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After cnmpletnl_".gth's unit the students will be able to:

Construct cumulative frequency table and cumulative frequency polygon or Ogive.
Interpret the median, quartiles, deciles. percentiles and inter quartile range from
cumulative frequency curve,

Interpret and analyze box and whisker plots.

Construct and interpret data from scatter diagrams and also draw lines of best fit.
Measure correlation using scatter diagram. '
Calculate the range, standard deviation and variance for grouped data.

Use the mean and standard deviation to compare two sets of data.

Solve real life situations involving variance and standard deviation for grouped data.
Apply concepts from measures of dispersion to solve real life situations (determining
the consistency of data, checking varnablhty in furecaﬂlnggmanuqunﬂf@g finance
and economics). A G (DUt
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Construction ef Cumulative Freguencies

Cumulative f'requency isf g-'" ing total of the frequencies, where each frequency
is added to the su ﬂfﬁﬂwqﬁfﬁhtttﬁ before it.

A table GfWﬁm\Iatwa frequencies, also known as a cumulative frequencies
distribution, presents the running total of frequencies for each data point or class interval
showing how many observations fall at or below a specific value.

Example 1: The marks of 50 college students out of 100 are given below. Construct
cumulative frequency table,
85 RN 76 w1 g8 866, 81 e 64 Tl 74

g | e IR NG [ e 0 SR IS A G - S
T3, g Es e S Bl S Be L e 8
e SR 1 R et T B e o i R R
g7 ., BTSN Sy eGSR 62 T | TESEC T T4
Solution : Highest marks = 97. Lowest marks = 4'?

The same 50 scores grouped into a frequency distribution.

C'lass Intervals

40 - 44 :;1 .j\ 0 (LS i

45-49 RN o= 3 | +3=4
50-54 NN P [ 2 4+2=6
55-359 il 4 6+4




60 - 64 M 4 Z

65 - 69 nu | a0 SN (AN “1d+6

70 - 74 N~V AT ™ 20 +10=30
75-79 [11“|K' WIOE =g 30 +8 =38
80-84 It NN 5 38+5=43
35890 il 4 43+4=47
90 - 94 Il 2 47+2=49
95 - 99 | 1 49+ =50

Total n=2/=50

Cumulative Frequency Polygon or Ogive

A cumulative frequency polygon, also known as an ogive, is a graphical
representation that shows the cumulative total of frequencies up to each class boundary in
a frequency distribution. ;

There are two methods for construction of a cumulative frequency pﬂlygﬂn r.ogive:

(a) Less than method {(b) More than method N N\ O\

3'
Steps for Construction of Frequency Polygon or ﬂgﬁ; \i\ ‘/5 s
Step I: Prepare a cumulative fre gyﬁurbliﬁ éata
Step II: Mark the upper class bo & x-axis for less than method.
Mark the lower s on the x-axis for more than method.
Step ITI: Mark the bﬁhespﬂndmg cumulative frequencies on the y-axis.
Step IV: Plot each point using the upper class boundary or lower class boundary on the
x-axis and its cumulative frequency on the y-axis.

Step V: Connect the plotted points using a smooth frechand curve or use straight line
segments to form the cumulative frequency polygon or ogive.
Important Definitions
Median:
The median is the middle value in a set of data when the values are arranged in
ascending or descending order. It divides the data into two equal parts.
Quartiles:
Quartiles divide an arranged data set into four equal parts eaeﬂ qﬁ[@ﬂg \25% of

the data, . ’__a\“ﬂ‘i 'k"‘ s

Q, (First Quartile) - :"J / Rl\ N’uﬁehﬁer: H

25% of the data falls below this va&é{ 0\ H"\ "«:x P10y s the lower quartile, Qz is the

Q: (Second Quartile) n “ ‘\L \RINRE, median and Q: is the upper quartile.
50% of the data falls\\ﬂa ﬁibLh‘IlS value (also called the median).

Qs (Third Quartile)

75% of the data falls below this value.




Deciles: Rer‘g F}E‘ (f‘_{ﬁ)‘aﬂﬂ
Deciles divide an arranged data set inta te P2 s the(same 35 Ty, Py is the same
s ;@"ﬂa y[nedlan {Q;), and Py is the

parts, each representing l{)“f: of [@Tﬂjﬁj{ﬂ, “Hsame as Q.

words, there are nine decile'val ?ﬁ e B
For example. D; is th q\t ﬂ?ﬁ“
below which x%-amfnw ata falls.

Percentiles:

Percentiles divide an arranged data set into 100 equal parts. each containing 1% of
the data. There are ninety nine percentile values from P to Pu.
For example. Py means 90% of the data lies below that value.
Interquartile Range (/QOR)

The interquartile range is a measure of spread that represents the distance between
the first quartile Q) and the third quartile Qs. It is calculated as O+,
Example 2: The table provides the information about the speeds. in km/h of 90 vehicles.
passing a speed checkpoini. Construct the cumulative frequency polygon by less than
method and interpret median, Oh. Qs Da. Pus and TOR.

which 30% of the data lies and /- 1s the value

Speed (km/h) | 40-50 | 50-60 | 60-70 | 70-80 180845 {N90- 100
S 10 18 30 ArANN [ (eloe " 6
Solution: T\ 7000 il RS,
Speed (kmh) N \cpy |\ noA~— of
40 - 50 . m‘xﬁ“-ﬂ \1‘1:5]'!.1" 2R 10 10
50 = GQNIN N I8 10+ 18=28
60 - 70 30 28 + 30 =358
70 - 80 17 , SB+I1T7=75
80 - 90 . 9 75+9=§4
90 - 100 6 84+6=90
Total n=23f~90
Cumulative Frequency Polygon
= ¥ 1
90| B5.5 .
2 80 4
£ 70| 67.5 ' —
fe 215 GO
g U] 45 e f_ﬁ{"\ﬁ,,l r-.lll'l_"*\i\.\ \?ﬁ by
3 “0[36 ] ‘xﬁ'{; QNI
L ‘?{%&m\w e
e LAl e
x N )3 Q| Py 10, |0, g L
O 5 10 1520 25 30 35 40 45 SO 55 60 65 70 75 80 &5 O 95 {00
i ' Speed (km/h)




n 90 =
The position of median is 5= =3 =45 Draw a horpzeﬂtgl Jﬁl@ﬁﬂmﬁym the y—uis

until it meets the curve and then draw é_ fnb ir&apnmt to x-axis. Now, take
ian = 65.7

the reading on the x-axis wh:% € x—mtis So,
hL \a\ \,1 E
By the same Wahaﬁi w O, Os, Dy, Pos and semi interquartile range.
The pasition on. is. ﬂ = % = 22.5. So, from the curve Q) = 56,9,
3(90)
The position of Q1is — 3" -—(74-—} =67.5. So. from the curve O3, = 75.6.

The position of Dy is — St = 36. So, from the curve Q4 = 62.7.

10

90
The position of Pes is ?% = gf({}o } - 85.5. So, from the curve = 92.5,

IQR=0:-0,=756-569=18.7
Example 3: Draw the cymulative frequency polygon for the follow quency
distribution of the weekly wages (rupees in thnusands) qf numﬁﬂ ’F«ﬁ&

CaNY/ (2l

LW’_“TW-I

than method.
Weekly wages (rupees in thnusapds}

No. of workers O\ \ I 61 40 2 |
Also interpret Qa. \\l‘s‘ A
Solution: u\T\ N \JL
Weekly wages (rupees in thousands)| No. of workers (/) of
0-20 30 200
20-40 48 200-30= 170 |
40-60 61 170-48= 122
60-80 30 | 122-6] =61
80-100 21 61-40=2]
Total 2S=200

[ X

Bl

&0

a0

L 1

OF 'S5 10 15 20 25 30 35 40 45 50 S 60 65 70 75 50 85 90 98 100
Weekly wages (rupees in thousands)




o H 200 1 b ,-'_-'nr-l-:-lfﬁi_{l.l}l
P i it i ot - #? ) H, ,r_\__l;ll i
The position of Oz is 3 5 100. En, ﬁ_’-,ﬁm‘ft}?ﬁu{“fwﬁ ,g? RS

Box—and-Whisker Plot

A box-and-wh_igkg;q.glﬁ_}:pjk Slot is a graphical representation of a data set five-
number summaty {min mum, first quartile, median, third quartile and maximum). It is
useful for visualizing data distribution and comparing data sets.

There are following key components of box plot:

The Box: It represents the interquartile range, which is middle 50% of the data with the
box edges marking the first O and third O; quartiles.

The median: A line within the box representing the second quartile ((2) or the middle of
the data set. "

‘Whiskers: 1ines extending from the box to the minimum and maximum values, showing
the overall sprcad of the data.

We can show this information on a box-and-whisker plot. To begin with, we draw a
horizontal number Jine using a suitable scale. On the number line, the minimum score,
the maximum score and the quartiles are indicated as shown in the figure gi below:

q gu @%m

Minin : ., M= C
+11.u:.'| 0, Median 5 Q,_ e (@
= ————
N, P
_ @ L
'{.}1““] AR Megien
\,‘RUW: b l ¥ Miﬂ#mum
¥ 58 &5 72
& + 1 1 ‘IL 1 1 T 1 [ + =
- I ] | ¥ ] | ¥ | 1 s
55 60 [ r ¥ 64 &b [ T0 T2
Weight in kg
Figure 11.3

Example 4: For the given set of data,
2,10,3,16, 14,13,4,7, 11,5, 17, 14, 18
(i) What is the median of the data set?
(ii) What are the upper and lower quartiles?
(iii) What are the extreme values of the data set?
(iv) Draw a box-and-whisker plot to display the data.
Solution: (i) Arrange the given data in ascending order.

2,3,4,5,7,10, 11,13, 14,14, 16, 17, 18 L e r;:?ﬁ]fﬁ‘;“
Heren =13 = (R e GV \
: o g S L WY E<
g W \ijs! ,/

\valie'="7th value = 11

~ TN “LJ o
S b ,'I N th
(i) Q= [n—:‘ﬂ:}r value = (13:1) valye = 3.5th value = === 3 =45

alue.

