»  Construct cumulative frequency table and cumulative frequency polygon or Ogive.

b 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. m
Measure correlation using scatter diagram. @

plots They will mterpret key statlstlcal measures such as medlan, quartlles *decﬂes,
percentiles and interquartile range to understand data distribution. The unit also
includes constructing and analyzing scatter diagrams to assess correlation and draw
lines of best fit. Students will calculate and interpret measures of dispersion (range,
standard deviation and variance) for grouped data and apply these to compare
datasets. Real-life applications in fields such as fol‘ebaauug,
and economics are integrated to hlghhgh

decision-making and assessing consist ‘
In class IX, we learned thi& '

ution organizes raw data into a table

using class inte nding frequencies, allowing us to summarize and
interpret larg data more effectively.




8 e
added to the sur\RN

A table of cumulative 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.

EXAMPIC @Y The marks of 50 college students out of 100 are given below.
onstruct cumulative frequency table.

B8, 16620 576 LpdB by 66 JUe srly O tigiz@dspividelo s S

41 20, nio¥og v 360940 sl 70 y 10980t Blie, 406 0800wy 38
13, 3 orkadSedt o8he . 81 T2 v O5hatnl@acs: 787, 84

C

3., 87 96 g T2 62 92 73
SRR TSR ) 62 79 i

88 ’ 7%@
Highest marks = 97,  Lowest marks = 42
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A cumulative fr

representati ws the cumulative total of frequencies up to each class

boundary in a frequency distribution.

It helps in understanding how data values accumulate over intervals and is especially

useful for estimating medians, quartiles, deciles and percentiles. The curve is typically

drawn by plotting the cumulative frequencies against the upper class boundaries or

lower class boundaries and joining the points with a smooth or straight-line curve. It

provides a clear visual insight into the distribution and spread of the data.

There are two methods for construction of a cumulative frequency polygon or ogive:
(a) Less than method (b)  More than method

Prepare a cumulative frequency table from the n é@@

Mark the upper class-bo @E@ ess than method.
~ Mark th % ¢ x-axis for more than method.
Mark m cumulative frequencies on the y-axis.
eachopoint using the upper class boundary or lower class boundary
on the x-axis and its cumulative frequency on the y-axis.
Connect the plotted points using a smooth freehand curve or use

straight line segments to form the cumulative frequency polygon or -
ogive.

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

Quart}lc?s divide an arranged data set into four equal parts, ez h e m
containing 25% of the data. {%)| Remember!

O, (First Quartile) Q @@
25% of the data falls be % A\ med
o, (Secotw j%

50% of t 115 below this value (also called the median).

e S



, A
01 (Third Quartile) @\\J
75% of the-data falls below th%%ﬁ@

3
Deciles divide ged data set into ten equal [ Remember! S

A,

parts, each representing 10% of the data. In other words,  Pas is the same
there are nine decile values from D, to D, the s
For example, D; is the value below which 30% of the (@)

' data lies and D, is the value below which 70% of the 3
data falls.
Percentiles divide an arranged data set into 100 equal parts. each containing 1%
of the data. There are ninety nine percenitie walues from P. to Po,.

For example. P,, means 90% of the data iics celow that value.

R £

The interquartile range is a measure of spreadthat re W@;@C%Meen the
‘. 5 Yo
3 1

first quartile O, and the third @\m

1 &) The ta rc;;gl ¢ information about the speeds, in km/h of

90 vehicles passi &d checkpoint. Construct the cumulative frequency polygon

by less than method and locate median, Q,, Q;, D,, Pys and IQR on it.

‘Speed (km/h) | 50-60 | 60—70 | 7080 | 80-90 | 90— 100
18 30 17 9 6

10
18 10+18=28
30 28 +30 =58

58 +17=175 :@({@
(IR 8T

"84 + 6 = 90
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Flg. ¥ 1
The position of median i jgldt 45 on the y-axis
until it meets the curve al% ne from this pomt to x-axis. Now,
take the readin ere the vertical line hits the x-axis. So, ‘

Median = 65.7
By the same way, we can find Q,, 0,, D,, P9'5 and semi interquartile range.

