < S SFe &l s1ef yaM &-e 3R
gl SISl @ MR W) fseul a& 9gar oar @ foae dRor @
frspd, w3k fafzaret fAaiRa o3 31 ufear 2 | a8 g 3
ufear 4 e wgayel M sifard &rf 2 | i ey sregaay A,
fagclyor Ser |4U8 &1 &1 ATURYT &Rl B | ATbs!  AATUT Bl
T &3 @ ford sl &l <galRerd wu ¥ aRell A aifaer |
®U 4 URd dYd gy SHHT AReRey fagayor fear sma 2 @ik
FEiRT & ™ Y39 &1 Sc) YT &4 A1 IRebeu=il ol gite
& @ forg 31 Sl 21 39 YPR Sel @ favadyur & uyza &
AT H¥4 2 | 391 ford 89 I 91 o wmrar o) aiReat
®Ed 8 SUBT YT BT, forad ae wgwyef ug @ |, of<wy
gqfa @1 w1y rerid Measures of central tendency

@ AAd SIel & fAvclor & IR | AT R |

Measures of central tendency

D41 ugRy &) ve WY ve AR wiREe™ 2 of o5 f§g an

fodl Seric @ faRre qea &1 ufafafa @var 21 3 sury gfa
&d 2 & faawer 9 faawor & sifreter gou &ef T iR 5%

R & oda 9 & ®u A H SE1 O7dr 2 1 39 39 Uh Hed
Hed @ IMHUTH Foleer A & fory Se1 &1 yaki & wu 4 4=
Hhd 3 | Aidbs! A, o4 ugRT & fag &9 A9 &1 ST FRa
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g, g e, aftger R 9gas A1 Al dEd 21 T W IAD
Y- &1 e T 3T yRRerfa & fpar wirar 8, foraer sired &)+
@1 fafy +ff arerT oreT 2 | Y= SSRwW oY Ay @ e @)

AUET HRAT 2 | FIDT 89 SHI: G899 § egaq dIl —

Mean w=aH19 AT {918 AHT=d: 39 AR q9189 @ wy # )
SHd B, I8 df<d ygfa &1 w19 § waifte suainr fear o
arell 9 faga-g w19 © w9 § 971 ordar @ o9 91d a4 & ford
yTwd 91 IAThsl @ HIF BT ARThd APTaady 39 AThsl Bl G&AT
H 9N o4 WR YIS |19 A1 e ol & 3iiad @ ®9 9 SEr Srdr
2 g8l SS9 HEH © ®Y d W1 ol 8 |

Mean = Sum of All Data Points / Number of Data Points
Ife Mpsl B &1 SATQT 8l AN A FyawAufd wy A difersr § 81 df 89
SUDT SUAT HId B
Mean = Assumed Mean + (Sum of All Deviations / Number
of Data Points)

HEYHT & I[UT Merits of Mean

1. 9egET &1 Jeu when fAif¥aa aur Rer vear 2, safey
MYgdHdl (b G99 ATF &l E1 YTed dedl 2 |

2. DT A 99E 9 4 YA® AGAT AT Mbs! W AR &l 2,
I U &1 Al 99 9qdd 914 Al oI H A=} 3T - |

3. HEHIE &1 AT | UM 9 TVET B YT fHar oI ddbar 2 |

4. eE @ 9 yTdiel @ fagds &1 9O I gaT @ ISHYSR
HHE U6 E-gferd fa=g ghar 2 |

5. AR A Yo fagivar g7 il ol 2 f 97 i fiomficha
fad=as @ Aavg a1 2| g vl A A A @t
yfearen &1 yaiv fear S "ear 2 |

6. WEIHM & oI WR Yface & aRad=l &1 g9 98 gsar 2@ |

7. 79 | fod R fage & @t &1 9 6 s eu 9
ford M faget @ aof @ Ivr 9 &9 gar 2 |

8. WA & U 34 fazivar gg i 2 & afe fedl sifbagaen
D APl Bl U AT S HLYAE 9 WAL R a1 &
al 9 gEdRn &1 9N Wifae gEdr & ae” g@dar 2 |
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AT & <IY Demerits of Mean

HYHTE B olel e fagivard € a3 sl woEr fafsr & wror

$9 <y Wl 7 |

1.399) ToHET ) YTl & IUR IR &) ol 2, 3d: dHl—aH
I dAT I g s9d HIH Bl YHIfdd HYd 2 |

