ETRURNES
After completing this 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 variability in forecasting, « an@f@ﬁi\‘@, finance
8]

and economics). SHNN

.. kBB Construction of Cumulative Frequencies
Cumulative frequency -““‘ :
is added to the su guerncies before it.

A table OR@Q ative 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. |
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the frequencies, where each frequency
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Solution : Highest marks = 97, Lowest marks = 42

The same 50 scores grouped into a frequency distribution.

T T B W T --jl (-4

Class Intervals

AN W

1

3
50-54 XN}~ il 2 4+2=6
55-59 i 4




60 - 64 ll 4 AL (@@
6569 [T AR WS ST
70 - 74 Mo B\ AN 20 +10 = 30
75-79 ML WU T g 30 +8 =38
80 - 84 (\NQWO“ 5 38+5=43
85-80 [ 4 43+4=47
90 - 94 P 2 47+2=49
95540 b n 1 ~ 49+1=50
Total n=23f=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 cumulatwe frequency polygon ogwe
(a) Less than method ~  (b) More than method @ @@
Steps for Construction of Frequency Poly on@r @
Step I: Prepare a cumulative fre
Step II: Mark the upper class boille x-ax1s for less than method.
Mark the lower aries on the x-axis for more than method.
Step III: Mark the esponding 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 freehand 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, e @m% of

the data. ’\r\ \\\ﬁ\\ [

O, (First Quartile) %Q [Remember:
. 25% of the data falls below this v%m Qi is the lower quartile, Q2 is the

Q: (Second Quartile) median and Q; is the upper quartile.
50% of the data fall his value (also called the median).
Os (Third Quartile)

75% of the data falls below this value.




same as 03

For examplc D; w which 30% of the data lies and D- is the value
below which W@mﬁta falls. ¢ B

Percentiles:

Percentiles divide an arranged data set into 100 equal parts. each containing I% of
the data. There are ninety nine percentile values from P; to Pow.
For example, Po) means 90% of the data lies below that value.
Interquartile Range (/QR) :

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—Q,
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, Q1. O3, D, Pos and IQR.

Deciles:
- Deciles divide an arranged data set mt@te psu is the same
parts, each represeming 10% ‘ r‘ m? Edlan (Ozl and Pys is the

Speed (km/h) | 40-50 | 50 - 60 60 — 70 70 - 80_ 1805200 {\\90 - 100
i 10 R G (IR B b s ol
Solution: Y\,ry\’\(('\ \\UA\J R
Speed (km/h) A\ \eq'n || B : cf
40 =307 g I B o 10
SOWN[\J\JW 18 10+ 18=28
60 - 70 30 - 28 +30=358
70 - 80 17 , 58+17=175
80 - 90 . 9 75+9 =284
90 - 100 6 84 +6=90
Total n=2/=90
: Cumulative Frequency Polygon
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90(85.5 : .
2 R0 ' .
S 70[675 : i i
.E- 60 . . @ @@m
2 50|45 - o N\an Q? 0
5 w0 36 _ Y\ﬁﬂ@\ U\
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-_I% \Jgg f : 0, le 0, ’Qi P, ‘l'

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 RS 90 95 100
v - Speed (km/h)




until it meets the curve and then draw oint to x-axis. Now, take

the reading on the x-axis whe ﬂ@ e x-axis. So,
dian = 65.7
Is

By the same wa Qg, Da, Pos and semi interquartile range.

The position of median is 2 ==5"=45, Drai a hori M@ on the y-axis

The position of Q) is, + = T =22.5. So, f‘rom the curve O = 56.9.
3(90) '
The position of Osis = 3" A ~ e 67.5. So, from the curve Os, = 75.6.
The posrtlon of Ds is TO = 36. So, from the curve Q4 =62.7.
| 951~ 95(90)

The position of Pos is 00 =~ 100 - 85.5. So, from the curve =925,

IQR=03-0,=75.6-56.9=18.7

Example 3: Draw the cymulative frequency polygon for the t‘ollow1 uency
distribution of the weekly wages (rupees in thousands) of y more
than method.
[Weekly wages (rupees in thousands) W\T O:ij T 4@—60 60—-80 [80-100 |
____No.ofworkers O\ \raln |3\ 48 61 40 | 2]
Also interpret Q. AR
Solution: RMU \S
Weekly wage:\sJ (rupees in thousands) No of workers (f) of
0-20 30 200
2040 48 200-30= 170
40-60 - 61 170-48= 122
6080 40 | 122-61 =61
80—100 21 61-40=21
Total . Xf=200
Ty
2004
180
g 160 e
140
-g 120 m‘a @ )m
100
fo LY

fw@“ﬂ e .

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 35 90 95 Illl
Weekly wages (rupees in thousands)
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The position of O is &< 2(2)_0 =

A box-and-whis

&“.\‘ lot is a graphlcal representation of a data set five-
number summ

m, 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 mterquartllc range, which is middle 50% of the data with the
box edges marking the first Q1 and third Os quartiles.
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 sprcad of the data.
We can show this information on a box-and-whisker plot. To begin with, we draw a

“horizontal number.line using a suitable scale. On the number line, the minimum score,

Mlnimum Q. Median @

bod fg\i‘”\@j@

R

the maximum score and the quartiles are mdicatcd as shown in the figure below:
Soi

65 1'2

L b
P + n L i 1 : 1 L 1 £ 1 L 1 L + a
T 1 Y

RS, NS i, i i T >
58 60 62 64 66 68 70 72

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?

(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.