L
th i
.+l J&‘}. ,
s = (231) it {55
A I._L" _1:_1:'!".II \ L)

As the Q) is 3.5th value, so we find average of 3rd and 4th



(iii) Minimum value = 2, Maximum value = 18§ @) ) i
(iv) The box-and whisker plot is drawn below: O N0

=4 =3 ||-|I' 'lIII \ '.Ill.ll I|III by I'n..__,_./‘--'
h'u_“'- value Q' 1 {m Il'-."; LY A% I\I '—E 23,/

| o ETAPRETRL % o=
C R;xh A hp. T

L 1 L 1 TR i i
T

Max, value

3 4 4 5 A0URSE 0w on S o s 17 18
_ \.\,r-\”'{:.|';4‘_4ﬁff'”7 o\ '
N Fig. 11.4
Example §: Kiran recorded the number of days it rained or snowed each month during
the last year. The following box-and-whisker plot displays her data:

' et |

At T e
PRS0 e 8 A28 9 16

(1) What do the extremes tell about the number of days it rained or snowed?

(i) What is the median number of days it rained or snowed?
(iii) What are the upper and lower quartiles for the data?

(iv) Where the most data is clustered?

Solution

(i) The least number of days it rained or snowed in a month was 2 and the greatest

I
>

number of days it rained or snowed in a month was 10. N __,:,[*[:;]ﬁijﬂ
(i) Median = 6 days L =.-.-If__-u:fj_'xf f—*ﬂ\':f
(iii) Lower quartile = 3 days, Upper qua 7 a'ﬁ:\._ﬂ \"-,\ ! i i
(iv) Most of the data is clustered Vi, \ EINESTE e
1.3
A scatter diagrs ..\I atter plot) is a graphical tool used to display the relationship
between two numer es. Each point on the graph represents a pair of values.

One variable is plotted on the horizontal axis and the other is plotted on the vertical axis.
- Line of Best Fit

A line of best fit (also called a trend line) is a straight line drawn through a scatter
diagram that best represents the overall direction of the data.
It is called an estimated line of best fit because it is drawn manually, based on general
guidelines to best represent the overall trend of the data. It should go through the middle
of the points, Ideally, there should be about the same number of points above and below
the line, ;
Correlation:
It is the relationship between two variables, where a|Do you know?
change in one variable is associated with a change|Scatter diagram visually shows the

; : : s
in the other. According to the correlation, scatter|cOrrelation between two. F.ﬁﬁﬁﬁu

PR | W0 W a4
diagrams are divided into following three categu;:ips_: q \H\ ﬁﬂ;-v.fﬁa_:d [ (&)o~=
Positive Correlation: o \ r;f"\h( PR AV

'.1|‘~,_'_ o
If one variable increases as lhe}‘ﬂ?ﬂﬁc j{“&g‘t}tﬁﬁ it is called ¥
positive correlation, If ~E-i'{[a ""-.sﬁtrﬁaght line along the data
points, the slope uﬁm}\\‘; “Will go up. For example, height and
weight. fi




Negative Correlation

; IR GO
If one variable increases as the other decreases, Ahent &‘\{lﬁ\ [ jﬁr_w‘w'
negative correlation. If you draw a Straight fing |ong-the data

points, the slope of the line [gﬁl g0 down. For example, speed and
travel time. A4S “~J*Q*:_II1'” g Bin s

Zero Currelnﬂﬁﬁj NN

If there is not consistent pattern between the two variables, then itis ¥

called no correlation. For example, shoe size and test scores.

o

—s

L] - 2
Correlation Pattern of Scatter Diagram siv e
¢  When the value of Y increases as the X value increases, it is
called strong positive correlation pattern. 0 %

e When the value of ¥ decreases as the X value increases, it is called strong negative
correlation pattern. ) :
e  When the value of ¥ increases slightly as the X value increases. it is called weak

positive correlation pattern.
VA y
il
]
o e r\ﬂ 0

Strong positive correlation Weak positive correlation Strong negative correlation
¢ When the value of Y decreases slightly as the X value increases, it is called weak
negative correlation pattern. _
e  When there is no connection between the two variables, it is called no-correlation
pattern.

ya -

¥

0 x

: e Hn\"l,
Weak negative correlation wh

m—
n R e .-: ¢
o O esmanaaC00°
g “}% \\ﬂ i‘_@?_, spefit on revision and the

Example 6: The table below displays _tj_-_illjii!HH
corresponding test scores f@f&qﬁugeﬂﬁ,s’\.ﬂ \\

shiRchisy
=

Time spent on q,_:jl__\j W&qu.ﬁ_}ij 6 2 3 7 5 8 9
revision (hours) SN
Testscore (%) | 22 | 38 | 62 | 68 [ 30 | 46 | 70 | 60 | 86 90

(i) Construct a scatter diagram and draw a line of best fit on it.




(ii) Describe the correlation shown in the scatter diagram. N ”_-’_T,‘.m
(iii) Saleem :oent 5.5 hours on revision, Use I:nauf bgg ft é}ﬁhﬂﬁﬁg lus-kﬁst score.

Solution: : Mﬁnﬁf; wi »h =5

. ‘;'}; I_'*“-, O A
\-JI"H_- A
"'.':-1]3?_1_ RIS

x x
i

U 52 3 4 55 7°8 910

v' Time spent on revision (hours)

Fig. 11.8 Tk
Steps: (1) RO

*  Draw x-axis for "Time spent on revision"

*  For each pair from the table %:L@; ellémih

¢  Observe the pattern of andw m'i}nirthat should be close as possible to ali
points. \Jr ol

(ii) When the time® ﬂj‘mr\n n revision increases, the test score increases, Therefore, strong
positive correlation is between given two variables.

(iii) At 5.5 hours, test score of Saleem will be 64%.

&mlucd Excrcmt 11. ]

1. The following distribution represents the achievement ol @ sludeni's group upen
a memory test:
(I) Plot cumulative frequency graph of group scores.
(i) Determine median, lower and upper quariiles, D, Py and Inlerquarile range
graphically.
Scores 44-48 | 49-53 | 54-58 | 50-69
No. of Students | 3 12 15 23 (410
() Plot cumulative Iraqunnnvqn{ph W Mﬁi A=y

Sol, Cumulqﬁv{ Fregueney Polygon
“Scores)|!No. of Students / cf,
.48 3 3

49 - 53 12 3+12=15




5458 15 15+15=30} =G
= S~LL’ et 'I,II _[r'\_a\i_,-" =
5963 23 o (\aefessspee™
64-68 |n__~7\\({ J]63+12=65
6973 |\ | VB [ 65+8=73
N[ TR0 N 7 73+ 7=80
“1" Total n=2/=80
Cumulative Frequency Polygon
3 )/l
HE
e
o
LB 6o
=
=
&5 %
o R
= — 1B ﬁ-ﬁ“'.,?ngﬂ
_g_qm _ /ﬂi}"\ I (a2 BN rr_r? \WG~
: B BV VG AN A
Ol e N
o [ |'R\J’\‘|“I -:'Il'--E]ll" U
SN IAN A
I /'
x' """d o] & 2 ]}Q’ i T ::_
0 485 | 515 | s#5 | 635 | 685 | 735 | 745
_}-' | Bcores
(i) Determine median, lower and upper quartiles, D;, Py, and interquartile range
graphically. |
Scores 44-48 | 49-53 | 54-58 | 59-63 | 64-68 | 69-73 | 74-78
No. of Students 3 12 15 23 12 8 7
. 80
Sol. Median The position of median is % 5 -40 AL \“E\J

Draw a horizontal line from 40 on th@!— s(ﬂ\)i\&nﬁ‘ e¢:§ﬂ‘h¥ Ehrve and then draw
vertical line from this pmnt% -axi \;ﬂ; :

Now, take the rf:admg ”}; tﬁe vertical line hits the x-axis. So
= Median = N J ‘n
Lower Quartﬂﬁ\ [

80
The position of O is '4':? = 20 (20t yalue)




an from the graph we see that the conﬁpondmg value uf@ﬁﬂmﬂ(ﬁ(ﬁ 55 on

5\
X-axis 1 .Il"\ \.I ‘i { (240
el ORI
Upper Quartile (Qs) \ U\\ f‘ ‘\ D
The position o{ﬁﬁ ‘“l 380) _ 49 (60th value)

Now from the graph we see that see that the corresponding value of 60 on Y-axis is
66 on X-axis.

= (=66
Interquartile Range (IQR)
- IQR=0s— O
=66 - 55
=IQR =11
3rd Decile (D;)
The position of D, is 37 = 3(80) — 24 (24th yalue) \
0 10 S0
Now fromt he graph we see that the Ror@ginﬂwg\ ah&\%}@n\{'—ams is 57 on
X-axis. \
rﬂ“ J =3
90th Pemntﬂe (Pgo) _ ~RIN I\J U ‘s*
The position :;f[}'{u is 90n 90(80} = 72 (72th value)

100
Now from the graph we see that the corresponding value of 72 on Y-axis is 73 on
X-axis.= Py, =73
2. Construct an ogive for the following distribution of scores:
Scores 69-79 79-89 89-99 99-109 | 109-119

f 4 10 13 8 9
Determine median, lower and upper quartiles, Ds, Py, and interquartile range
graphically.
Sol. :
Scores f cf
o ".
6979 4 n"’\]h AUC J“f‘

98 | W00 Mx 1)
89 -9\ (V14 + 13 =27
|parj%1,hbf R 27 +8=35
109119 5 35+ 5 =40
Total n-2f =40

)




Cumulative Frequency Polygon . _ 7Ti(l
t A P\ alc W ,." R
% \i 7#‘\[{'1 WO AR 1]

34 Lo il
T RITETINE T
y A \1}, ‘H;\‘*’

Wy .- Fﬁo e |
LT

Median: The position of median is 5 2 = iq = 20 (20th value) ~l’“ fmf‘{

Draw a horizontal line from 20 on Y-a:gq u Nﬁﬁ\%@k Jd then draw
vertical line from this point to X- s. So, Ki f*"\k‘vi

1 "I'I. I.I

Lower Quartile @W&Qpﬁﬁi&m of Qi is ﬂ = ;":E = 10 (10th Value)

Now from the graph we see that the currcspondmg value of 10 on Y-axis is 85 on

a—

X-axis.
=0,=8
Upper Quartile (Q;) The position of Qs is _ 3£:ﬂ)
= 30 (30th value)

Nuw from the graph we see that the corresponding value of 30 on Y-axis is 103 on
X-axis.

=0 =103
6th Declle (Ds) The position of Dgis ?S ﬁfl?) = 24 (24th valuga o ,eﬂr:ﬁmi“
Now from the graph we see that m\qurr;a?&\w;\%f % ;]E_Y-Ixil is 97 on
x-“:D. =07 r‘\ﬁl\'lf“‘{\'.\\ll".‘é U=
N oW BB

80th Percentile (Nﬁ%ﬁ pusulcn of P is ?gg E?’%ﬂ} = 12 (32th value)

Now from the graph we sec that the corresponding value of 32 on Y-axis is 105 on




X-axis, 1 I'\;?\ll r,l.—_.-\l:: VA
= Pgo = 105 -;\ AT N (Gl
Interquartile Range (IQR) i \I”l "-__J WY
o IQR =Q3"Q1 _“‘*'. ., I.I-,'- : .,'|- :
- 10388 T\ | SIS
”\_[l el

QR =
3. FindQ,,Q, muHH

ange and /@R for the dataset given below:

3,6,8,4,7,5,10,11,13, 8, 14, 12, 15, 16, 17

Draw a box-and-whisker plot.