The position of O, is % %f—) =22.5. So, from the curve O, =56.9,

I

3 3(90)

The position of O, is (% = e =67.5. So, from the curve 0, = 75.6.
The position of D, is % - %Q =36. So, from the curve D, = 62. 7

The position B, wifle 1as 1o ) 85 ‘ o W@ 92.5,
| 100 100
IOR = Jg\ﬂ = 18 7




(o

20-40

40 - 60

60 — 80

80 - 100

48

61

40

21

The position

2

= 100. So, from the curve O, =47.2
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A box-and-whisker
number s 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 quartile (Q,) and third quartile (0.

The median: A line within the box representing the second quartile (Q2) or the
middle of the data set.

Whiskers: Lines extending from the box to the minimum and maximum values.
showing the overall spread of the data

We can show this information on a box-and-whisker plot. To begin with, we draw a

horizontal number line usin: o suitable scale. On the number hnc the minimum
value, the maximum value and the quartiles are mdxcated as qhown n elow
Minimum value o, Medlan
il SRR an
o 1 i v '
58 4
Weight in kg
Median
nkhiim value o I, 0, Maximum value

B o0 @ W W W

__(_3 et

; ! E
T }

A

v

&9 For the given set of data,
103 0600 13 &7 TS 1T 1E 1

(1) What is the median of the data set?

(i) ~ 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. @ @@m

(1) Arrange the give
203 4 %f\z& 16 17 18

Here n=13,




(i)  Lower quartile = [ 2S @ . : la .
As the lower quartile % 80-we find average of 3" and 4" value.
Lowex!'uartile = —§§=4.5

th th
Upper quartile =3 (ﬂi—l) value =3 G—%—"—l) value =10.5"
As the upper quartileis 10.5" value, so we find average of 10" and 11" values.

Upper quartile = li;ié =ls

(ili) ~ Minimum value = 2, Maximum value = 18
(iv)  The box-and whisker plot is drawn beiow:
1] Median 0.

Min. value l I — Max. value

L L L L y X L I 1 L L L : L L + 5
3 1 408 6 7T B 5 oW OB OB DN @@ﬁ@'
RN Fig,1.4 o
'Example, Kiran recorded theinugn ‘é or snowed each month
during the last year. The fi i W - vhisker plot displays her data:
o) b |
s ok f R 5 0§ G e

(1) What do the extremes tells 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?

S
4+

The least number of days it rained or snowed in a month was 2 and the
greatest number of days it rained or snowed in a month was 10.

(i)  Median = 6 days (iii) - Lower quartile = 3 days, Upper quartile = 7 days
(iv)  Most of the data is clustered in the box.

| Scatter Diagram

2% 4

A scatter diagram (or scatter plot) is a grgghi al tool 1‘ relationship
between two numerical variables. Ea‘ v aéUusu h-represents a pair of values.
o \‘

d-the other is plotted on the vertical axis.
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It is called an estimated line of best k‘@ AV Al
guidelines to best represent \m- end>of the data. It should go through the
middle of the point “ ere should be about the same number of points above
and below th ;

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

According to the correlation, scatter diagrams are divided
into following three categories:

| Do you know*

Positive Correlation

If one variable increases as the other increases, then it is
called positive correlation. If you draw a straight line along
the data points, the slope of the line will g0 up. For example,
height and weight.

If one variable increases as the other decrgase
called negative correlation. If you dra
the data points, the slope

T
Zero Correlation J
NN
If there is not consistent pattern between the two variables, on efbia o
then it is called zero correlation. For example, shoe size and . .:".' 9.0

test scores.
Correlation Pattern of Sc¢

S

atter Diagram o x
e When the value of Y increases as the X value increases, it is called strong
positive correlation.