Solution: (i) Arrange the given data in ascending order.
2345710!1 13,14, 14,16,17, 18

i R gl

th
Median = (_n_z—_l] va th yalue =11

- T n 13+ 4+5 :
= = =2 th - R
@) Q ( 2 value = [ 2 ) v.alue 3.5t value > 4.5

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




(iii) Minimum value = 2, Maximum value = 18 @ﬁ\@

(iv) The box-and whisker plot is drawn below: @ ]@0@9 ;
Min. value 2, £ M\Y\Y\\ '

e

ATHEETR\RLS 1RSA Max, value
4 G SSATRE AN TR AR oo il ' b ¢

: : : | L] L} =l L] L] L] ': :' :- : _’
2w s WO\AWJ? 10 11 12 13 14 15 16 17 18
: N}\JN Fig. 11.4

Example 5: 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:

I l |

2 |
= 1 L 1 n L L e 1 i »
<€ T T ¥ T T T T T T >

PO Ak K S 3089 16
(i) What do the extremes tell about the number of days it rained or snowed?
(ii) 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
number of days it rained or snowed in a month was 10. @ @©m
2 \O

(ii) Median = 6 days w
g’

(iii) Lower quartile = 3 days, Upper quartile + 7'dz
(iv) Most of the data is clustered ¢ ‘\'ﬂi‘fd\“
Scaiter Diagram
A scatter diag \'J f\scatter plot) is a graphical tool used to display the relationship

between two numerical variables. 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 ¥ el '

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
in the other. According to the correlation, scatter|CcOrrelation between two var '
diagrams are divided into following three catego@ca (8o

"
Y
Positive Correlation: Q @
If one variable increases as th @ _
a g

en it is called *

positive correlation. If ight line along the data
points, the slope o ill go up. For example, height and

weight.




~ Negative Correlation
If one variable increases as the other
negative correlation. If you
points, the slope of the line

det.:{fas' : §\C2
e

ample, speed and

travel time.

i

Z.em-l(l‘orrelatii@gwﬂNM N

If there is not consistent pattern between the two variables, then itis -"T

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

‘Correlation Pattern of Scatter Diagram
L]

called strong positive correlation pattern.

correlation pattern.

positive correlation pattern.
ya

2
(0] N

Strong pmlﬂvmnlation Weak positive correlation

When the value of Y increases as the X value increases, it is

data
i >
0 X
: o; :::'.. o.o
L4 [ ] L ]
3
0 X

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

When the value of Y increases slightly as the X value increases, it is called weak

—>
X

Strung negative correlation

¢ When the value of Y decreases slightly as the X value increases, it is called weak

negative correlation pattern.

o When there is no connection between the two variables, it is called no-correlation

pattern.

y yl\

0 .
- Weak negative correlation
~ Example 6: The table below

on revision and the

corresponding test scores fan {es

Tk ppent o, [ 05 LT oo 3000 1108 o Bl
revision (homw SX\I ; . '
Testscore (%9 | 22 | 38 | 62 [ 68 | 30 [ 46 | 70 | 60 | 8 | 90

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




(iii) Saleem svent 5.5 hours on revision. Use ling (pimW@a&@scow

Solution: - ﬁf\ 7%\

) *m g\g\;\w i
;; 70 .
> 60
g 50
.E 40
= 30
201 *
10
o’ X
.
0 b2 34 3786 78 "9
v' Time spent on revision (hours)

th. 11.5

Steps: a @@m
*  Draw x-axis for "Time spent on revision ' W Sres’.

*  For each pair from the table,-mark k\
*  Observe the pattern of point%w
points. WW o

& that should be close as poss:ble to aii
(ii) When the time\8pent'on revision increases, the test score increases. Therefore, strong
positive correlation is between given two variables.
(iii) At 5.5 hours, test score of Saleem wall be 64%.

Solvcd Exercnse 11 l

1. The following distribution rapresants the achlavament of a studeni's group upen
a memory test:

() Plot cumulative frequency graph of group scores.

(i) Determine median, lower and upper quariiles, D;, Py and Interqwaﬂlls ram
graphically.

Soores | 44430 [ 4053 | 4= [ 003 | 480 [ A (0 TE]

No. of Students 3 12 @\%{@My 7
\

() Plot cumulative lrcquency@ aph 0

i aIT N

Sol. Cumulative Freg \
: Scores \WMStudentq- f e.f.
b-48 3 3

49-53 | 1% - 3+12=15




54 - 58

15 +15= 30

59-63

ANl

64— 68 |

§3+42=165

73 |

65+8=73

GIRER

73+ 7 =80

Total

n=2f=80

Cumulative Frequency Polygon

kY

A= 0
(o)
|.-""/

Cumulatiye freqhenky

1=

-

=

D;

2

=

53

54.5

63.

68.

78.

Sco

'es

(ii) Determine median, lower and upper quartiles, Dy, Pg, 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

Sol. Median The position of median is

Draw a horizontal line from 40 o
vertical line from this point
 Now, take the reading

= Median =
Lower Qua

. -axi \s

n_80
2
they

@%}@e’curve and S Wy

n_80 .
The position of Qv is 777 = 20 (20t value)

ré/ﬁc vertical line hits the x-axis. So




Upper Quartlle (O9)

The posutlon

X-ax: = . @®@
® i ol

= 60 (60th value)

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

66 on X-axis.

= s =66
Interquartile Range (IQR)

IQR = Ql e Q;

=66 - 55

=IQR =11

3rd Decile (Ds)

The position of D is 22 3" =3 (80) = 24 (24th value)

Now fromt he graph we see that the corres W @n Y-axis is 57 on
X-axis. k

= =57

90th Percentile (PW
 The position o oL 72 (72th value)

#U 700 oo |
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 5
Determine median, lower and upper quartiles, Dg, Ps;, and interquartile range
graphically.

Sol.

f of

P ‘ﬂ%ﬂf,:\w]@o@@m
78 o afoddewy =
89— 9\ QL IS4+ 13 = 27

§

5

27 +8=35
35+5=40

109-119
Total n-2.f=40




Cumulative Frequency Polygon a @@m

] g ouu ey JkE
N B AN )2
D ) U W -
Lo
W 4
(= I : y
A nq:e'h:m T
>
40
Median: The posmon of median i 1s Sy T =20 (20th value) m
Draw a horlzontal line from 20 on Y u and then draw
vertical line from this point to X-ﬁ
Lower ngrﬂle ﬁ ion of Qi is -'1 e e 10 (10th Value)
 Now from the graph we see that the corrcspondmg value of 10 on Y-axis is 85 on
X-axis.
=0 =85 _
3(40)
Upper Quamle (Q,) The position of Q, i |s 4 —
= 30 (30th value)

- X-axis.
=0 =103

6th Decile (D¢) The position of Deis & 6“ 2S00

1 = 24 (24th value a q@@ _
Now from the graph we see that theﬁonﬁ“ on Y-axis is 97 on

X-axis.
=5 D, =07

80th Percentile (thn of P is ?gg 8?((;)0) 32 (32th value)

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

Now from the graph we see that the corresponding value of 30 on ‘r’-axls is 103 on '




X-axis.
= Pgo =105
Interqunrtile Range (IQR)

S IQR =Q3 -

3. Find Q,, Q; me

S =103 Wﬁﬁ@%&"\ﬁ\m

T e

, range and /GR for the dataset qlm below:

3,6,8,4,7,510,11,13,9, 14,12, 15,16, 17

Draw a hox-and-whlskar plot.