Sol. Given data in ascending order:
34,5,6,7,8,9,10,11,12,13,14,15,16,17
Here

Total No, of values=n= 15

Upper Quartile (Q:)

¢ e 3(1:—.-]—)“ Value

Median: "
( i 15+1
Median = B—zﬂ) Value 3 [TJ Value
\
/ th th
= ]TH) Value =3 IGJ m’ﬁﬁa\u > @Y
\ A=
_(16Y" s Ui‘l f‘fs‘m‘wﬁ
=N Value | TH gy o *\. \ 0 Do iae Q=14
= 8th Value = hiﬁ U’M nge
Lower Quartile (Quﬂdj\“ Range = highest value - lowest value
PO § .3 h Range =17-3=14
| Interquartile Range (IQR)
15+1)" IOR s 2 3
= 3 Value = 14—6
" (E):n 8 IQR =8
3 alue
=4th Value=Q: =6
Box - and — Whisker Plot
Min. value Q. Median M“. 'H'lli o

r

4. Find Q,, Q,, median, range, /¢

I:Irlw a box-an
Sol. Given data set in ascendmg order

0 2 4 8 x‘wlm |} o8 16
wmwmmmmmmum
102, 88, 85, 100, 93, 1 Q JII | 86, 92, 101, 98, 108, 107

'J

92, 93, 95, 96, 97, 98, 99, 100, 101, 102, 104, 105, 107, 108, 110




Here l 16 '!II‘; \ ,‘:.T:.Jﬁj{_'.,"a
Total no. of values=n = 15 Ao O Hﬁ&? | (Value”
B S (@R R e S
Mofen ez ﬂ‘g.\i;-x (00" 4th Value = 01 =96
Median = [n& Vp;!fe fa \xﬁ" "h "* H k pper Quartile (Q,)
IR .
15413 Q = 3[“;") Value
= (T Value
15+1)"
5 =3 (-—{—1—) Value
= Value
th
= §th Value = Median = 100 ~3 (E] i
Lower Quartile (Q1) 4
N = [3(4)]th Value
o= [-’-‘-:—] Value = |2th Value = 0, = 105
i Range
15+1\" Range = Highest value — lowest value
= ""'4_ Value =110 - 9
q I\-—, .r-\\J ll'l,"‘l' -,_j.
wh;ﬁ%{&\ JIe ALSS
(rj(&]r“‘f 'y S

Min. valne 1_;_\;;_&_,; Max. value
-q ] T_"[ |L,Il"" l

‘J|\,'
v

9 92 94 9% 9 100 102 104 106 108 110 112

5. Find Q,, Q;, median, minimum and maximum values for the following box-
and-whisker plot:

A
10 20 30 40 50
Sol. Ltrwer Qnamle (Q1) As we see that the box starts 22. So,
Q= _". f._mlfﬂln
UpperQuarﬂle(Q.}Aswcsecmatmehox ds’D\t HSQ\,H
Q:=135 "' rﬂ”ﬂ *U

Median The vertical line mdwfi%i };ﬁﬁ‘nﬁ J:: the bmt is at 25. So,
Median =25 o] MNNE A\

Minimum Value ;nlu: Ieﬁ Whisker ends exactly at 10. So,
Minimum Value = 10




Maximum Value The right whisker ends :xactly at 46. So,
Maximum Value = 46 SN (@.
6. Plot the box-and-whisker plot, if tﬂfrﬂl’m :iﬁﬂﬂaﬁ, vnlua-zﬁ median=19,

Q, = 14 and Q, = 24. “\\Hmn\‘
j\J\iH Ill.llll

Sol. Given that
min} lﬁ'l-a!i;ic— 12, max. value = 26
median = 19, 0, = 14 and O0,= 24
Box-and-Whisker Plot
Q. ¥ o
R
q et —————
20 30
7. Construct a scatter ploi and draw a line of best fit for the following quiz scores
for 8 students in a class:
1st quiz 14 28 34 36 43 45 46 49
2ndquiz| 16 | 20 | 33 | 35 | 38 | a8\ |-@] 43
Sol. \ ﬁ. ” O [
Correlation: G m\a i
The correlation is strong positive. As thef,sncrq u“hcﬂ}lt\qi’iz ijnnrcases, the score in

m: measuring speed and the other

the 2nd quiz also tends to increase.
8. The following table sh \th’p\
measuring strengt =f&d ﬁiﬁ}'ers out of 200:

N 100 | 110 | 50 | 136 | 150 | 80

15t Test | 20,
2nd Test | 160 | 142 140 | 44 | 36 | 100

130 120 70 | 50




(i) Constructa scatter plot and draw a line of best fit. =
Sol, N '-1-w'L.a"-LJ';Cj"n'-L
GRS

e

©) ﬁ“ﬂﬁ

oy

Ly
=
1I.'|
-'.[__“‘
™
L
'] _'_F'_'_,_d--‘
L -_I_'_,.:—'-"'|I
. f—"
“"3
P —
|
b

5T 10 30 30 40 50 40 70 50 9% 100110120130 140

|y 1s{ Test

(ii) Describe correlation between 1st and 2nd test,
Sol. Correlation:

The correlation is strong negative. This suggests that in this dataset, player who
score higher in "speed" (Test) tend to score lower in "strength” (Test 2).

(iii) Abdullah scores 60 in 2nd test. Estimate his score in 1st test.
Sol. Estimation:

If Abdullah scores 60 in the 2nd test, look at the y-axis at 60 and move ho;lznnmlly
to live of best fit, then down to the x-axis. Based on the trend. hjs Aest {—E@n&% would be
approximatzly 1100 120 = 115.5 A o AT I s
% The following table sho mm!ﬁuwﬂﬂ medla hours and GPA of

university students. . - |\ wu‘v
amm-M%:h 1 |2 |a |4 |5 (|6 |7 |8 |9
GPA 40 |39 |37 |35 [3.3 |31 |29 |28 |26 |25




(i) Construct a scatter diagram and draw a line of h-tlt rﬁ. = \ (L ﬂ ‘n‘?“*

- - |:'"
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¥ Socia al Media Hours

(if) Identify the nature of correlation between social media use and G!’ﬁ
Sol. Nature of correlation: \

This is a negative linear corrc]atmn As ocmli-rgeﬁtdaq\sjggkmm)ease the GPA

consistently decreases.

l. A
(if) Estimate the GPA for a Mﬂ& fi &S oot oo liiat it
Sol. Estimation for 6.5 I:+|:|rug|'qﬂ -

N
Since the data t.gv.a;mb;h S'IEIS[T (GPA) drop by roughly 0.1 or 0.2 for every hours.

We can look b hours (2.9), the value for 65 hours is exactly in middle is

285=29
11.4 Measures ol Dispersion

The following data shows the runs scored by two batsmen in the last 10 matches:
Batsman A: 25, 20, 45, 93, 8, 14, 32, 87, 72, 24
Batsman B: 33, 50, 47, 38, 45, 40, 36, 48, 37, 46

25+204+454+93+8+14+32+87+72+24 420

Mean of Batsman 4= 10 = W =42

334+50+47+38+45+40+36+48+37+46 420

Mean of Batsman B=

B 1 2 X 4 5 &7 8B %18 I 23 458 617 8 %10
Match numbers Match numbers




Although both batsmen have the same mean score, batsman B's runs-are.¢ u}ustared

around the mean, while batsman A's scores are mdct &&ﬁm I ereﬁ:ure to
understand how the data values are spread W ﬂ'l more statistical information. For
this purpose, we will study mcﬁ@ﬁ d

Measures of dispersio mﬁ ‘ciHGul used to describe how spread out or scattered
the values in a daty ﬁ nd a central value.

Different measures of dispersion are
1. Range 2. Variance 3. Standard deviation
4, Interquartile range 5. Mean deviation 6. Quartile deviation
7. Coefficient of variation

In this unit, we will discuss only few measures of dispersion.

Range

The difference between highest vaiue (H) and the lowest value (L) is called range.

Range (R)=H-L
Where H is the highest value and L is the lowest value.
Example 7: Find the range of the following data: | Skilled practice

15, 22' 18, 30‘ IT'I 25 What is the fiﬂlf of ﬁ-f prime
Solution Here ~ H=130;L=15 &{““}}\DL : m:: ruare
ers
Range (R)=H-L 1 13, ...,61,67, 71

= 30 @ Wiﬁ\ \-\t Hiere .
Example 8 The table eckl}' Highest Value (H)=71

incomes (in thuuﬁ@ﬁd_& i‘upees) of group of Lowest Value (L) =2

employees in a company Find the range of the Range (R)=H-L
weekly income. =71-2
Range (R) = 69
Weekly Income (Rs 1000) | Number of Employees
25-35 4
35-45 6
4555 5
55-65 3
Solution Here H=65 REMEMBER
L=25 If the frequency of initial class is zero then the
Range (R)=H-L next class will be considered for calculation
=65-25=40 ofrange. rff ‘5% ,lfi Y ﬂnﬁ*

Thus, the difference between the lowest -ﬂ:l:ld g\@@é\k@ :‘ﬁﬂdme" §among employees is
Rs. 40,0{}0 @ 1R 95 {

n‘\@ﬂ\ T\:'Lf' =

Variance RN

The average of* [Ms of the deviations of the values from their mean is called
variance. It is d:noted by o (read as sigma square).
If xy, X3, ..., X, are n observations, then the variance is given by




e R p——

e e — —_—

n Sk tll". “'. "'JI'*.-'-'-I e
1§ﬁwf%ﬂh
or o=t | &b (For ungrouped data)

n A [
n
Let xy, %, ..., X, be the n values with the frequencies fi, 5, f3, ..., f respectively.
Then,
] Note
Zf: X, =X ) The greater the variance, the more
o’ == spread out the data; the smaller the
if (For grouped data) variance, the more tonsistent or
= : . tightly clustered the values are
7 around the mean..
n n 2 ﬂ_\("lt_.r ". F"-"'LUJ
Z_}‘:xf Zf;*".- , ) ,-i Il'.'l II.I '.'- I. j
a.] = =l l-rl 70\( : i
or z": ¥ \ aﬁ: qéd M}
i \\ A \\
iml {1 ’“\]]\
Standard Deviatibn

Standard deviation is the positive square root of the average of the squares of
deviations of the given values from their mean. It is denoted by .
Standard deviation helps us understand the extent to which values differ from the

(% -5)

o =% (For ungrouped data)
n
X History!
z.tl i-‘f N> wgﬁﬂ‘; the firs
J-u[ 'l =2
org = 7 e {Fur g;ruu da:?] = ~ S0 1o use the word
n J‘"I— M \ \ A standard deviation.

i.f (x - x) "F“"\M\J\\w

=l adl ‘¢l |
o= T’

Zf

(For grouped data)




'ﬁ"

Y fix

i=]

S E—

S
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\N W@ \

Q\L‘“l Iw\ﬂ“‘q-

u m
eganve?