2 AT b 0T 9 YTadiapl & TSR R &l ol 8 afe
HEel BT Ydb HIF YT <81 I dl SHDI AV &l DI ST
dAbdl |

3. A I I sUYSR @ Hed HI qar 2 ol & sarafas
gdid sidr & |

4. 9 $T IATHAE 9gdd ) dig Fegor a9 4 d9a 98 2 |
5. 3Bl & YU faavur 31 aqulerfa ¥ weaw 9oyl ey +f
YT &R Had 2 |

I & SYAIT Use of Mean

1. 99 fqa=or "= 8, @ " § SHeT Adhdd fdagd 9d 4+
qdl 2, Hife s9® d< A I BIdl & 3R I gT<ddl &1
S9N AT Bhar @ |

2. gaifire Rer AR fAzaa a1 & o1 H=A1 81l g9 9@

SATET SUPd Bbig da1d uqfd 81 © |

3. 94 39 AifReafed A=l &1 Woxd sidl @ , o9 yHY fage,

Tg—dde 3ife af Sua foIv Heg9= &1 AT HIAT 2] Usdl & |

Median ;a1 #rfeast

AfEIHT AT AfSIT E ugRT &1 98 Wiy @ W ST H A W
Rerd —aed 31f¥a I@di®dd T Jeu <l @ | JATd AeATH A
Rerfad &1 wrea =1ar 2 | Rerfa &1 arcwd &0 o @ sifes o
4 Bidar 2 | 9=A1d o1 Reafa fedl Hdes @dr 9 59 UaR 3
gl 2 fo g9® SW aon i 99E d&r # anes shd 2|
AfEfd se1 & A 4, 89 ugd RIS Hu A fewfral & ser
Al I FaARd HYd &, Sdfd FaRead 3Mebsl & AHAl Sidfdh
AMHs UH alfeldT d Bl (T add | T0HET &Y Al 2 |
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39 SId ®¥d & forld IATdsl bl AaRIel AT ARIET H I TGHY
gfe srpst & G=AT 99 @ dl N/2 97 3AThsT AT ug afegsar il

R+ AT ATdbsi I G&AT fauy 2 df S9H oisar N+1/2 af
g &I AT AFT ST &

HRTH A9 & I[UT Merits of Median

1.9 AT BT oI Had AIR¥d =ar 2 | did gadr & f$IR
@ A A gRada &1 HI3 Y19 Heqrd R 21 ghar |

2. HELATH ATF DI ITUFET HIAT 9 GASHT 9gd MM B |

3. 39 oI R ¥ AT R0 {1 &1 Y19 <81 Usdl @ ,
FNfe gz Rafa &1 w19 gar 2

4. 9TD HTE DY MET 39 999 I &1 OT godl 2 wdfe S
Il & ISR A 8 | AfF[iEa aier aor gt |
drel 3fe faavor gl |

5. b3 4R SED) T Frleror g 4@ & 8 Wil @ |

SH— &l $&ET & 8=l &l 9edl g3 Sdlc © o4 H G
HETPY TH 41 & T oIsd DI Sdlg I 39 H&l & folv
SdTs 419 9ad 2 |

6. fa9IY YR & a2Ul & AU H Dhdel HeAld A DI B TN
@1 ST god) 2, S 924 @ Jeggd ¥ I8 38 gfRemy 34t 2,
fS9ToT 39 ye wY 9 G¥ATHP HIYA A8l ) gbd uid
SAMGR] a3 |

HRTh A D <IY Demerits of Median
193 ScIevvll § HeAid sEdl &l gfafiferea 8 18 oar |
2. g9dI dIoOay fAd==r v & A8 2 |
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3. AfC U& @l & §8 9 3IANR BIC—BIC el I Agw@ A
STl & i "Aehi |1+ Sgfad s daife g dHra arl
&I U<l A Tfe & TE xar |