Sol. Given data in ascending order;
3,4,5,6,7,8,9,10,11,12,13,14,15,16,17
Here

Total No, of valucs =n=15
Median:

Upper Quartile (Qal).-

102, 88, 95, 100, 93, 1
Draw a box-an
Sol. Given data set in ascending order

th
Median = (%’-l] Value
15+1)"
= (——2—-—] Value
O

- (]76 Value k@@

= 8th Value =M @ﬁ&nge
Lower Quartile Range = highest value — lowest value

ot ATy Range =17-3=14
i _4' Interquartile Range (IQR)
TR o e 3
= [T) Value = 14-6
(I 6 ]u. IQR _ =8

e Yo Value

=4th Value= Q! =6
Box ~ and - Whisker Plot

Min. value Q Median ’ Max, “lutnﬁ
v e o | ’
i T e |

4. Find Q,, Q,, median, range, 8 plot lor !ha lollowlng dm:

_ : .
M@u. 82, 101, 99, 105, 107

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




Here
Total no. of values=n=15

Median M K& m&\

T

n

t\J|

Median ( v
.\J"

15+ 'h
( Value
= (T) Value

= 8th Value = Median = 100
Lower Quartile (Q1)

Lh

g

m@]@@m
= 4th Value = O

Upper Quartile (Q5)
th
Qy =3 (1;—_1') Value

c (154"
=3(TJ Value

4 th
16
=3 (74—] Vallue

=[3(4)]th Value
| = |2th Value = Q; = 105
Range

Range lowest value

oo

= Highest value —
=110 -

Min. value Max value '
R— |
' v
e T RO
% 92 94 9% 9 100 102 104 106 108 110 112
5. Find Qy, Qs, median, minimum and maximum values for the following box-
and-whisker plot:
j I l_ 1 L ] | i i [l L | 1 1 1 ] 1 1 1
‘ I ¥ T L] T ll L] Ll L] Li L Ll L L I L] L) | Ll I )
10 20 30 40 50

Sol. Lower Quartlle (Qn) As we see that the box starts 22. So,

Q=

Upper Quartile (Qs) As we see that the box 8\:1 S

Qs=35

A e

Median The vertical line mdnﬁwmu the box is at 25. So,

Median = 25
Minimum Valu
Minimum Value = 10

e left Whisker ends exactly at 10. So,




Maximum Value The right whisker ends exactly at 46. So, bk @@
Maximum Value = 46 @o(@

O ' 4
6. Plot the box-and-whisker plot, if %@&%&Mﬁymueﬂ&, median=19,
Q, = 14 and Q, = 24, Oi\m
Sol. Given that - oL+ .
: N
mirml@ﬂ, max. value = 26
median = 19, O, = 14 and Q0,= 24

Box-and-Whisker Plot
AR Wet

g

H—————————1> ‘
10 20 f | IR
7. Construct a scatter plot and draw a line of best fit for the following quiz scores
for 8 students in a class:

tstquiz [ 14 | 28 | 34 | 36 [ 43 | 45 | 46 | a9
2dquiz| 16 | 20 | 38 | 35 | 3 | )\ [c@V] 4
. o QA)\\T\K\ e
P 2T A
b AN WY |
WWJ i | 2
Tjes 2
g //
Sas .
20 s

i B ,
o 10 15 20 25 30 35 40 45 #

y 1st|Q
Correlation: @m
The correlation is strong positive. Ai the(jco W@w ses, the score in
the 2nd quiz also tends to increase. ‘\ FAEeR\ A
8. The following table shows the test scoreés-(one measuring speed and the other
measuring strength) af football players out of 200:

1stTest | 200N[\'38°[" 70 | 40 | 100 [ 110 [ 50 [ 136 [ 150 [ 8o
2nd Test | 160 | 142 | 130 | 120 | 70 | 50 | 140 | 44 | 36 | 100 |




(i) Construct a scatter plot and draw a line of best fit. ()
e ' S e N /20 o©@m
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(i) 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 horizontally
to live of best fit, then down to the x-axis. Based on the tren @t@ @ould be

approximately 1100 120 = 115.5 %@
7. The following table sho Wﬁ clal media hours and GPA of

university students. .|
Soclal Media Hours |0.5 |1 $ (8- 8.7 48 19

GPA 4.0 |39 |3.7 3.5 3.3 |31 (29 (28 |26 |25



(i) Construct a scatter diagram and draw a line of best ff“;} @@\E\W

Sol. 17 D A [\
- M\ ﬁ/:\\ f \ U E\_/“B

AWABY AN i

Un

F0

un

15

N

W)

h 5

e

GPA

P

+ U o th

-,

-4 x|
i | 7 1p

y i .Soclal ‘Vle#la Houyrs

(if) ldentify the nature of correlation between social media use and GP
Sol. Nature of correlation:

This is a negative linear corre]atlon As ocial g@a\er)ease the GPA
consistently decreases. @
(iii) Estimate the GPA for ours on social media.