» When the value of Y decreases as the X value increases, it is called strong
negative correlation.

o When the value of Y increases slightly as the X value increases, it is called
weak positive correlation.

ya Y

)
e A0
Strong positi rrelation Weak positive correlation Strong negative correlation




When the value of Y decrease \ e X\value , it i
weak negative co
. When therg j etween the two variables, it is called no-

COI'
ye =

: 05| 11 4]6]2]|3 |78 @@@@9
- Testscore (%) | 22 | 38 | 62 [®8 \m(\\{@\\ﬁp&ﬁéﬁ 86 | 90
(1) Construct a scatte A\\y\éﬁﬁ\eﬁf)best fit on it.

(i1))  Describe the ¢ in the scatter diagram.
(i) M %hours on revision. Use line of best fit to estimate his test

SCOI'C

Steps:

Q

* Draw x-axis ad On revision” and y-axis for “Test scores”.

from the table, mark a point on the graph.




(ii)
(iii)
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o i M
'S \)
*  Observe the patten@%ﬁm that‘hould be close as

possible to all poi tﬂ
When tW‘? on revision increases, the test score increases.
Therefore, strong positive correlation is between given two variables.

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

ERCISE

The following frequency distribution represents the achievement of a student’s
group upon a memory test:

(1) Plot cumulative frequency graph of group scores.

(i)  Determine median, lower and upper quartiles. D,. Py, and
interquartile range graphically.

Note: Write vour answers in whole numbers.

Scores | 4448 | 49-53 | 5458 51 -63 | 64-6 \[q@%@@ﬁg
No.of 3
S| 3 o Ml w@(@ M&XU 8

-

3 "% e e
Construct an ogive ;ﬁ’ﬁ tﬁ\z meutlon of scores:

BN © 79 — 89 89-99 | 99-109 | 109-119
e 10 13 8 - 5
Determine median, lower and upper quartiles, D,, F, and interquartile

range graphically.
Find Q,, Q,, median, range and JQR for the dataset given below:

3,6, 8.4 5, TONIT 139 14, 1208 16, 17
Also draw a box-and-whisker plot.
Find Q,, Q,, median, range, JOR and extreme values plot for the following data:
102, 98, 95, 100, 93, 110, 108, 104, 97, 96, 92, 101, 99, 105, 107
Also draw a box-and-whisker plot.

Find Q,, O, median, minimum and maximum values for t@fbl@m@x-
i O

and-whisker plot:

" A
: Draw th isker plot, if min. value = 12, max. value = 26,
median =19, O, = 14 and Q, = 24.
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* Construct a scatte@ii}( est fit fo n= fallo. ag quiz

34 36 43 45 44 49
33 39 38 39 42 43

Describe correlation between 1% and 2™ quiz scores also.

8. The following table shows the test scores (one measuring speed and the other
measuring strength) of football players out of 200:

Test | 20 38 70 40 1 100 Lt 500 136 F 150 | 80
| 160 | 142 | 130 | 120 { 70 50 | 140 | 44 36 | 100

(1) Construct a scatter diagram and draw a line of best fit.
(i)  Describe correlation between the 1¥ and 2" tests.
(iii)  Abdullah scores 60 in the 2" test. Estimate his score in the 1* test.
9. The following table shows the number of daily social media hours and GPA

of university students. S m@@
p R[CEPLs |9
BA(35138]5.0{29[28]26(25

Am-and draw a line of best fit.

The following data shows the runs scored by two batsmen in the last 10 matches:

Batsman 4: 25, 20, 45, 93, 8, 14, 32, 87, 72, 24

Batsman B: 33, 50, 47, 38, 45, 40, 36, 48, 37, 46
25+20+45+93+8+14+32+87+72+24 _ 420

Mean of Batsman 4 = = = 42
10 10
+
3 o 33+50+47 +38+45+ 4Q +36+48+37+46 420 _ 42
10 10
[ | Pepmiaks | | | ]
T |

Runs
Pt
®
()
/\\i t
F; 86

Match numbers Match numbers
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Although both batsmen have the sam b8t
clustered around the mean, w es are widely spread from 0 to 100.
Therefore, to understan @ alues are spread out, we need more statistical
information. F s€, we will study measures of dispersion.

Measures of dispersion are statistical tools used to describe how spread out or
scattered the values in a data set are around a central value.