% variance cannot be
negative. because its evaluation
involves squares of values and
summing of zero or positive values.

Example 9: A factory produces rods with lengths (in cm):

50.1, 49.9, 50.0, 50.2, 49.8

Check the consistency using standard deviation.

_ . 50.1+49.9+50.0+50.2+49.8 250
Solution X = - =30
5 5

x x-% (x-X)2
50.1 0.1 0.01
49.9 0.1 0.01
50.0 0 0.00 L
50.2 02 _ | 00 €O i
498 ﬂ«?’%{%\‘ TN g.oa ;

- 'ﬁ&ﬂf LTSI s 277 2 0110

T

B
éﬂ%@mﬂ 0;0 =0.02 = o =.0.02 =0.14lcm

As the standard devmtmn is very low, this shows high consistency in rod lengths.
Example 10: The number of carpets sold in each day of a week is 13, 8,4, 9, 7, 12, 10.
Find its variance,

Solution:
X 13 8 4 9 7 12 10 x =63
x2 169 64 16 g1 19 144 100 Txd = 623 i
S5l [TxY Challenge! ]
o= - [ ) Can the standard deviation be more than the variance?
n n Ans: Yes, it can be more than variance when the
623- (63 2 variance is between 0 and 1.
=——(—J =89 -8 =8 le0<o?<1 =\ Uju’ﬁm
7 7 Because ﬁ.\m Jr{ gge;imﬁ number between 0
and Tig always Ja

Example 11: A financial %dﬁs:ng share prices of several companies

on a specific day and

ol i

l[nws

Share prices (R8.)"

4050

60-70

70-80

80-90

Frequency

2 3

6

4

2

90-100

Find the mean, variance and standard deviation. What can you conclude about the »




— ¢ —

j = ., —_

volatility in share prices?

Solution: S o) ﬁ \ ;u ﬁ“\

Price Range (Rs.) £ L=\ \ﬁ{'\"\l\ LA ffJ fx?
40-50 2 T\ ) TS 90 4050
5060 RNV 55 165 9075
60-70 VT 6 65 390 25350
70-80 4 75 300 22500
80-90 2 85 170 14450
90-100 [ 95 95 9025

Y= 18 Tfic = 1210 Tfac? =84450
2B 12 :
X=Fr =g =672
R 15 5 R 3 84450
of= 7 ‘(Er‘] i (67.22)2
=469Lﬁ'}' —4518.52=173.15 | - A
= N173.15 =13.16 - o\ L M}; ;{ \"'hfkll_vg J

Standard deviation of Rs. 13.16 shuws maders
Example 12: Two students. \i and Ro
score (out of 100) were ‘-: \
Ali: 72, 68, 74, 7076\
Rooma: 72, 65, 80, 68, 75

(1) Who performed better on average?
(i) Who was more consistent?

ed in 5 Mathematics tests. Their

Remember! \

When comparing two data sets:

® The mean tells us about the
average performance.

® The standard deviation tells us
about the consistency.

: 2,
Solution: S(Al) = Xx ?_+68+?54+ 70+ 76 3_24_3 o
2
o?=(Ali) = __Z{.x—x}
n
_ (72-T72)" +(68-172)' +(74-72)" +(70-72)* +(76-72)’
5
SO HCY HO W RO e SO
5 e |:-I,.o—u\1||'|:llll\ -,ll‘l". I
0+]6+4¢ﬂ1+}6;\ ‘RU HRJ W
i) HU\ LN

‘thJ
‘a=(Ali)= /8 =2.83




Xx ?"+6S+3{}+ﬁ8+?5 U @

;[Rﬂﬂma] - N l-.;_-_ "".I_".::_f;u.':-' %

” ‘__ l'|'. .' l. \Ill\‘ I o .*'

_3_1'!”3{ (_4—".~—I|II“ .

= ﬂ Tﬂ\r{:ﬁ,i Illllll '||&'|I lll\l‘x_.-
D) ﬂ

{Rt:us.n:;?\d§*=}-4=‘J F‘u'
- {?2-?2) +(65-72)" +(80—72)° + (68— 72)° +(75-1T72)°
: 5
= (0)° +(=7)" +(8)" +(-4)* +(3)°
5
0+49+64+16+9 138
- 3 =376

¥(Rooma) = v27.6 =525
Since X(Ali) = 72, x (Rooma) = 72. Both performed equally on average.
o= (Ali) = 2.83, 6 (Rooma) = 5.25 S\ @ @{’f‘aff‘"
Hence, Ali is more consistent. NN [ (@™

"'\:lll.\l\I

“‘30"11'(‘&1 l Rercise 11 2

1. Find the 'M Jﬁiluwlng data sets: | 2. If the range and the lowest
() 63,89,98, 128,79, 108, 117, 60 value of a set of data are 46.7
Sol. Given data set i
and 13.4 respectively, then
63, 89, 98, 125, 79, 108, 117, 60 ; ’ y
Heve find the highest value.
Highest value (H) = 125 Sol. Given dat aset
Lowest value (L) = 60 : Range (R) =46.7
Range (R)=H-L Lowest value (L) = 13.4
=125 -60 Range (R)=H-L
Range (R) = 65 Ans. 46.7=H-134
(i) 43,5,13,6,18,9,38, 4, 61, 4, 64, 4
Sol: Given data set Mt I_f X
43.5,13.6,18.9,38.4, 61.4,29.4 ARy lﬁ:ﬁﬂ d Aﬁs I
Here o Motk ﬁ& WS
S e A0
Highest value (H) =614 . \uf*{x,lf._ ¢ \H\BSL =
Lowest value {I_.) =13.6 ?.J“-:\“- f"\h'ﬁj Ry
éng#ﬁ AMPE
14-13.6

Range {R} 47.8 Ans.




——____ R i

L

15 CONY

3. Calculate the range of the following data. =N

Income (in Rs.) | 4000 - 4500] 4500 - 5000-/5000- 5500|5500~ 6000 | 6000- 6500

No. of warkers 8 Ol\ a2\ N0 21 6

Sol: Highest Income (H) = 6 R
Lowest Income ([} 4000
Range (R)y=H-L
= 6500-4000
= Range (R) = 2500 Ans.

4. A group of 7 workers reported the number of items they assembled in a day as:

92, 55, 50, 53, 54, 56, 52
— 52+55+50+53+54+56+52 372
Sol: x= = =53.14
7 7

X X=X (x=-X)*
52 52-53.14 = -1.14 (=1.14)2=1.30
55 55-53.14 = 1.86 (1.862=346 _ _ |50
50 50-53.14=-3.14 H(=3.142 =985, | |\~

53 53-53.14=—0.14 0\ 2 /H30M4R=0)02

54  |54-53.14= 0860 \\ oo\ )\ 0.86)2 = 0.74

56 56-53.14-7 286\ )\ (2.86)2=8.18

52 {SAP9BUA="0 14 (-1.14)2=1.30
T(x—x)2 = 24.86

L

"+ Variance (o?) = L(x-X) _ 24.86
n 7
o’ =3.55 _
Standard Deviation (o) = 1/2(’[; x}
" 24.86
=g |
— l."“'{'“'l
= V3.55 - |_<":‘ lmlxl:_:'_:]llkl;ﬁ_ll'*—l"llll"!'
| e

i\ —
A 9 a”.'ll; L \"n, ANANS
L= B V(O WD D
1 - = \

o=1.88
5. A librarian recorded the nuﬁlﬁ@ﬁﬂi&?&'ﬁﬁng 5 days of a week.
120, 135, 130, 126,180\

__ 1204135+ 130+ +125+140
5

Sol.




11 T oy = e gt 1 NSk e B el —
650 g R *; % FJFH;HBU"',_‘L
X m— = XY W ( :{(}.’E;
5 i Lé\ r‘g& ‘xg\\ f\ ﬂ J‘Qj
¥ =130 120 cﬂﬁ«ﬁ\{m&\tﬁdMH (~10)2 = 100
11357 ) WU 135-130=5 52 =25
e;tyf.rgj"\*{r‘!lw i 130-130=0 02=0
<o 1135 125-130 = -5 (=5)2 =25
140 140-130=10 102 =100
L (x—x)*
=250
Variance (02) = L(x—X)
n
_ 250
S
o’ =50

@]
i “\\
, ‘\U .::U
NN
N I
g=7.07

6. Find the range, variance and standard deviation of first 23 odd numbers.

Sol. First 23 odd numbers are '

1,3,.5.7.9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,41, 43,45

Range : ;

- Range (R) = Highest value (H) — Lowest value (L)

=45-1

Range (R) = 44
e Yeonl

A
d 3 ri:;-
E X Y G\l.‘-\__:_j et

L 3 AT s FH:“J i, \},
1 ﬂ r’k‘%‘n .”’é\@h@‘ 'L/ )
.xﬁﬁ\F f

__529 '*‘W

23
x=23




Variance (0?) =

X X=X (x— ME np@ﬂﬂ?ﬁ
| 1-23=-22 O _,_,E \a O wﬁ%w
° 3— 23 200 1L |00 (20 =400
3 I j‘i&%'ﬁ*:jié il (~18)2=1324
7 INNNT-23=—1i6 (167 =256
< o bl (-14)2 =196
i 11-23=-12 (-12)2= 144
13 13-23=-10 10)2= 100
= 1523 =~ (-8)2 = 64
” i (-6)2=36
19 19-23=-4 (4)2=16
21 21-23=-2 (-2)*=4
2 23-23=0 =0
25 25 -23=2 31 =32 4#;{_',’:'1 r?f{@ﬁ?\g u
27 27-23=4 ol J-ﬁﬁ ﬂ‘ ﬂ¥\|{ é{” EJ o
2 29 3 =6\ L\ U162 =36
1 rﬂ"t,‘\]i"r_khias\%ﬁ‘jub a ) 82 = 64
33N NN83-23 =10 T
35 35-23=12 ey
37 37-23=14 4= 196
39 39-23=16 162 = 256
41 41 -23=18 182= 322
43 43-23=20 202=400
45 45-23=22 222=484

T (x—x)?