Sol. Estimation for 6.5 hou
Since the data i GPA) drop by roughly 0.1 or 0.2 for every hours.
We can look b rs (2.9), the value for 65 hours is exactly in middle is

1.4 Measures of Dispersion

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

Batsman A4: 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

o

285=29

Mean of Batsman 4= lI-O _ o T 42
R 33+50+47+38+45+40+36+48+37+46 - 420 RS
Batsman A Blumaé @O (@
i\ S W
e o

!I123456?891|ﬂ ]
Match numbers Match numbers

1 32 3 45 67891




Although both batsmen have the same mean score, batsman B's ru ustered

around the mean, while batsman A's scores are \ wide . egd fron »f[jt erefore, to
understand how the data values are sprea statistical mfonnatlon For
this purpose, we will study meas
Measures of dispersio ic2 oo used to describe how spread out or scattered
the values in a da ound a central value.
Different measures of dispersion are

I Runge T ‘2. Variance 3. Standard deviation

4. Interquartilerange 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 value (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 30,1725 What is the ran e of @m prime

Solution Here @ H=30;L=15 o umbe W‘ D
s e
Range (R)=H-L Q( 359 141,13, ..., 61,67, 71
—_ 30 eIy

Example 8 The table . weekly Highest Value (H) =71
incomes (in tho pees) of group of Lowest Value(L)=2
employees in a company: Find the range of the Range (R)=H-L

weekly income. BARnE
Range (R) =69

Weekly Income (Rs 1000) | Number of Employees

25-35 4

35-45 . 6

45 -55 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 considéred for alculation

=65-25=40 ofrange. __~ []O) @@

Thus, the difference between the lowest m@@jﬁjﬁf among employees is

Rs. 40,000.

Variance
The average of S of the deviations of the values from their mean is called
variance. It is denoted by o? (read as sigma square).

If xy, X2, ..., Xq, are n observations, then the variance is given by




-

Lotxy, %3 ...,

Xn, be the n values with the frequencies f,, f, f3, ..., fn respectively.
Then,
] Note
Zf. (x, The greater the variance, the more
o? = 4=l spread out the data; the smaller the

variance, the more tonsistent or

Z £ (For grouped data)
i ‘ tightly clustered the values are
around the mean.. -~ -

Standard an

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 0.
Standard deviation helps us understand the extent to which values differ from the

Ak
@W standard deviation.

the -firs
use the word _




e R O L

Chal:eg%:

egative? el
o, variance cannot be|
negative, because its evaluation

e o @
- n
2/ Q |
s 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.

- L P

n

Zf S fx,

oro= if;

_ .50.1+499+50.0+50.2+49.8 250
Solution X = 5 = 5 =50
x x-X = xEp
50.1 0.1 0.01
499 0.1 0.01
@0 | - 0 0.00 N
50.2 02 _ | 09\ cOY
T VeX MY
af %\\XY/®\J\3\A Z0-X)' =0.10

- = 5 =002 = 0O —\100 =0.14lcm

As the standard deviation is very low, this shows high consistency in rod iengths.
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: e
x 13 8 4 9 7 £2 10 Zx =63
x? 169 64 16 81 49 144 100 Exz=62.3”__
5 x2 Sy B Challenge!
o= A, ( ] Can the standard deviation be more than the variance?
" 4 Ans: Yes, it can be more than variance when the|
' 2 variance is between 0 and 1.
=£2'§__[%3_) =80_81=8 |e0<0'2«:l @m
s : " decimal number between 0
:a. '.i :

sing share prices of several companies

Example 11: A financial a T@“‘“
on a specific dw ollows:

Share prices 50-60

60-70

70-80

- 80-90

Frequency - 3

6

4

2

-90-100 -
R

Find the mean, variance and standard dev:atzon What can you conclude about the ’




| 8 - el e e e Vil ——
volatility in share prices? h @ @@\N\B
Solution: e BT f\mw &
Price Range (Rs.) Fiary b A~ R DR A, e ik
40-50 2 DI\ QL AL 90 4050
5060 *’\WNW o 165 9075
60-70 MV T 6 65 - 390 25350
70-80 “ 75 300 22500
80-90 2 85 170 14450
90-100 1 95 95 9025
18 Tfx = 1210 Tfic? =84450
=i 0 .
TR |
o= Z;; : @fﬂ - -8-4—:15-52 - (6722
* 4691.67 —4518.52=173.15
= I73.15 = 13.16 | w@ @Om
Standard deviation of Rs. 13.16 shows maderate

Example 12: Two students, All an¢ oary 2\ 2 red in 5 Mathematics tests. Their
score (out of 100) were as_ fs s -
; o :
Ali: 72, 68, 74, 7 Ret:nemberl ;
. When comparing two data sets:

P.\ooma.72 S5 ® The mean tells us about the
- (1) Who performed better on average? average performance.

(if) Who was more consistent? ® The standard deviation tells us

. " about the consistency.

Yx 72+68+74+70+76 360

Solution: x(Ali) = g 5 = 5, =72
2
o2 =(Ali)= X=X .
n
_(72=72) +(68-172)’ +(74-172)° +(70- 72)° +(76-72)°
5

(0 +(4)’ +(2) £ 2) - (@) wa <O E@ |




Zx

x(Rooma) .

(72 72) +(65-72)" +(80 -

72+65+8()+68+75

TS Sites

72)° + (68 —72)° +(75 - 72)

) +(=7) L@ + (4 +0)

5

5
_ 0+49+64+16+9 _

. L e
x(Rooma) = v27.6 =525

138
5

=27.6

Since x(Ali) = 72,  (Rooma) = 72. Both performed equally on average.

o= (Ali) = 2.83, c (Rooma) = 5.25

Hence, Ali is more consistent.

(i) 63,89,98, 25 79 108,117, 60
Sol. Given data set
63, 89, 98, 125,79, 108, 117, 60
Here :
Highest value (H) = 125
Lowest value (L) = 60
‘Range (R)=H-L
=125-60

Range (R) = 65 Ans.
(ii) 43,5,13,6,18,9,38,4,61,4,64,4
Sol: Given data set
43.5, 13.6, 18.9, 38 .4, 61 4,294

Here 3‘\\ VQ%{@C

Highest value (H) = 61.4
4-13.6

If the range and the lowest
value of a set of data are 46.7
and 13.4 respectively, then
find the highest value.

Sol. Given dat aset
Range (R) = 46.7

Lowest value (L) = 13.4

Range (R)=H-L
46.7=H-13.4

46.7+13.4=H

g 1 ,\K@
mﬁﬁ@@.