Different measures of dispersion are

e Range o Variance ; Standard deviation
4. Interquartile range 5.  Mean deviation 6. Quartile deviation
*: Coefficient of Variations

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

[EED Range

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

Range (R)= H-L
@) O
Find the rangg%the ng dath\

15, 22,%S

208 4

35+45 6

45— 55 S

39405 3
Here H= 65

L=25

employees is Rs.

Range (R) = H~I K be conside
Thus, the diffeerﬁ Sowest and highest weekly incomes among




The average of the squargs ons of the values from their mean is called
variance. It iwmn read as sigma square).

If x,, x,, ..., x,, are n observations, then the variance is given by

Z(xi —E)z

2 s el

‘= =" (For ungrouped data)

2 3 ;
2 5
_ | a=t

or 0'2 = =

(For ungrouped data)
n n

Letx,, x,, X5, ..., x, be the n values with the frequencies f}, f,, yJp 18 @@@@ely
Then, - S \@@ﬁ@

e ﬂm\@

oQ . 3

or grouped data)

Z f;xiz i fix,

or o = = =L (For grouped data)

AR
HEED standard Deviston

Standard deviation is the positive square root of the average of the squares vl deviations

of the given values from their mean. It is denoted by .
Standard deviation helps us understand the extent to which values differ @n the

mean. @
) 0 @@W@O@
in_)_ i%@mg@m data)




6 = | & (For grouped data)
| 2
i=1
MW b e
=L —| = (For grouped data)
Xiioe Wik
i=1 i=1
A factory produces rods with m@
A0

Chec C usmg standard deviation.
49.9+50+50.2+49.8 _ 250

=50

o

5
50.1 0.1 0.01
49.9 =1 0.01
50.0 0 0.00
50.2 0.2 0.04
49.8 -0:2 0.04

sovery low, this shows high consistency in rod lengths.




50— 60 60—70 70 80 | 8090 [ 90:5100

3 R (U]

%Q@\gamgh conclude about the

v\

2
50 — 60 3 55 165 9075
60 — 70 6 65 390 25350
70 — 80 4 75 300 22500
80 — 90 2 85 170 14450

1
L )
ST

T g 18 W@O@@m
= 4691.67 — 4518.5 9@@ @
=+/173 %;’\%
Standard deViW ows moderate price volatility.

v B _(zﬁcJ 84450W(67 22

jle #F) Two students, Ali and Rooma, appeared in 5 Mathematics tests. Their
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score (out of 100) were as follows:
Ali: 72, 68, 74, 70, 76 xm
Rooma: 72, 65, 8 Z%

(1) ed better on average?

(11) Who was more consistent?

Ex 72+ 68+ 74+70+76 _ 360

X(Al) = =X =72
n 5 5
o2 (Ali) = L";")
_ (12-72)" +(68-72)* +(74—72)’ + (70 72)* + (76— 72)"
5
_ (0’ +(4’+(2)* +(-2)* + (4)°

5
O+16+4+4+16 40_

@W@@

o(Al) =
x(Rooma)— \)\)‘)' +75 360_72
%(x x)

. (72 —72)* +(65-72) + (80— 72)* + (68— 72) + (75— 72)*
> 5
_ (0Y+(=7) +(8)* +(-4)* + (3)*
. 5
o O+49+654+16+9 L 1;8= 276

o(Rooma) = +/27.6 =5.25
(1) Since x(Ali) =72, x(Rooma) =72 . Both performed equally on average.
(11) o (Ali)=2.83, oc(Rooma) = 5.25
Hence, Ali was more con81stent.

1. Find the range of the fo
(1) 43.5,13.6,18.9, 38.4,61.4,29.4

(1) 63, 89,98, 125 5 9, 13.6, 18.9, 38.4, 61.4, 29.
o
5 If the@@@nﬁhe lowest value of a set of data are 46.7 and 13.4




respectively, then find the highest\v é“‘
: Calculate the range o@ﬁ% A

I3 ¥

12.

Machine A Output

Calculate the mean, variance and standard deyiatiou é@@
A company forecasts monthl @u igns): 15, 18, 14, 20, 13.