= 4048

Y (x—x)

| Ans.

:"'/’3 }r@lﬁ

=7
S




7. The rainfall recorded in uariuut places of five distnctgs Iﬂa maaﬂs' #ivé\l below.
Find its variance and mndard deviation. | ‘xﬁ'ﬁ’ \$ VN )|

Rainfall inmm) | 42 -\ 81 7]\T"64 ] &1 63 | 7
Number of places | 5. \\“ - e 4 9 5 4
Sﬂl: \\“”\ [L’ M
Rain fal!t (in'mm) Nun}ber f?f places fix 5 P
42 5 210 1764 8820
51 13 663 2601 33813
54 4 216 2916 11664
61 9 549 3721 33489
63 5 315 3969 19845
% 71 4 284 5041 20164
Sf=40 > fx=2237 2 xS =127795
.3 2 _I_r:ffll
Variance (g?) = sz; - (Zf x} -1(’5‘\ zi;@}"".lﬂb
IRy @
17??9,& %ﬂ?@ SI\CE
{55 925)2
N t94 3?5 3127.605
o’ =67.27mm

S.D(0) = v Variance = 67.27

8. Machine A Output (units): 98, 100, 102, 101, 99
Machine B Output (units): 95, 100, 105, 90, 110
() Which machine has better performance?
(1) Which machine is more consistente?

Sol. I
() Machine A output Units: e ©
98. 100, 102, 101.99 -~ IR q fﬁ-;ﬁ‘:‘l .'f [CAL o

Ay N\ SR A I".\\ WY 'uj,jl w3 |
- Pagl o == \ 7 -,I,\ LY N2
Now Mean (x,) " :\fﬁ “-.'f“}“.“ "r'\. ‘f-.ﬁj-}f'ﬁ Q=
B 98 + 100+ 108 anv m: SO0
Mﬂﬂﬂ (x ) _\”1? W ‘h‘sﬂ' . <

%, =100




And

6t (Machine A)= == 1 % d*&@ﬂ

_ (98-100)’ +LRQ1-\L¥3W+ mo; +(101-100)° +(99-100)*
TN © 5
2P H0 42+ (1)
3 5
_4+0+4+1+1
L 5

e,

10
5

a? (Machine A) =2
SD (o) =v2 ~ 1.4

(i) Machine B output Units:
95, 100, 105,90, 110

¢
i gl
Mean (xg) = Lm;@b-—

22 = 100
. -

\ﬂ/Ea 3{@0"5@.

>(x-X)

n

5 (95-100)" +(100~100)" +(105~100)? +(90—=100)* + (110100’

o2 (Machine B) =

5
2= (=8) +(0)F +(5)° +(=10)* +(10)’
5 -
gie 25+0+25+100+100 25(1 =50 Jﬂﬂc&a G@@L
5 ll.lk l\,\\'\j '\L, —

ol =50 {j \ \l\ %&
o= Rm
S.D(evp) = ‘@@W
(i) Woe see that means are equal. Roth machines have equal performence.
(ii) Machine A is more consistant -




9. The monthly sales (rupees in lacs) for two saiespersnﬁmr ﬁ@ﬁf&k are:
Person A: 5.5,5.7,54,5.6,5.8,56 _ \\1 CA
\ \“\\

Person B: 5.5, 6.5, 4.5, Bhu sn
Compare their Peﬁumke ﬁqéémt
Sol. N AN *w
® Person A" xﬂ‘f‘\

5.5,5.7,5.4.5.6,5.8.5.6
Now Mean (P) = xﬁ_&_ _5_5+§?_+§4;56+5_3+5ﬁ 3.1.6
n

%, =56

And ox(Py) = 2(E-%)°

n

2 2 3 ) : g
G2(Py)=3:5=56) +(5.7-5.6)' +(54-56)" +(5.6-5.6)° +(5.8-5.6) +(5.6-5.6)

Jar

_ (0.7 +(0.1)* +(=0.2)* + 0" +(0.2) +0° 2
WE

_0.01+0.01+0. U4+“®Rﬁﬂ+ﬁ§f@a\b\ \

U
2 \ \F\‘I(\Il o Bu

&’ (P, ) = 0.01674 NN
= S.D(9,)= J0.0167

=0.129
S.D (a,)=0.13]
® Person B
5.5.6.5.4.5.6.0,5.0,6.0

Now Mean (Pg) =5y = 2018:5+4:5+6.0+50+60 _ 335

6 6
X, =5.58
And, . : '\-\“‘\\J'r?{";\'. ﬁjﬁzﬁﬁm
2(pyy= 2(X=X)° > i [ 2=
o? (Pg) et iy ;{ﬂ N\\u\z ]
_ (5.5-5.58)" +(6.5- 5533“ @E\-\s )+m 5.58)° +(5-5.58)" +(6—5.58)’
\|\ r\\"J r ?‘J

_ (-0.08)" +(0. Q‘i)J +(~1.08)* +(0.42) +H1-53}’ +(0.42)°
6




_ 0.0064-+0.8464+1.1664+0.1764+0.3364+0.1764, RO

= ErE e 1I\ \1:)

6 A Ill'-.'lf"- 3 |' '; (© bo
2.7084 Na\,x,{h'\ QNS \J ”B

s At
T

o*(Ps) = 04514 (RN
% s.D(ch]=JF.4514_

SD (o,) = 0.672

We see that person A has higher mean than person B. So, person A is better in
performance.
And _
Person A has lower S.D = 0.13. So, person A is more consistent.
10. The table given below shows the daily wages of workers in a textile mill,
grouped into six income brackets: (i

Daily wage (Rs) |800-1000 | 1000-1200 | 1200- 1400 | 1400 — 1600 | 1600~ 190800 - 2000

Frequency 2 A 82 A\ \w\ =2 1
Calculate the mean, varian \qW%@{:@M“ﬁﬁun of the wages,
Sol: gl
Weekly Wage @M&& Midpoint f.x x? fix?
(Rs) ()] x)
1800
800 — 1000 2 5 =900 1800 810000 | 1620000
2200
1000 — 1200 4 5 =1100| 4400 | 1210000 | 4840000
| 2600
1200 - 1400 6 5 =1300| 7800 | 1690000 | 10140000
3000
1400 - 1600 § T3 -I500| 12000 . [225000000] 15900000
- '-.("'.'.
#00 | noora N K(&j‘ R
1600 — 1800 2 ﬂf% ol 65{3 ) 1/2890000 | 5780000
\ R R AT '
il goi\ LI
il e
1800-2000 _:Lﬁ_.\.‘\]?‘\\!ﬁﬂj JEET=1900 1900 3610000 | 3610000
fo=e
2 Lf x*
5f=23 5fx=31300 = 550000




S P e e S 1
ean —'1912 {raﬁj@

® M
— X/ 31300 _ S ;ﬂfg\m -1851967.16
R K,,FA:ML\}@ & = 60642.72
|I =1360.87 \” \E\&u HII‘LS\"II ® Standard Deviation
o E?ﬁ_WE\*:E?{lF‘Jh\” j\: S.D = + Variance
o RE (28 - Ja06272
_ 43990000 (3 1300}’ S.D = 246.26
23 23 ;

11. A company forecasts monthly sales (rupees in millions): 15, 18, 14, 20, 13. Find

variability in sales predictions.
Sol: Monthly sales (rupees in millions):

15,18, 14, 20, 13
To check variability in sales predictions we find mean, variance and S dataset.
® Mean: d l@@
= 15+|3+|4_+20_+r3 1 fxggmf |
i £ il
X= EE ﬂ %\%&j\ 6\
5
¥=16
L Variauce.
. X(x-X)
H -
_ (I5-16)" +(18—16)" +(14-16)" + (20~16)* + (13 -16)°
3
_ EDT+2 4+ (-2)7 + (4) +(=3)
E 5
_ R4y 4+164+9 34
5 e e
2=68 -~ J--'&:\O@@\ﬂm
® Standard Deviation: ® fﬂ\w\\\q\ “J i
S.D = «/Variance Nea \ ﬂ\\(& el g
= Jox “ u\h\

[t‘!‘ =26 %'\]
Result: With a = 2.61 relative to mean= 16,
The sales predictions show moderate variability,




P Tie-=ld L o Bard .

'12 Unemployment rates (%) in five provinces Is'ﬁz ﬁ yﬁ?
ent rate'?

standard deviation and describe is mur@p Iﬂ@pd\\l\iﬁhﬂpﬁu
Sol. The unemployment rates {%W z %' xﬂ (s

52,6.0,4.8,55,62 me‘ﬂ
We find here W**"W dsD.
® Mean: NN

72X _52+6.0+4.8+55+6.2

" noof values=n=5

=
Ln

(52-554]:+150—554}"+(48 5.54)" +(5.5- 55&11-1-{*&152@@
,ﬁu Wj (a0~

_ (0347 +(0.46)' + (024" 4.0,
ﬂ \I\LU\H},\_}
01156+021\h@q¢¢i§% 0016+0.4356 _ 1.312
s

= 0.2624] (in %)

® §S.D:

S.D= J/Variance
o= v0.2624

og=051%

Result:The unemployment rate is relatively fairly balanced because there is low
dispersion between the provinces, - i
= ll'. IIL\_,.I:;‘—_;:’J =

13. Find variance and standard deviation: ., [\ (7 |\ et

{I) zl=45 EI’=4ZI n=§ ﬂ’“nnffli il\}'-.'nll!l
Sol. Given lhat ‘\\ \1 l"tj PO
Ix =45, Ty’ Wﬁq}wj w

variancc{a‘}; n -L . J




_ [45_]’ (i) ¥ =18, T2 = 167035

.5 5 | & S,d.l}'nﬁ ”qﬁt lf fﬁjc:
=842-9%0\ - ;xuqt'w“ 18 TR = 1670, £f=5
=84.2 810\ “»m 2 2
Qﬁ LF Bf‘é' ol a\ﬁ + variance (a?) = E;; —[ sz: ]
S.D (o) = « Variance = Iﬁ?[} {x)p
=2 g ﬂm]z
oc=1.79
(i) Tfx =210, Tfx*="7560, =6 =334-324
Sol. Given that
Y.k =210, Tfx*= 7560, Lf= 6 =10
¥ fx? (ZF}L ! : :8S.D(5)= d‘v’ariance
variance (G2) = ]
_ 7560 [21[}]1 L A arate %‘{3 6 *L’*“
6 Wi LAWY
- 1260-352 Q\\rq \\@,, —
iy N LN

o= 1260 — |
Y
'.'S.D{a)= sj‘v’anance
35

lc=5.92]
B Solved Review Exercise 11

1. Four possible answers are given for the following questions. Choose the correct

answer.
(i) is used to get the cumulative frequencies.
(a) Addition (b) square root (c) mu[tiplicatmn {d) dwlsmn
(ii) Second quartile represents: 0 ?u.
(a) mean (b) mode \ W a—v ./', ﬁg't—-&ar’tance
(iii) First quartile divides the data mtﬂgL I qil;al pﬂr‘tﬂ.
(a) Two (}ﬂ:il “”R‘“\ Sy Four (d) Ten
(iv) Difference betwe ‘and the lowest values is called:
(a) mean Q)| NN ‘variance (c) range (d) standard deviation
{(v) Scatter dlaﬂmm represents a relationship between variables.