Lowest value (L) ®«13.6 -
Range (R) =47.8 Ans.




3. .Calcﬁlate the range of the following data.

g2 O

Income (in Rs.) | 4000 - 4500 | 4500 - 500015000-\55005500- 6000 6000- 6500
No.ofwarkers | 8 O\ 12\ \A[\80" 21 6

Sol: Highest Income (H) =

Lihisaa
Lowest Income e
" Rang =H-

)=H-L
= 6500—4000
= Range (R)=2500 Ans.

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

52, 55, 50, 53, 54, 56, 52

372

"+ Variance (o2) =

o’ =3.55

(]

5

Standard Deviation (c) = \/—m
n

i

T

5. A librarian recorded the nu
120, 135, 130 o
— 120+135+ ++125+140
Sol. x= -

5

- 52+55+50+53+54+56+52
‘Sol: x= =53.14
7 7 |

X X-X (x—f)i
52 52-53.14 = -1.14 (=1.14)2 = 1.30
55 55-53.14 = 1.86 (1.86)2 = 3.46 -
50 50-53.14=-3.14 (=3.142 =986 | (e
53 53-53.14=—0.14 ,7% (HAOBAR X002
54  [54-53.14= cpgﬁpgfﬂ\ \\(0.86)2 = 0.74
56 [56-53 145 286\UL (2.86)2=8.18
52 {SAPSRI¥="114 (=1.14)22 = 1.30

% (x—x)2 = 24.86

S(x—X) _ 24.86

W d @Qﬁ\ﬁ

OWM% during 5 days of a week.




——————— b o O T O NP e ——————— 4_%@
_=_52 x;“ W @}l
108 i ot el G%E _
x=130 120 O0\ e\ (ROKB0=210  —  |(-10)2 = 100

1357 LW WU UHT35-130=5 5723
NN 130-130=0 =0
125 125-130=-5 (=5)2 =25
140 140-130=10 102 =100
L (x—x)?
=250

o=10]

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

Sol. First 23 odd numbers are

103,570,914, 13,715, l7l9212325272931 33353739414345

Range
*Range (R) =
=45-1
Range (R)= ad

n=23

Highest value (H) — Lowest value (L)

| o
e e

s




Ix x=% | (x=¥\ 20
1 Loe8=-22 O Q/Qqﬁi@miwu
3 3-23% 200\ /A \ o320 = 400
5 JsgEiie (~182=324
7 NN =23=—16 (~16)2=256
9 9-23=—14 (~14)2= 196

1 - 23=212 (~12)2= 144
13 13-23=-10 (-10)2= 100
5 15— 23 =3¢ (-8)2= 64
17 17-23=-6 (—6)%= 36
19 19-23=-4 (—4)2=16
21 3P (-2)2=4
23 23-23=0 02=0
25 25-23=2 2=4_~ @)
27 27-23=4 _ o D\an[@ExIeceio™
29 29 - pa=6\ Y\ \\ I\ =-te2 =36
5 LI~ e
33 NINY-23=10 102= 100
35 35-23=12 122= 144
37 37-23=14 142= 196
39 39-23=16 162=256
41 41 =23 =18 182= 324
43, 43-23=20 202=400
45 45-23=22" 222=484

; ¥ (x—x)?
= 4048
Variance (02) = -Z(xni
4048

by A

(o]

13.27 Ans.




7. The rainfall recorded in vanous places of five distnc%r?e@@&?%\n belnw.

Find its variance and standard deviatian. "\ 1\ (|

Rainfall (in mm) 42 of B0\ Y4\ \\5a— 6 [ 7
Number of places | 5., \|\\'\3" | 4 9 : 5 | 4
Sol: QNN WM
Rain fall (in'mm) [Number of places
X i X x? Joxd
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
2f=40 2 fx = 2237 Y fx* = 127795
Z fx' Z fx ;
Variance (02) = ~ wa @@
17779 %@@ﬁ
~(55. 925)2
=3194. 875 - 3127.605
o’ =67.27mm

S.D(o) = v Variance = v67.27
8. MachlneADutpul (units): 98, 100, 102, 101, 99
MachineBOutput (units): 95, 100, 105, 90, 110

() Which machine has better performance?

() Which machine is more consistente?
Sol. '

(I) Machine A output Units:
98. 100, 102. mr 99 @@Qj
Now Mean (x,\)-— . @Q@Q&
OR + 1 oﬂg ﬁm 500

Mean (X, ) = W\J\J

X, =100




B -

And | '
o2 (Machine A) = Z(" e %& @@@W@
| |

_ (98-100)° +glp\ql
VAV
(=22 40" + 22 + 12 +(=1)°
3 :
4+0+4+1+1
e

(O

00)° +(101-100)?+(99—100)

_1o
B
02 (Machine A)=2
SD (0,) =2 ~ 14l

(ii) Machine B output Units:

95, 100, 105, 90, 110 | m“ @@@w@ @.

Now Mean (xg) = =

95+4R%M 10

Mean (xg) = Vi

L

R

0% (Machine B) = AL s
- n

,_ (95-100)° +(100-100)? +(105100)? +(90~100)* +(110~100)’
5 ;

2o (=9) +(0) +(5) +(=10)’ +(10)°
5
2S+0+25+ 100+100 250

o= B o o E@w@ ol
gl= 50 “@& @
S Dion)~ W i

(i) We see that means are equal, Both machines have equal perlormcncc

(ii) Machine A is more consistant




9. The monthly sales (rupees in lacs) for two salesperso er@
Person A: 5.5,5.7,5.4,5.6,5.8,5.6 @
Person B: 5.5, 6.5, 45, 6.0, 5.0.6 “&
COmpare their Pertorn% - cansister

® PersonA
55 5.7,54,56,58,5.6
3 x 5545 7+54+5 6+5. 8+5.6 33_.§

M P e o B T T e e
Now Mean (Py) =x, = - : p .