4. GGTHD A4 Bl dH o) dHEET HAT BfcT s siar 2 |

5. 3d HEol d st A1 Al uRad weared d gs1 yRad+ dar
P qdl & |

6. Fdfefd YTdIdl A O HehTd HIF bl YT DR UR I8 bod-l
3l Wl 2 & =R &) 9 angfedl s9 el 4 |99=
wg 9 faaRa st 2 |

AT A b SUYAIT  Use of Median

1. 99 faavur &1 arafas fog 99 &= 8 |

2. fqaRoT & faud 3jeqar AR B4 &) Rerfa § &< ygfa a1
TUET BT B A HeaTd &I AT & SuAfl gar 2 |

3. W4 39 91d &1 g¥aT 8l & e AlRad gr<aie a1 ygfa
$I YA R Hahdl o€ R SUD [d9g d »dd I8 91d
& f% 98 weaie 99 9 S ar 3 2

4. fo= fagryaR &1 TvET 99 8 @ 9’9 ddd &H fear o
HHdl & | 981 R A o< {ed @ ®U 4 ¥ Ad 99 &l
AOET B AT ATRY |

Median Formula
The formula to calculate the median of the data set is given as follows:

If the total number of observation given is odd, then the formula to calculate
the median is:

Median = {(n+1)/2}t"term
If the total number of observation is even, then the median formula is:
Median = [(n/2)"" term + {(n/2)+1}t"]/2

12
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Mode dgcid

fdl faaver 4 |aif¥e IR feEg ]9 9rem AdpsT 8 95
dedidl &, 3Adid ST faaver &1 waifere qfa aram ue qga®
AT AlS HEeldl & |

39 YHR STl Uc & His d8 O=T © ol d¢ ¥ 994 Jfde IR
il 2| WS &I I 9 @ivia @ fore, g&asn «f a9 o9 |
o9 Ha ¥ W IR A 6 vl g feadl 9 idl 21 gaa
3fere g4 arell 9&AT dls 8! =] 3MMdbs YU ST & ®U H &l

dal Ais I T0ET DY HRA M9 B gust —

Mode is that value among the observations which occurs most
often, that is, the value of the observation having the maximum
frequency.

In a grouped frequency distribution, it is not possible to determine
the mode by looking at the frequencies. Here, we can only locate
a class with the maximum frequency, called the modal class.
E.g. Looking at data below, we can say that maximum occurrence
occur at class 60-80, frequency 61. But we can't tell the most
frequent data (mode).

Frequency

We can use this formula to find the mode for Grouped data. In the
example above modal class is 60-80.

Mode = /+[ S Jo ]xh
2f1_fo_fz

o Wwhere | = lower limit of the modal class,
o h =size of the class interval (assuming all class sizes to be equal),
o f1 =frequency of the modal class,

13
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o fo =frequency of the class preceding the modal class,
o f2 =frequency of the class succeeding the modal class.

Frequency

For the example above, modal class is 60-80 with frequency 61

Therefore, 1=60, h = 80-60 = 20, f1 =61, fo = 52, f> = 38

S = Jo
_2fi_fo_f2

Mode = 60 + (61-52)/(2*61-52-38) *20

x h

Mode= [ +

Or Mode = 65.625

UP Uel SeRYT 9 8H SWRiad gl &1 9usE &I 4I dd 8 —

. Find the mean, median, mode, and range for the following
list of values:

13, 18, 13, 14, 13, 16, 14, 21, 13
The mean is the usual average, so I'll add and then divide:

(13+18+13+14+13+16+14+21+13)+9=15

14
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Note that the mean, in this case, isn't a value from the original list.
This is a common result. You should not assume that your mean
will be one of your original numbers.

The median is the middle value, so first I'll have to rewrite the list
In numerical order:

13, 13, 13, 13, 14, 14, 16, 18, 21

There are nine numbers in the list, so the middle one will be the (9
+1)+2 =10+ 2 = 5th number:

13, 13, 13, 13, 14, 14, 16, 18, 21
So the median is 14.

The mode is the number that is repeated more often than any
other, so 13 is the mode.

The largest value in the list is 21, and the smallest is 13, so the
range is 21 — 13 = 8.

mean: 15
median: 14
mode: 13
range: 8

Note: The formula for the place to find the median is "([the
number of data points] + 1) + 2", but you don't have to use this
formula. You can just count in from both ends of the list until you
meet in the middle, if you prefer, especially if your list is short.
Either way will work.