(a) five (b) two (c) three (d) four




(vi) is measure of dispersion: =(0) L'..'..j_ \

(a) mean (b) median (c) mﬁ;-dc- \Jl' \# ahce
(vii) Positive square root of variance is ciallg,d* g > | F{\; ) {(')
(a) mean (b) med‘hw v {G d dewahun{d] range
(viii) is not measure ll:h'i
(a) range Ic mean (c) variance (d) standard deviation
(ix) Variance of{t@ﬁ#rf{“t 8,8,8,8 is:
(a) 0 (b) 16 (c) 8 (d) 48
(x) Range of first 20 natural numbers is:
a) 20 (b) 10 (c) 19 (d) 30
£y
(1) Addition (ii) Median (iii) Four (iv) Range (v) Two
(vi) Variance (vii) Standard Deviation (viii) Arithmatic Mean (ix) 0 (x) 19

2. The following results for the long jump were recorded:

[T]Islanna (incm) |170 - 180 [180-190 |190-200 [200-210 |210-220 |220-230

|_c f 2 b 9 12 8 g
onstruct the cumulative frequency polygon and interpret median, Q,, ﬁr;J D,, Py

and interquartile range. | S\ @O
Sol. =y 5l'-'.-:'uL"".'.'i‘k't"l. \IIJ':{":I I}"':'\J
Distance (in cm PRV )
170 - 180 2\ (& NP 2
180 —190; |1\ 2+6=8
A PUR200 8+9=17
~200 - 210 17+12=29
210-220 29 +8=37
220 -230 17+ 3 =40
Yf=40
Cumulative Frequency Polygon
r ¥
b 7
i T4
B
e
3
i".
—53‘
VR
;"JI 1&;[ "\Jj\l_]\u}'f g




Median The position of median is —=—- =20 (}Q“‘ va!ucﬁf&ﬁwﬁxhﬁzigz%\iﬂl line from

20 on the y-axis until it mect;s.‘ e c_uwe\\gfi rnc&l line from this point to the
x-axis.
Now take the readlpr%fopr\‘ihh xé*%‘s whcre the vertical line hits the x-axis. So,

Median = 202.5

Lower Quartile (Ql) 4!'.]
The position of Q; is 7= = 10 (10th value).

Now from the graph we see that the corresponding value of 10 on y-axis is 192.2 on
x-axis,
Qi =1922
Upper Quartile (Q3)
In 3{40)

The position of Q3 is — . =30 (10% value).

Now from the graph we see that the corresponding value of 30 uny gﬁ 211.3 on
x-axis. I""m 8

e e

7t Decile (D) o ~\
Th Rt ﬁé\?  val
e position of Dy i |le t s (28 value),
Now from t@ Rz See that the corresponding value of 28 on y-axis is 209.2 on
X-axis.

D7=209.2
90th Percentile (Pog)
Qﬂrn 90(40) _

Th iti f Pgg is —=———= =36 (36" val
€ position o IS P (36" value)

Now from the graph we see that the corresponding value of 36 on y-axis is 218.8 on
X-axis.
Poo=218.8
Interquartile Range (IQR)
IQR=Q3 - Q
=211.3-192.2 S\ (@ mﬁﬂ\
IQR=19.1

3. The summary statlstlns igr a daﬁ WF\S{ @I@l&%ﬂiﬁhnw it with a box-and-
Q

‘*\III, 3 f*"-__

whisker plot. 5\5 QL QLS
Min. Vallﬁqgm%'ﬂﬂ;ﬁl\?ﬂpu Median 0,
g NPT ey 126 43 55.6.

Solution:




1, “edian 1 = — L
—] 4, = e f’?ﬁ“ﬁ@m &
p i 25 A m 43 uhl s
4. The following table shuwsﬁb\w@ "ho spant axernising and resting heart
rate (beats per mi iﬁdwld uals:
Excersice Hours | 0 2 |3 |4a|5|6[7][8]9

Heart Rate 90 35 83 80| 76|74 (72|70 |68 65
() Plot the data on a scatter diagram and draw a line of best fit.
(i) State the type of correlation observed.

(iii) Predict the heart rate of Sakeena who exercises for 6.5 hours per week.
Solution: (i)

| A.F | |-
96
a e TR0
L \”a: '”E'l@ nlfdlll“
=60 1P e AR g
_E:__sa ﬁﬂu*lﬁfFJ "LR"L& l\'."_ ‘E ?J
| § 40l 19 RN BN
= | ANSY T
NI
118 =
X
0 A 5 b 7 ? 1 i
\ A4 Exefcise Hourls ‘ [
(ii) The correlation observed is strongly negative,
(iii) The heart rate of Sakeena who exercise for 6.5 hour per week is 71.
5. Find the range for the given data, 25, 30, 35, 40, 50, 60, 65, 75
Solutions: Given data, 25, 30, 35. 40, 50, 60. 65. 75
Highest value (H) = 75 =
Lowest value (L) =25 e I,_,.Ix@ﬁ:'ﬁj".:"_-
Range (R)=H - L. R J,f; \dG=
R=75-25 \,.ﬁ m u\\ gxam

R=350 I J'n, 'I.
W40 NS
6. Calculate range, vanqqqgm%\sﬂh«gﬁf} deulatinn for the following data set:

Class Interval | <05/" [ '5-10 [10-15] 15-20 | 20-25 | 25-30

! 4 12 20 24 16 4




Sol: A ru@th". L
Class Vi xos ko g (el
i AU
]“te”a] 2 T-.-"I| — a-'—‘-\l \l‘r}illl II'|I.LIIL Illhlll'-\._.-"-" v l!"
0-5 4 Y \ gggﬁl@}‘; 7 10 25
e h‘l\l:f*” ':'_"-&Illhj oL a2
SOV 12 [ s+10_15__ | 90 675
2 iy G
10-15 | 20 10415 _25 ., | 250 3125
: :
15-20 | 24 |15420 35 .. .| 420 7350
2
20-25 | 16 [20+25 45 _, | 360 8100
) B R
25 - 30 4 125430_55 .o ctenrtl0 3025
2 2
=80 Eﬁc#1240  ZRC=22300())
Highest Value (H) = 30 \1 \ .rcﬂ joN=""
Lowest Value (L) =0 \ \f’}*i\{j \ U
o Range(R)=H-L \ \r\ N
R=30- 0], \
ROV
. oA Fﬁr}
¢ Variance (¢%) = > 7 S 7
22300 _{124&)2
B0 80
=278.75—(15.5)
=278.75 — 240.25
Variance (c?) = 38.5
s Standard Deviation (o) = «/Variance
= 385
+ $.D (o) = 6.20 ﬁu"“x‘?‘\
\ f,r,.. _

7. The sum of 5 numbers is 45 and the %qlmqb 421 Find the mean
an: s:Iam:Iard d:vlatlun:qq IWI{_ Igﬁ E‘MM

Sol: Let 'x' representn
then \I[“U
Sum of numbers = Ex 45
Sum of their squares = Xx*= 421




kol

% =n= = T
Total numbers nEIS » “{“* 15 \“ f“_ﬂ : *’*"’*tﬁj}
© Mem@=Z o RANIITEE (S
i %K\ \\§) f'*..f‘ﬁ--‘i-\‘&‘“i”' = J8a2-%
NN = {[84.2-81
9 x=0
=432
g2 (ZxY S.D (0)=1.7889
8D (o)= T = {T] . (0‘}—-— v

8. The monthly household expenses (rupees in thousands) of two families for 6
months were:

Family A: 45, 47, 46, 48, 46, 47

Family B: 38, 52, 40, 50, 42, 49

Caiculate the mean and standard deviation of the monthly expenses. Which
family spends more on average? Which Iamlry has mommeqﬁgﬂlu?

Sol: Ot u,;' Jo o~
o Family A:45,47,46,48, 46,47 _( *r?i 0 \C& MY
s \x N
5 4 B4 46+ 47
.fﬂ
A
%, =465
And Standard Daviation
2 _ (45-46.5)% +(47-46.5)" +(46-46.5) +(48~46.5)" +(46-46.5) +(47-46.5)°
6
_ (£1.5)* +(0.5)* + (0.5 + (1.5)* + (-0.5) +(0.5)°
6
2.25+0.25+0.25+2.25+0.25+0.25
A= = N ] |. ]"F'I.J_'."
P ) S _\'\'L et
: oo Neaio W f(ede=
= —5 iy ﬁ,-f'jnllr 0\ u:"\_ ) w‘:ﬁ‘-‘ _1\-j L
6 N ﬁx‘xﬁﬁ R-.\._.”"J ==
62, =0.9167 &‘1 Hh HH.HL- Lo

S.D (0,)=0.96




«  Family B: 38, 52, 40, 50, 42, 49 O

Now o \;J' (;j \ AC
- 33+52+4ﬂ#§ﬂ+4z¢k Q r’g\i\ \\HLJH
Mean (xg) = = m ‘*H‘ TR
ARR] oV )
Xy =45.17

And Standard Daviation
i (38=45.17)% + (52— 45.17)% +(40~45. 17 +(50—45.17)* +(42-45.17)* + (49— 45.17)"

6
_ (=7.17)% +(6.83)° £ (5172 + (4.83)% +(=3.17)° +(3.83)°
6
_ 51.41+46.65+26.73+23.33+10.05 +14.67
6
i 16\ CoTe

= : N @;J-ﬂ
0% =28.81 e "\Wi\(é {\E\\{\B\
= S.D(ag)= V2881 NM ?\ \;\.\\l
S.D (og) = Wﬁ

Result Family A spends more on averrage, but family B is more stable.
9, The daily wages of 40 workers in a factory are grouped as follows:
Daily Wages (Rs.) | 1000-1200 | 1200-1400 | 1400-1600 |1600-1 800 | 1800-2000

No. of Workers 6 10 12 8 4
Find the mean, variance and standard deviation of the daily wages.
Sol.