X, =5.6

And o2(Py) = ZE =)
' n

2Py 5:5=5:6)" +(5.7-5.6)’ +(5.4 - 5.6) +(s 6-5.6)° +(5.8—5.6) +(5.6—5.6)°

_ (0.7 +(0.1 +(=02)* + 0% + (0.2)° +02 W@ @ m

Sl QU
00140014004 Oﬂ%q\i@@
o’ (P,) ~ 001@MW

= S.D(o,)=0.0167
- =0.129

SD (a,)~0.13

® Person B
- o 65 4.5,6.0,5.0,6.0 .
55+465+4.5+6.0+5.0+60 335

‘Now Mean (Pg) = xg = 2 e -

X, = 5.8

And.

o? (pg) = ZC= ﬂ | m @@@W@

S5 Sk 558) +(65 5.58 %( (6-5.58)° +(5-5.58)" +(6-5.58)°

ouUV
3 (-0.08)* +(0.M.08) +(0.42) +(—0.58)2+(0.42)3

6

fcol




0.0064 +0.8464 +1. ]664+0 1764+0.3364+0.1764 @@@
= @\j@"
27084 m“@@

e IR

o?(Pg) = 04514 |

— |SD(0,)= .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:

Py . Y

Daily wage (Rs) |800-1000 |1000-1200]1200- 1400 {1400 - 160 “v 1@@ 0 — 2000
Frequency 2 4 | 894 \(\W\i\} e 1
Calculate the mean, vari mﬁ@;ﬁ&?ﬁ'&n of the wages.
. Sol: I rf\r;\ﬂ j
Weekly Wage %Wéﬁ&f Midpoint f.x x2 fix?
(Rs) N (x) _
1800 _.
800 — 1000 2 5 =900 1800 810000 | . 1620000
2200
1000 — 1200 4 5 =1100| 4400 | 1210000 | 4840000
5 2600 - '
1200 — 1400 6 =5 =1300] - 7800 1690000 | 10140000
3000
1400 — 1600 8 5 =1500( 12000 18900000
S0
3400 | §7 > @W R
1600 — 1800 2 oy @@ 0000
=l
1800 — 2000 \ CXX 5 =1900| 1900 - |3610000| 3610000
AR
&% _ | Zfx2
=123 fx= 31300 S s




® Mean T 'l 9 l it_ﬁ.w -
L RNTAS S A@W@E 1967.16
TEREN % mm o = 60642.72

x =1360.87 ® Standard Deviation

& _VarianceWN[\\U S.D-= ,’Variance

o= IE [ gfjj _ J6064273
_ 43990000 ___( 31300] S.D = 246.26
23 23 e :

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

variability in sales predictions.
Sol: Monthly sales (rupees in m:lllons)

15,18, 14, 20, 13. :
To check variability in sales 'predictions we find mean, variance and S dataset
® Mean:

k I

_15418414+20413 %@@@Wég (COBY

A WW&@

® Variance:
'o_z:Z(x—f)z
n .
_ (I5-16)" +(18-16)> + (14 -16)* + (20~ 16)* + (13~ 16)?
s
- (<1) +22 +(=2)* + (4)" +(=3)°
5
l+4+4+l6+9 34

" z 8 i
12=6.8] . @o
® Standard Deviation: O @@ H
S.D = +/Variance @) \\J@“ .

= J6.8 % m :

6
=26 W

Result: With a S.D = 2.61 relative to mean= 16.

The sales predictions show moderate variability,




e ——————————

12. Unemployment rates (%) in five provlnces is 9.2, & @@@Eﬁlculate
standard deviation and describe is ther @gm ent rate?
Sol. The unemployment rates (% w
1 5.2,6.0,4.8,5.5,6.2
We find here W@ nd S.D.
® Mean:

AR G0ABISSI6T | L o

5

=

|
T
L B
w2
i

X = 5.54| (in %)
® Variance:

ot e BT
n

(52 5.54)° +(6.0—5.54)” + (4.8 ~5.54)* +(5.5- SSQW

AL
0 11564021 0016+0.4356 1312
R | b

uoﬁ
_ (034 +(0.46)° +(—O:§ﬁ Mﬁ\&@\mmv

o’ =0.2624| (in %)

® S

SD= v Variance -
= V/0.2624
'a 0.51%)]

Result:The unemployment rate is relatively fairly balanced because there is low
dispersion between the provinces.

13. Find variance and standard deviation: @W@ @
() Ix=45,Ix¢=421,n=5 K @@
Sol. Given that ““ .

X =45, Tx* =

T
variance (c‘)=l'_ # {: J




z&%[ (45]2 ' (nl) x =18,31 7
- 84 2 9% Q fo?- = 1670, Xf=5

=842 R\m e Yoo (TR
i) {57)

variance (c2) =

2 f £
- 1670 —
S.D (o) = v Variance. = sl (%)
SH4ET) | > 1670_(18}2
= o =1.79) ' 5
(i) Tfx =210, ofx* = 7560, Zf= 6 = 334-324
Sol. Given that : -
T =210, Sfx?=7560, 3f=6 - o
2 S8 (SBhY --S.D (6) = \/Variance
variance (o2) = -
3¢ i b 3 _ L m
~ 7560 (210} %@QD
Ui
o8 = 1260 3? ?§§6€&§§X |

G2 = 1260’]w “
2 ' <
C}' =

-

+S.D (o) = V Variance
=+/35

[c =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) multiplication  (d) d1v151ﬁ

(ii) Second quartile represents: @%
(a) mean (b) mode %’]Q@) ariance

(iii) First quartile divides the data in
(a) Two (b) ) our (d) Ten
(iv) Difference betwe e and the lowest values is called:

(a) mean \ Variance (c) range ~ (d) standard deviation
(v) Scatter diagram represents a relationship between variables.