Second Example

15
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Alex timed 21 people in the sprint race, to the nearest second:

59, 65, 61, 62, 53, 55, 60, 70, 64, 56, 58, 58, 62, 62, 68, 65, 56,
59, 68, 61, 67

To find the Mean Alex adds up all the numbers, then divides by
how many numbers:

Mean =59 + 65 + 61 + 62 + 53 + 55 + 60 + 70 + 64 + 56 + 58 +
58 +62+62+68+65+56+59+68+61+6721
= 61.38095...

To find the Median Alex places the numbers in value order and
finds the middle number.

reradittetd ot 08,

50 &5 60 65 70

In this case the median is the 11" number:

53, 55, 56, 56, 58, 58, 59, 59, 60, 61, 61, 62, 62, 62, 64, 65, 65,
67, 68, 68, 70

Median = 61

To find the Mode, or modal value, Alex places the numbers in
value order then counts how many of each number. The Mode is
the number which appears most often (there can be more than
one mode):

53, 55, 56, 56, 58, 58, 59, 59, 60, 61, 61, 62, 62, 62, 64, 65, 65,
67, 68, 68, 70

62 appears three times, more often than the other values,
so Mode = 62

16
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Grouped Frequency Table

Alex then makes a Grouped Frequency Table:

Seconds Frequency
51-55 2
56 - 60 7
61 - 65 8
66 - 70 4

So 2 runners took between 51 and 55 seconds, 7 took between
56 and 60 seconds, etc

Only the Grouped Frequency Table survived ...

... can we help Alex calculate the Mean, Median and Mode from
just that table?

The answer is ... no we can't. Not accurately anyway. But, we can
make estimates.

Estimating the Mean from Grouped Data

So all we have left is:

Seconds Frequency
51-55 2

17
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56 - 60 7
61 - 65 8
66 - 70 4

The groups (51-55, 56-60, etc), also called class intervals, are
of width 5

The midpoints are in the middle of each class: 53, 58, 63 and 68

] l
| I
50 &5 &0 65 70

e i e e P
2 7 g 4

We can estimate the Mean by using the midpoints.

So, how does this work?

Think about the 7 runners in the group 56 - 60: all we know is that
they ran somewhere between 56 and 60 seconds:

. Maybe all seven of them did 56 seconds,

. Maybe all seven of them did 60 seconds,

. Butitis more likely that there is a spread of numbers:
some at 56, some at 57, etc

So we take an average and assume that all seven of them took
58 seconds.

Let's now make the table using midpoints:

Midpoint Frequency
53 2
58 7

18
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Our thinking is: "2 people took 53 sec, 7 people took 58 sec, 8
people took 63 sec and 4 took 68 sec". In other words
we imagine the data looks like this:

53, 53, 58, 58, 58, 58, 58, 58, 58, 63, 63, 63, 63, 63, 63, 63, 63,
68, 68, 68, 68

Then we add them all up and divide by 21. The quick way to do it
is to multiply each midpoint by each frequency:

Midpoint Frequency Midpoint x

X f Frequency
fx
53 2 106
58 7 406
63 8 504
68 4 272
Totals: 21 1288

And then our estimate of the mean time to complete the race is:
Estimated Mean = 128821 =61.333...

Very close to the exact answer we got earlier.

19
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Estimating the Median from Grouped Data

Let's look at our data again:

Seconds Frequency

51 -55 2
56 - 60 7
61 - 65 8
66 - 70 4
5I':'I[ |5]5II Iﬁlﬂ.ll I&[EII I?IGI

The median is the middle value, which in our case is the 11" one,
which is in the 61 - 65 group:

We can say "the median group is 61 - 65"

But if we want an estimated Median value we need to look more
closely at the 61 - 65 group.

We call it "61 - 65", but it really includes values from 60.5 up to
(but not including) 65.5.

Why? Well, the values are in whole seconds, so a real time of
60.5 is measured as 61. Likewise 65.4 is measured as 65.