Daily Wages | f X fx ¥2 i
1000-1200| 6 e 6600 1210000 7260000
1200-1400| 10 13000 1690000 0000

1 1300 3 S J’}'L__,"l. I.-'J H]ﬁg?
1400 - 1600 | 12 { G0 °T 27000000
1500 ‘wﬂ{’ m[{\ﬁ @35 ;5
1600-1800| 8 U‘ ) FO3600 | 2890000 23120000
ARl W o
= N ol | '
1800 — 2000 4 ﬁﬁm# v 7600 3610000 14440000
=40 ¥ fx = 58800 Y fx? = 88720000




Q Encircle the curpe?t
1.

Yx 58800 S\ IO

Mean {;} 2 i 2 40 =1470 ik . _I-. q:xﬁj I,' ,ﬂ \o=r=
) =t W A0 0 WD
Eﬁ-‘ E"i,%.-b',_":. | =
Variance (0%) = —=——| T\ 0\ |
e UJ IR |-M =
NERF20000 [ SESGG]
~ 40 40

= ""18000 - 2160900
Variance (o?) = 57100

$.D (c) = V57100
S.D (o) = 238.96

. e A=

Mulnph& Choice Questions prap{]red in the light of new Examinalion Tech nigues
lHnnwledge, Understandmg, Appllf:’ltlﬂr‘ Anahytmai & Ennceptual]

Construetion of Cumulative Frequencies

'| '|-3"'

A table of cun‘inlal]we frequencets, also known as:

(a) Ogive (b) Cumulative Frequency Polygon
(¢) Cumulative Frequency Distribution (d) Frequency Distribution

A cumulative frequency polygon is also known as:

(a) Ogive (b) Table of Cumulative Frequencies
(¢) Cumulative Frequency Distribution (d) Frequency Distribution

Number of methods for construction of an ogive:

(a) 1 (b) 2 (c) 3 (d) 4

An ogive helps to estimate:

(a) Medians (b) Quartiles (¢) Deciles (d) All of these

The middle most value in a dataset arranged in ascending or desundlng order
is known as: Tl

(a) Mode () Median () Qpamhf W (dpfﬁcﬂe

The quartile named as Iuwer quartil&,ls (IR \eSAA B

(a) Q (b) QZ A \i 1_'- W\ u' (5} QS (d) Qg

The guartile namn uq[vh[pher qilartile is:

@ WV © Q @ Q

The median divides an arranged data into equal parts:
(a) 1 (b) 2 (c) 3 (d) 4




9. Deciles divide an arranged data into equal pam A7) uﬁﬁ J,
(a) 2 (b) 4 o) u:.r @) {a)-100

'10. Percentiles divide an arrangedqlatf (fgtm} 3 n“u | eqj.ml parts:

' (a) 2 B | SR 1 N4 T0 (d) 100

11. IQR— r l ] I.\'- "-l".,_l"-, '-'n,_, .
(@ Qs <@\ Vd) Q-0 (€) Qi-Qs (d) Q- Q

12. The distance between the first quartile Q, and the 3rd quartile Q; is known as:
(a) IQR (b) Median (c) Mode (d) Mean

13. The box in Box-and-Whisker Plot represents:
(a) Q (b) Q (c) Q; (d) IQR

14, A line within the box represents:
(a) Q . (b) Median (c) Qy (d) IQR

15. Lines extending from the box to minimum and maximum values are called:
(a) Box (b) Median (¢) Whiskers (d) IQR

16. The median of the dataset 2, 3, 4, 5, 6 is:
@2 (b) 3 @4 o \ @

?Y\ |\ / s

7. Median = *~—~ }n\ﬁ\hm s

(a) Even P % {c) Prime (d) Rational
G
18. A scatter diagram is a grllpllical tool used to display the relationship between
variables:

(a) 1 (b) 2 (c) 3 (d) 4

19. No of categories of correlation is:

(@)1 (b) 2 , (c) 3 (d) 4

20. 'If there is not a consistent patteren between two variable then it is called:
(a) No correlation (b) Positive correlation
(c) Negative correlation (d) none

21. If one variable increases as the other increases, then it is:
(a) No correlation (b) Positive correlation
(c) Negative correlation (d) None Lo\ A0 I'.Hﬁ q"i

22, If one variable increases as the uther d:cpr anf Ft-js: D=
(a) No correlation '» ,1 u {fﬂ&:’\ Mrrelatmn
(c) Negative +c:t:»rnt:lautii;in‘ﬂ1 sl TS \U _{*d’}ﬁone

23. IfQ;=75and %ﬂ 251 thtiﬁé\ﬁ
@) 75 o u (bj 25 T © |m} (d) 50

24. IfIQR —z , Qy =25, then Q; = ?

(a) 25 (b) 200 (c) 225 (d) 250




25.

26.

27,

28.

29.

31.

32,

34,

35.

36.

37.

38.

39.

40.

N Ilf_/\-,l
__ is a measure of dispersiun l'r&ll;l ;ﬁ\ L =
(a) Range (b) Co : “(d) Median
The range of first 10 odd WG?’:‘[;? % K\K =
(a) 1 (h 19 (c) 18 (d) 27
The range is thﬁf of min. Value of a data set:
(a) Product (b) Sum (¢) Difference (d) Mean
If Range (R) = 50, Highest value (H) = 80, then lowest value (Ly=___?
(a) 30 (b) 50 (c) 80 (d) 130
Range (R) = ?
H
(@) HxL (b) T (c) H+L (d) H-L

The range of a dataset cannot be ?
(a) Prime number (b) Even Number (c) Negative Number (d) Positive Integer
Notation used to represent variance:

(a) o (b) o? (c) x (d) x N
The formula to calculate variance of ungroupe\i data h.q N .“5? \ (K jﬂjlﬂm

H

(a} o ®) gﬁ‘rc 15. ﬁ’ﬁ‘ﬁ @%ﬂﬁj\p& ‘ njf(l' =
The formula 2y —{%‘é&‘ Ip\lid\ to calculate:

(a) Mean (b) Median (c) Variance (d) S.D
IfX(x-x)=35andn=7, then o =2
(a) 7 (b) 35 (c) 42 (d) §
If 2x* =100, n = 20 and x = 2, then o* = ?
(a) 1 (b) 2 © 3 (d) 4
If 2x =54 and n = 9 for a dataset, then x = ?
(a) 6 (b) 45 (c) 63 (d) 75
The formula to calculate mean is:
2 5 2
wIED o IE © Z(E] o=
The formula to calculate mean for grouped da iss o "L;} g f‘r l 'MLH
Zx P~ 2\ N ifﬁ
@ ®) Te MR '\ N \%*H AR {é) Th
Mean of a dataset cannot x‘
(a) Negative | Lﬁ&é fve (c) Integer (d) None of these
Variance of a dn et cannot be i

(a) Negative (b) Positive (c) Even (d) Odd




- 2 ¢
41. The formula ZEI':: [%) is used to :alqulatewf\ J‘({‘: “._' cl ‘]"* L?“
-0 )
(a) Mean (b) M@]laﬁ HT”,« A (d) S.D

42. The formula used to cal¢ ekwjl\r e Ejf a grouped data:

_. \g u!
.@g_ﬂﬁ N g e (TEY. . Ta=%"
_“'[ ) (b) T (c) ﬁ"[ﬁ} (d) "

43. If3fix*=1670, Lfx =90 and 2f =5, then o* = ?
(a) 5 (b) 10 (c) 15 - (d) 20

mtandaw Deviation (S.D)

44. Notation used to represent 5.D is:

(@) o (b) o* (c) x (d) x
45. S.D is the positive square root of i
(a) Mean (b) Median (c) Variance (d) Quartiles
46. If variance (o) = 225, then 8.D (o) = ? :
(a) 5 (b) 10 (¢) 15 (d) 20 0
47. The formula to cnlculate S5.D of ungruupe:l data is: _ 7‘“'}, l‘; p{g]\ﬁ
s o= 3
@ 2= B @ = fﬁ @ D=L @ =
48. While cumparing \hs}és,m tells us:
(a) Averag g (b) Consistency
(c) Middle (d) Spreadness of datasets
49. While cumpanng two datasets, S.D tells us:
" (a) Average Performance (b) Consistency
(c) Middle Value (d) Max Value
§0. Variance of first 10 natural numbers is: .
(a) 5 (b) 7.5 (c) 8.25 (d) 9.5
1. Cumulative Frequencies Distribution 2. Ogive A3
4. All of these 5. Median 6. Q 7. Oy
8 2 9, 10 10. 100 11. Q- Q, 12 IQR
13. IQR 14. Median 15. Whiskers 16, 4
18. 2 19. 3 20, Nosorrsation 21, P ,smm sore @1%&1\
22. Negative correlation 23. ,‘iﬂ 7 i (\ﬁ\g J (S0 25, Range
26. 18 27. lefercncnh ;\ M,\j H
30. negative number »} \‘\ \H“XBML 32. _____E{x x) 33. Variance
N \INI‘J N n '
2x 2y

34.5 35 1 36. 6 35 o 38. ET




39. None of thesed(0. Negative 41. Varianlcf: __“'t. \ #4&?3:5;\17 »E ISk
MW7 \( O 'ﬁ.f-_al"u“- ol = )
43. 10 44. ¢ ";} "*545* 'Manﬁe =4 6. 47. J-mn;ﬂ
J'\l L) e
48. Average Perfmﬂﬁ:ﬁug:é’ - 49. Consistency  50. 8.25
)/ Additional Short Question /4

/ Shart Answer Questions prepnrad in the hgh! of new Examination lechniques

(Knowledge, Understandmg, Applmatlon, Analytncal & Cnnceptualj

Construction of Cumulative Frequencies

Q Give short answers.
1. Define Cumulative Frequency.
Ans.Cumulative frequency is the running total of frequencies, where each frequency is
added to the sum of all frequencies before it. S wj\f\a
2. What is cumulative frequency pulygun" ; JI "T/:. Lo ‘:}&'
Ans.A cumulative frequency olygnn“‘s a; aph\ca}l Htg ntatmn that shows the
cumulative total of frequai?bﬁ sgboundary m a frequency distribution.
3. Name the meth Mﬂﬂ of cumulative frequency polygon.
Ans.There are tway hﬂpﬁ&r\ FZr construction of cumulative frequency polygon,
(a) Less thaﬁ’ method (b) More than method
4. Define median.
Ans.The median is the middle value in a set of data when the values are arranged in
ascending or descending order.
5. Find median of the dataset 5,4, 9, 10,12, 1, 7.
Ans.Given data set arranged in ascending order:
1.4,5,7.9.10, 12
Here
n=17