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




(vii) Positive square root of variance is

(vi) ___  is measure of dispersion: . T
. (a) mean (b) median §@ @Y S;%Oigg\l

(a) mean (b) deviation(d) range
(viii) iS not measure : et _

(a) range i ¢ mean (c) variance (d) standard deviation
(ix) Variance of ,8,8,8,8, 8is:

(a) 0 (b) 16 (c) 8 (d) 48

(x) Range of first 20 natural numbers is:

a) 20 . (b) 10 () 19 (d) 30
m ey

(i) 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:

Distance (incm) {170 - 180 [180-190 (190-200 |200-210 {210-220 |220-230
f 2 6 3 12 8 3

Construct the cumulative frequency polygon and interpret median, Q,

i ﬁixn" i
and interquartile range.
s SN IO |

N

Distance (in cm) W7 (O S

70— 180 QLA a2
180-190; \\\\P'V -6 2+6=38
U200~ 9 8+9=17
~200 -210 2 17 +12 =29
210 -220 8 29 +8=37
220 -230 3 . 37+3=40

Cumulative Frequency Polygon
%

44

ke 79

32

mEm jae”

[ dy;n‘llula{w I%reqienc#:




i EF)Q = 0( @W\\me from

- 200n the y-axis until it mcctE) line from this point to the
x-axis.

Now take the reW s, where the vertical line hits the x-axis. So,
| Median = 202.5

Lower Quartile (Q;)
The position SERpE = = (loth value).

Now from the graph we see that the corresponding value of 10 on y-axis is 192.2 on
X-axis. '

Median The position of median is

Qi=1922
Upper Quartile (Qs)
3n 3(40)

- The posmon of Q;is — A =30 (10t value)
~ Now from the graph we see that the corresponding value of 30 on 211.3 o.n
x-axis. ‘

7th Decile (D-) @@®

The position of Dy is_=- (28“rl value). '
Now from wﬁw see that the corresponding value of 28 on y-axis is 209.2 on

x-axis.
D;=209.2
- 90th Percentile (Pog)

The position of Peg is 22%=2040) _ 36 (36 value)

100 100
Now from the graph we see that the correspondmg value of 36 on y-axis is 218.8 on -
x-axis.
o Pgo=218.8
Interquartile Range (IQR) '
IQR=Q3 - Q
=213 1922

IQR=19.1 m@ €O O
3. The summary statlstlcs for a dat%‘“ how it with a box-and-

whisker plot.
Min. Valu{smmgﬂ\lﬁ: Medlan 03

s NWNME TR Ty e 43 55.6.

Solution:




4. The following table showi ‘

Median Ql

+
15

S spent- exefcising and resting heart

~ rate (beats per | individuals: .
Excersice Wours | 0] 1 ] 2 3/4|5|6 (7|89
Heart Rate 90 {8583 |80 76|74 72|70 |68 65

| (i) Plot the data on a scatter diagram and draw a line of best fit.
(ii) State the type of correlation observed. -
(iii) Predict the heart rate of Sakeena who exercises for 6.5 hours per week.

Solution: (i)

(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
Range (R)=H - L

Ay
96
0
=16 ] \ ﬂ%ao@'@m
Bl QR U
. —g 46 n\’ UoP
NN
" 10 ~
1 R R 5 p ¥ 9 lﬂh
\ A4 -txe-rclsp urs

o
e @@@W@ .
dewahon for the following data set

R=75-25
[R=s0] A
6. Calculate range, vari: _
Class Interval WN “5 10 [10-15]15-20 | 20-25 | 25- 30
f 4 ) 17 20 24 16 4




Sol:

®

) p—"

R e L
oSpr

OS5} 5e4 m@%@\l 10 25
o~ WJ 2 -
SNMPL12- 1 5400 45 5 90 675
o e
10-15 | 20 [10+15 25 . .1 250 3125
2 o st
15-20 | 24 f15+20 355 UF"430 7350
2 g S
— 1
20-25 | 16 20+2s=5423:225 360 8100
3 % - i 025
25-30 | 4 25;30?_52_5:27.5 110 3
Y=80 Tx=1240] Fx?=22300(|)

Highest Value (H) = 30 : Nificasie ="
Lowest Value (L) =0 %@@
Range (R)=H-L OQ“@ s .
PF: =30 ﬁQ$ ’ b |

. 2 2
Variance (03 = sz; S [g);' j|
22300 _[1240)2
780 i\ A0

= 278.75 - (15.5)?
= 278.75 -240.25
Variance (o?) = 38.5

¢ Standard Deviation (o) = /Variance

1.

= ~38.3

> S.D (o) = 6.20 @@W@

The sum of 5 numbers is 45 and the %@@@%&a@%ﬂ. Find the mean

and standard deviatio '
- Sol: Let 'x' represent n
then WW 2
Sum of numbers = 2x = 45

Sum of their squares = >x*= 421




| iTO"';:lb: = ;ém&ﬁﬂg @\ﬁ\ﬁj@ @fﬁ\j

J84.2-9
=
QN _ 8233
e Tah _
= 32
‘[xz (Zx]z SD (0)=1.7889
SD (G)= ey oo | § 0’) g
n n j
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

Calculate the mean and standard-deviation of the monthly expenses. Which
family spends more on average? Which family has m o 8 § b@ as?

,;s.o" :, 1,::1” 45,47, 46, 48, 4&:{@ m%@@@

+47

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

O

S.D (5,)=0.96




Now

Mean (xg) =

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

@
38452+ 404,50 %ﬂﬁg&“@@@\j@

' And Standard Daviation

N
e

xp =45.17,

2 _ (38-4517)7 +(52-45.17) +(40-45.17)" +(50-45.17)° +(42—45.17) +(49—45.17)°

6
_ (7.17)* +(6.83)° +(=5.17)% +(4.83)% +(=3.17)* + (3.83)’
- .
_ 51.41446.65+26.73+23.33+10.05 +14.67
& : ;
St
=18
0% = 2881 o m
= S.D(op)= sz Q
o o]
S.D (op) =537

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—1800 18002000
No. of Workers | 6 10 12 8 4
Find the mean, varlance and standard deviation of the daily wages.
Sol. |
Daily Wages | f x Jfx x? fx?
1000 - 1200 0. 1100 6600 1210000 7260000
1200 — 1400 10 13000 1690000 ' 0000
1400 - 1600 [ 12 . Ol8 \wﬁ °F 27000000
] e \mf‘“’m
1600 - 1800 | 8 m&m 2890000 23120000
= f\ﬂ
& MY 2 1760 0 00
1800 2000<W oh 7600 3610000 14440000
3f=40 Y fx = 58800 > fx* = 88720000




YRNIICA
A0 WY
Y A2 B 2 f-x\\ ,{\\\& e
Variance (0?) = E'f ~E \ (\\\){\(\t NS
\J@;H‘zboﬁo [58800}
40 40

_ = "118000 - 2160900
Variance (o?) = 57100

S.D (o) = V57100

S.D (o) = 238.96

Multiple Choice Questions prepured in the Ifgh t of new Exarmination Iechn«q;e:
(Knowledge, l.lnderstandmg, Apulu ation, Analytical & Conceptual)

Q Encircle the corre
1.