[ Us06—35000 | 50005500 | 55006000 | 60006500

8 12 30 21 6

A group of 7 workers reported the number of items they assembled in a day as:
52, 55, 50, 53, 54, 56, 52

Find the standard deviation and variance of the items assembled.

A librarian recorded the number of visitors during 5 days of a week.
120, 135, 130, 125, 140

Calculate the variance and standard deviation of visitors.

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

The rainfall recorded in various places of five districts in a week is given

below. Find its variance and standard deviation. e
. e N ('\U
TN 2 Sk
3

e e R e T
R R 4

“98) 100,302,101, 99
Machine 795, 100, 105, 90, 110

) 1 achine has better performance?
(i)  Which machine is more consistent?

The monthly sales (rupees in lacs) for two salespersons over 6 months are:
Person A: 5.5, 5.7, 5.4, 5.6, 5.8, 5.6

Person B: 5.5, 6.5, 4.5, 6.0, 5.0, 6.0
Compare their performance and consistency.

The table given below shows the daily wages of workers in a textile mill,
grouped into six income brackets:

800 — 1000 |1000 — 1200 |1200 — 1400 1400 — 1600 {1600 — 1800 1800 —2000

2 =+ : 6 8 2

QO
Uy

Find variability in sl

Unemplo ‘\ i five provinces are 5.2, 6.0, 4.8, 5.5, 6.2. Calculate
stand ion and describe is there balanced unemployment rate?
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Find variance and

(i) Tx=45; ii Ifie =210, Tfx* = 7560, Xf = 6
(1ii) M

1. Four possible answers are given for the following questions. Choose the correct answer.
(1) is used to get the cumulative frequencies.
(a) Addition (b) square root  (c) multiplication (d) division
(ii) Second quartile represents:

(a) mean (b) mode (c) median  (d) variance
(iif)  First quartile divides the data into equal parts.
(a) Two (b) Three (c) four (d) ten
(iv)  Difference between the highest and the lowest vaﬁzal@.m
- (a) mean (b) variance ( An - - andard deviation
V) Scatter diagram represent ‘ ploetween ~—  variables.
(a) five ﬁ (c) three (d) four
(vi) dispersion:
(a a (b) median (c) mode (d) variance
(vii) - Positive square root of variance is called:
(a) mean (b) median
(c) standard deviation (d) range
(viii) is not measure of dispersion.
(a) range (b) arithmetic mean
(c) variance (d) standard deviation
(ix)  Variance of the data 8,8,8,8, 8, 8is:
(@ 0 (b) 16 (c) 8 (d) 48

(x) Range of first 20 natural numbers is:

HEE AW (b) 10 (c) 19 wa @ m
2 The following results for the long j g jurpp W
sttancei em)[ 170 — 180] (80— 190, Wq\r\k\dd 260210 [210-220 [ 220~ 230
R VO e s s G

ConstruW ﬁ\?e frequency polygon and locate median, 0, Q,, D,
P,, and it quartlle range on it.
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The summary statistics for a data set is given below. Show it with m-and-
whisker plot. e rf\i\”;\ @
Min. Value Max Value | () ,Qf\(a ﬁ}li\a\ﬂ T

5 AN (\\\in\@\* 43 556
The follgwi &ﬂ%&\c) the weekly hours spent exercising and resting

heart eats per minute) for ten individuals:

90 | 85 | 83|80 |76|74| 72|70 | 68 | 65

(1) 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.
Find the range for the given data, 25,30, 35,40,50,60,65,75

Calculate range, variance and standard deviation for the following data set:

g—3 3210 A0 3% 115 = b 20—25/_%30

4 ooy T\V@\w@‘é@ww“

0 Lo

The sum of 5 n { Wtheir squares is 421. Find the
mean W the data.
O

The thly 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

Calculate the mean and standard deviation of the monthly expenses. Which

family spends more on average? Which family has more stable expenses?

The daily wages of 40 workers in a factory are grouped as follows:

1000-1200 | 1200-1400 | 1400-1600 | 1600-1800 | 1800-2000
: e

Find the mean, variance and stand@i W@%\ﬁ%s

s