]
=
4o

Median




6. Write the formula to find median of ]!,n 48 \;ha;midihn of
ungrouped data, when 'n’' is odd. RN Y| : ”\T q %'3,\5:‘ 5, 5.5, 6.5.
Ans. Formula ‘1 ,r'\"n" () x\&h‘\ Here -
] "n '.III l".:l"- 'ill _}_,,l"._.g o n= s
Median = [— #m n d H\H
J al
7. Find the medign M‘ first 11 whole number. | Median= [ ] value
Ans.First 11 whole numbers are:
0,1,2,3,4,5,6,7,8,9, 10
Here n=11
(n+1 ¢
Median = \T] value [ J value=3" value
(] 1+1]m =
= value
\
= KET‘ value
\ 2
Median = 6" value = Median = 5 NI o €C o

9. What are quartiles? T \\h 3 ) |
Ans.Quartiles are values that dmﬁﬁxdmwhr&& jual parts each containing 25 %
of the data.
10. Write three ma
Ans. Three main dif
a) First Quartile (Q)
11. Why we use quartiels?
Sol. Quartiles help us to understand the spread and skewness of data better than a simple
average can.
12. Find Q, and Q; for the dataset 2, 5, 8, 10, 12, 15, 20, 22,
Sol. Given data set in ascending order:
2,5,8,10, 12, 15, 20, 22
Here
n=28
o  First Quartile (Q;)

data.uet
"% by Second Quartile(Q;) ©) Third Quartile (Qs)

n+l

th
The position of Q; = (T) value

Q= [~—:— value Al '4-)". EFF}&F%%:Z@ yalue

\\e
= Q, = 2nd |wi¥ﬁ§ fd,ﬁ}.“ﬂsﬂ value — 2nd value)
NRBYOZs 8-5)=5+0253)
M5 4075

= |Q;=5.75




. Third i !!!EE“‘ (Q:]) B s f -:I| = 2 .’--l l_“'l 'I‘\".E-:.

3(n+1 o S ( \
The position of Q; = (Lt-a vfhﬁ,li \ ﬁm U p U \"" \-& | /

liuﬂl\. g li';l .I'|II_I|-'|: "||I:I';|'|l__'lll,\__- 2? th
N F[ h D) “value = (_] value = 6.75t value
NN Y :

Q3 = 6% value+ 0.75 (7th value — 6th value)
=15+0.75(20-15)=15+0.75 (5) -
=15+3.75

Q;=18.75

13. What is the value of IQR for the data set 2, 5, 8, 10, 12, 15, 20, 22

Ans.Since for given dataset

Q; =5.75 and Q;=18.75

= IQR=0Q;- Q,
' = 18.75-5.75
IQR=13 SN ¢ Ik;).ﬁf \
14. What is Box-and-Whisker b I~
Ans.A box-and-whisker plot i ! ﬁ( 1N entatmn of a data set five number

summary (minimum, q,rm ian, third quarnle and maximum).

15, Why we use isker plot?

Ans.It is used to visalize data distribution and comparing data sets.

16. What does the box represents in Box-and-Whisker plot?

Ans.It represents the interquartile range (IQR) which is 50% of the data making box
edges the first quartile Q, and third quartile Qs.

17. What are whiskers in box-and-whisker plot?

Ans. Lines extending from the box to the minimum and maximum values, showing the
overall spread of the data, are whiskers in box-and-whisker plot.

18. Find Q, and Q; for the following box-and-whisker plot:

A A S R 2 ke i
10 15 20 25
Sol. From the box—and»m hisker plot 2 E; JJ
First Edge of box = Q; =12 o \,:: l"ﬂﬁ\ ﬁ:l“
h

Second Edge of box =Q;=18 o \ni§
19. Plot the box-and-whisker plof, if min. ara[ﬁ{: = :,,M‘Ja%e = 18, median = 11,
Qﬂ'".ﬁlﬂdQ; i IHI'H'I.I".E'_

_mnﬂﬁﬂl = max.value,
. SN I
YNNI [ ] ]

Sol. R

-
-
-
-
e

—
w




20. Find IQR Value if Q;=73 and Q;=80.
Ans.Given data

Q;=80, Q=73 =l ﬁﬁl g
= IQR= g E{; —?'gi ¥ Eji‘ \ iﬁ"-ﬁ\’\\j\
i j\l"fi\lﬁu oL\
IQR=7| YR\

21. What are Demlﬂ"

Sol.The values that divide a dataset into 10
equal parts are called deciles, each
representing 10% of the data, There
are 9 decile values from D, to Dy,

22. Write the formula for Kt decile
position.

K(n+1)

10

23. Find D; and D4 for the following

test scores: 12, 15, 20, 22, 25, 28, 30,

Sol. Formula: Kth decile position=

32, 35,40
Sol. Here
n=10
it {lﬂ+l} B J\E\ \B\ j\
Lo
= Dy=3d val mvalue—&d value)
=20+ D (22 20)
=20+03%x2
D;=20+0.6
Dy=20.6
Ang A T(10+1) = E -
DI=="10 10

D, =7t value+(0.7%(8h value -7t value)
=30+ 0.7 x (32-30)

D;=30+0.7x2=30+14
= DT =314
24. What are percentiles?

Ans.The values that divide an arrangﬂd
dataset inito 100 equal parts are ca %
percentiles. There are 9%“3.&:0 [

values from P1 to Pyg.
25. Write form \rsﬁn\m Qét&%n of
any percent
k(n+1)

Ans.Formula: position of percentile= 100

26. A student scores ﬁﬁects are

55, 62,48, w};@ Find

\zﬁkh e (Pyo)

./ Arranige the data in ascending order:

43 55. 62, 65, 70, 78. 85, 92

Here
n

Now

P4ti

8
360
100

40(8+1) _ 40(9) _
100 1000
= 3.6 (3.6 position)
= Pyo=3 value+0.6 (4 value —3rd value)
= Py=62+0.6% (65~ 62)
=62+06x3=62+1.8

P4ﬂ= 63.8 I
1.3 Scatter Diagram

27. What is a scatter diagram?
Sol. A scatter dlagram {c-r v.: plot) is a

grapht isplay the
n two numerical
Ies]
tis thi: line of best fit?

Ans A line of best (also called trend line)
is a straight line drawn through a
scatter diagram that best represents the
averall direction of the data.

29. What is correlation.

Sol. It is the relationship between two
variables, where a change in one
variable is associated with a change in
the other.

30. Name three categories of correlation.

Sol. a) Positive Correlation
b) Negative Correlation
¢) Zero Correlation

31. What is positive correlation?

Ans. If one variable increases as the other
increases, then it IS cq-l'k?ﬁ positive
correlation, ],s (. kU

.S;A {S torrelation?

ng\ variable increases as the other

=ﬂecreascs than it is called negative
carrelation.

33. What is zero correlation?

Sol. If there is not consistent pattern
between two variables, then it is called
zero correlation.




34. Plot scatter diagram of strong positive
correlation.

Sol. ¥4

0
Strong positive correlation
35. Plot scatter diagram of weak
positive correlation and strong
negative correlation.

VA

Sol. _ L

Weak positive currr.latlun

36. Plot scatter diagram of w.
correlation and zero cu
b
Sol.

Strong negative correlation
Write the names of any four
measures of dispersion.
Four measures of dispersions are:
Range (b) Interquartile Range
Standard Deviation (d) Variance
38. Define Range, and write its formula.
Sol. The difference between highest value
(H) and lowest value (L) is called rangc
Formula:

Range (R)=H-L Eﬁ,\ﬁ
Find th A
o

Sol. Here
H=30, L=

37.

Sol.
(a)
(c)

\
1 “_‘ }II'_-

= Raﬂge: (R) H'v‘\. ..r‘_.n" '“'l V\E‘L

:'r"l'.-"n‘. l.l.".". 3 _}I'
(1 S}g é‘(k}*—&is
AW Measures of Dispersion

40. What is variance

Sol. The average of the squares of the
deviations of the values from their
mean is called variance. It is denoted
by o2 (read as sigma square).

Write formulas to find variance for
ungrouped and grouped data.

Sol. ;

e For ungrouped data

=)

41.

3
g1z &%)
n
or
i {%}j cond
@ o
?L 4 data
_,,.'-' ."'JMGJ: Ef(x_—f}z
xf
or
: z_ff_(zfx ]
e v

42, What is standard deviation?

Sol. Standard deviation is the positive
square root of the mean of the squares
of deviations of the given values from
their mean. It is denoted by ©. (read as
sigma)

. Write the formula for S.D of
ungrouped and grouped data.

ﬁ fk?ﬁ \




J [‘%@W\N“

44. Find variance and standard

or

XEE\

= 743.90 -
A bl

(27 3}@@®

;’éﬁﬁ%\wﬁ
o, variance is 9.86935

47. Find standard deviation with given

values:
Y.fx* = 52690, Y.f=40 and Xfx=1300.

.I—_.-

Sol. _
deviation if : 3
Ex:ﬁa‘ Ex’=ﬁ.23n=7 ! ZE‘Z_[E&)
Sol. 2f i
2
ga= 2X_ (l’:i) 52690 (1300’
n n 73 40 | 40
2
e %_[E{’l) = (1317.25-(32.5)?
= 80_81 = f1317.25-1056.25
01 =8 ==l e~ '.‘ﬁ'r'h-'l
o= = V5L o\ 1) GO
2 d F‘ﬂ”ﬂl@\ﬁ\\” i
c =2.89 ( ;T\\ - ﬁlﬁ“r K \-standard deviation is 9.86935
So, variance = 8 and S.D - 2.89| | ﬂ\ﬂ\fﬁ 345 What do you understand by
45. Find variance ]“Fw} X< 912 dispersion?
VISR,
andn=8 \JU* Sol. Statistically, dispersion means the
Sol. spread or scatter of observations in a
T dataset.
e = n n 49. How do you define measures of
912 T o) dispersion?
i __{_) Tt Sol. The measures or techniques that are

114 (9.5)2= ll4—9025
o* = 23.75
So, variance is 23.75.

46. Find variance if X2fx
Y x*=23805, and Xf = 32.

867,

used to determine the degree or extent
of variation in a data set.

50. Find range of first five multiples of
6.

Sol. First five multiples nfﬁ

6 12, IE@J\}TFL H’CL oy

Range (Ry=H-L
=30-6
Range (R) = 24

Sol.
-- 22 (28] u\\\m\l\
a2 e