At 60.5 we already have 9 runners, and by the next boundary at
65.5 we have 17 runners. By drawing a straight line in between
we can pick out where the median frequency of n/2 runners is:

20
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And this handy formula does the calculation:
Estimated Median =L + (n/2) — BG xw

where:

D.K. JAIN

. L is the lower class boundary of the group containing the

median
. nis the total number of values

. B is the cumulative frequency of the groups before the

median group
. G is the frequency of the median group
. W is the group width

For our example:

. L=60.5

. N=21

. B=2+7=9
. G=8

e« W=5

Estimated Median= 60.5 + (21/2) — 98 x 5
= 60.5 + 0.9375
=61.4375

21
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Estimating the Mode from Grouped Data

Again, looking at our data:

Seconds Frequency

51-55 2
56 - 60 7
61 - 65 8
66 - 70 4

We can easily find the modal group (the group with the highest
frequency), which is 61 - 65

We can say "the modal group is 61 - 65"

But the actual Mode may not even be in that group! Or there may
be more than one mode. Without the raw data we don't really
know.

But, we can estimate the Mode using the following formula:
Estimated Mode =L + fm — fma(fmn = fm-2) + (fm = fm+1) X W
where:

. L is the lower class boundary of the modal group

fm-1 Is the frequency of the group before the modal group
fm is the frequency of the modal group

fm+1 Is the frequency of the group after the modal group

. Wis the group width

In this example:

. L=60.5
o fm-l =7
o fm =8

22
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o fm+1:4
« W=5

Estimated Mode=60.5+ 8 —7(8—=7)+(8 —4) x5
=60.5+ (1/5) x5
=61.5

Our final result is:

. Estimated Mean: 61.333...
. Estimated Median: 61.4375
. Estimated Mode: 61.5

(Compare that with the true Mean, Median and Mode of 61.38...,
61 and 62 that we got at the very start.)

fawaaeg @ At Se @ fay FafaReaa foie &1 sadreT s —:

https://www.youtube.com/watch?v=9PHKe14tk20

https://www.khanacademy.org/math/pre-algebra/pre-algebra-math-
reasoning/pre-algebra-representing-data/v/ways-to-represent-data
https://www.youtube.com/watch?v= yeh8ndRIAl

http://mpbou.edu.in/sIm/B.Ed SLM/bed02 07 b4 unit-2.pdf

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

https://www.youtube.com/watch?v=Urz4NGkXwis

https://people.umass.edu/biep540w/pdf/Grouped%20Data%20Calculation.pdf
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D.K. JAIN

Probability grfredr sierar dHma-m

AT T @) 98 ImET & forad d&arade faaren © IR #
a1 o1l @ b Is geqar 9 gfed gidl @ ar fea-l daraqr 2@
f& ueaa 9 B 1 U °9cHAT b GHIEGHT 0 3R 1 & &1 B U
T ©, o8l, "I Ak UR dIdH1, 0 AT 1 3rkHqdr &l <gidr
2 3R 1 "ger &l sfia sxar 81 39 o gfaera 9 100 yhma &
7 B FHaTT © vy 7 ) g ed 2| 39 gHsH @ fod s
SERV dd B Afe ve Rigan Se1ar war 2 df Raa @ <1 ugq
gld € ford s ds 3R S @ 919 ¥ O9d @ 398 AHIaAT
50—50 yfaerd g fo a8 < a1 2o 8l 3erid ve R &
IBTA UR GHIIT YR 2 81 9dhd & U==q S9N 9&r A1 i
2 T 2 &I Bl SUYBR dad 1 a1 sfl saferd yilRiedr &1

M WRe "1 Simple Event sed €, wRwg I8 R US A1 @y
i SBTel oY dl I8f Reafa scadl @ afcd o IR & gear
TER BT gHIfad Wl &) gabdl @ 99 Reafad § 98 ugell ger ©)

Af3ra g1 9l 2 S arer ) TSS9 IS Ud Yol Farar 3l
dal 99 faqr 1€ A @ uwd @t yHifad s waife ugd

T AT YT 919 @1 T8 A B, SHD! Tded &1 gHIEGAT
I B 9@l 21 39 UPR YRRI@ar & fag g3 39 Rerfoa
¥ 33Tl T B |

$9 UHR WX ¥l ¥ A9 ®U 9 1 3 g8l |
fodl o gear & ufea g9 @1 yifiedr qifsd gear & g
qRRfTAT & & & 9l G G UeHBll b G&T &I

3uTd BIdr @

yifiedr = qIfdd gcARi & 4&T /| §d gcHRll &l 4l

24



D.K. JAIN

Ife fe<fy gear & 819 a2 7 89 @ 9+ 71 g99—utI$ (Equally
Likely) &I 3rrfd o &R 4 €efe@ 8id @ gem afe m IR sl
& 8, 3AX n IR 81 & & & d "eAT B g™ m+n 8 9
39 YHR Hl &g G&hd B & SS9 "gear & "gfed 819 & ytfswdr
gl m/m+n 99 geA1 & 98 =fed 89 @ 9fedr n/m+n 80
Jef Ife 89 "1 © "fed 89 & yrafebdr @ p 3k 81 "fea
g9 @) UTfsdr & q 9 yelRfa & O g9uifie ger @ fav

gfed 819 @1 Utfasedr , p= m/m+n
gfed 51 819 &1 9TR&dI, g= n/m+n

Tee 2 b p AR g &1 AT SHAT 1 SI9T 3G: p 3R g # 4 foped)
U$ & SId I 8 §ER I TUETN &I T Ghdl 8 | ITHIGar &
8 fraw # 2, "= wifiear 9 1 Wl &1 utes gar @

Two Rules of Probability

1-The sum rule shows that the probability of one of two mutually exclusive
events, call them A and B, occurring is equal to the the sum of the two
individual events’ probabilities. This is depicted mathematically as:

P(AuB)=P(A) + P(B)

2-The product rule addresses two independent events (meaning that each
does not affect the outcome of the other) that happen together, such as
considering the probability that your offspring will have dimples and be
male. The probability that the events will occur together can be calculated
by multiplying the probabilities of each individual event:

P(AuB)=P(A) x P(B)

If you were to roll a die twice, the formula to calculate the probability that
you roll a 4 the first time and a 1 the second time would look like this:

P(A U B)=P(rolling a 4) x P(rolling a 1) = (1/6) x (1/6) = 1/36

25



D.K. JAIN
TH s9 <l SSIeYul 9 3N 3Afffe wee &Y T I dYd 2 —:
S<leXU] 1

A <fifoe & v v S5 IBTAT 7T &9 HATH
I 399 12,3456, Sic a1 B Bedd A 94 TId @
I =T GH194T © fd 5 STc dIell Bold TISUR I ?

Tol—: old Ul SUR SBTl Sidl 2 dl dls Ud bold
Bl SUR IR SUBT Hdold 1,2,3,456 H O His Udh @l
SUR e < | sad1 3ref 8 6 GHifaa uRvmH &
SUd | 5 1 @ Sl SUR 3 gl 2 |

S={1,234,56}

A% GaIfad R e Aghes o) (x) 2, IR
UAd® IR I w9 A 89 @ G9TaAT 2 | 59
UHR, IR U9 Ush 9aE faavor 2 | safere

P(X = 5) = 1/6.

P(X<5)=P(X=1)+P(X=2)+P(X=3)+P(X=4)
P(X<5)=1/6+1/6 +1/6 + 1/6 = 2/3

ISyl 2—: Ife SuRIad Serevvl d afvfa urar o&q
@ WART &I GIEVId = | 39 9], 89 YBd @ b &I
A9194T 2 fh S50 # SIc & =1 5 9 BIdl gif?

gol—: suaT 31ef 2 urar Sorad # Rerfa at adi &
gl Adeld S={1,2 3,4,5 6} d 6 AHIfad gyRomy
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UEd 8ld 8, UR=] Uid 9 BI< &A1 Adad 1,2,3.4,
A B GEAGAT 3Tl T 3ol §4dl 8. dl 9Tfaedr g+
&T INTH BT |

P(X<5)=P(X=1)+P(X=2)+P(X=3)+P(X=4)
P(X<5)=1/6+1/6 + 1/6 + 1/6 = 2/3

utredr &1 sugifdar

IRl & SuAfar , REr sgaaE & 9 99 [d9m= a1
Afasgareft ¥ H giar 2| IR 9 W IR 39 99 &1 IgHH
aH & foy f6 %9 yeR @ d9Ear 3t g &vd 32 @d d
dl SHdT 999 SA1Q1 SUANT Bidl & fa2y & fede &1 e i
g3l dE 9 HHEAT WR IATART ghdl @ $el ol f& fdac 59 <
EIN

https://www.youtube.com/watch?v=tkLBIgFN6mM

https://www.coconino.edu/resources/files/pdfs/academics/sabbatical-

reports/kate-kozak/chapter 5.pdf
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