11.1

Construction of Cumulative Frequencies

‘If1 ' "‘ T
A table of \;'\- ative fre_quencels, 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 _ (€3 (d) 4
An ogive helps to estimate:
(a) Medians (b) Quartiles (c) Deciles (d) All of these

The middle most value in a dataset arranged in ascending or descending order

is known as: f rk O (\E
(a) Mode (b) Median @Jlﬁ)cclfe
The quartile named as Iowex quartﬂ}bi f“\ \ \ \\ ) & L

(@) Q (b) er (d) Q4

The quartile namczs;{(@ng ﬁrt:le is:

(@) Q 2 ©) Qs (d) Q4

The median dmdes an arranged datainto __ equal parts:

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




'10.

9. Deciles divide an arranged datainto ____ equal pa @
(@2 (b) 4 gé i@ %3 S
Percentiles dmde an arrange I parts:
(a) 2 (d) 100
11. IQR= &U% :
(@) Qs (b) Q,- ©) Ql—QJ d Q-Q
12. The dls nce between the first quartile Q,; and the 3rd quartile Q3 is known as:
(a) IQR (b) Median (c) Mode (d) Mean
13. The box in Box-and-Whisker Plot represents:
(@ Q (b) Q; ©Q (d) IQR
14, A line within the box represents: :
@Q ~ (b) Median © Qs (d) IQR
15. Lines extending from the box to minimum and maximum values are called:
. (a) Box (b) Median (c) Whiskers (d) IQR
16. The median of the dataset 2, 3, 4, 5, 6 is:
@2 ®3 (©) 4 W@ @3
. t
17. Median = (1'-;-'—1) : @
(a) Even U ' (d) Rational
18. A scatter diagram is a graphical tool used to display the relationship between
variables:
(@1 (®) 2 ©3 ) 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
(¢) 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 A 0
22. If one variable increases as the other cre @s o©@b®
(a) No correlation iti rrelation
(c) Negative correlat one
23. IfQ3="75and ?& :
(a) 75 25 (©). 100 _ (d) 50
24. IfIQR=200, Q;=25,then Q;=_____ ?

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




25. is a measurc of dispersion fr

- (a) Range (b) Co i (d) Median
* 26. The range of first 10 odd "%
(a) 1 (c) 18 (d) 27
27. The range is th of min. Value of a data set: ' 3
(a) Product (b) Sum (¢) Difference (d) Mean
28. If Range (R) = 50, Highest value (H) = 80, then lowest value )= ?
(a) 30 ¥ (0)- 50 (c) 80 (d) 130
29. Range (R)= ?
H .
(@) HxL b 5 (¢) H+L (d) H-L

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

@o (b) o (c) x @7 5l
32. The formula to calculate variance of ungroupcd datm @@
Ix o
@ (b) Ef 0%
33. The ; to calculate:
(a) Mean (b) Median ~ (c) Variance (d) S.D
34, If X(x-x)*=35and n="7, then o*="? b
(a) 7 (b) 35 (c) 42 (d) §
35. If x* =100, n = 20 and x = 2, then o> = ?
(@1 (b) 2 © 3 d) 4
36. If Xx=54andn=9 fora dataset then x = ?
(a) 6 (b) 45 (c) 63 () 75
37. The formula to calculate mean is:
Y= Z g Zx‘ VI Zx
R © ( ]
38. The formula to calculate mean for grouped data ls @ @
=% ¢ 2fx . fx?
(a) n ®) o3 gt ) 2fx
39. Mean of a dataset cannot
(a) Negative Mﬂ/c (c) Integer (d) None of these
40. Variance of a dataset cannot be T

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




fx? :
41. The formula Zz 0 -( is used to calculate ao@C@m
(a) Mean (®) M @;}Q@ (d) S.D
42. The formula used to cal grouped data:

It ):ﬁx Y fx Y (x-%)°
@ T ® ¢ (©) \'—' (ﬁ"] (d) —xn—)*
43. If Ifx*= 1670, fo =90 and Y.f =5, then 0> = ?

(a) 5 (b) 10 (c) 15 : (d) 20
' Standard Deviation (S.D) '
44. Notation used to represent S.D is:

(a) o | (b) o? ) x (d) *
45. S.D is the positive square root of ? _

-(a) Mean (b) Median (c) Variance (d) Quartiles
46. If variance (o?) = 225, then 8.D (o) = ? .

(@) 5 (b) 10 (c) 15 (d) 20
47. The formula to calculate S.D of ungrouped data i is: m

' R
@a ) E(x JC) (b) @M -{m (d)
48. While comparing n tells us:
(a) AvcmgW (b) Consistency
(c) Middle value (d) Spreadness of datasets

49. While comparing two datasets, S.D tells us:

" (a) Average Performance (b) Consistency
(c) Middle Value (d) Max Value
50. Variance of first 10 natural numbers is: {
(a) 5 | (b) 7.5 (c) 825 ° (d) 9.5
1. Cumulative Frequencies Distribution 2. Ogive 3312
4. All of these 5.. Median 6. Q 7. ' Q
8 2 9. 10 10. 100 11. Q3 -Qq 12. IQR
13. IQR 14. Median - 15. Whiskers  16. 4 17. Odd
18. 2 19. 3 20. No correlatmn 21. Positive correlat
p o & Negatwc correlation @ C.

{ 90" 25, Range

26. 18 27. Difference Ki\?“% '
S
30. negative number K\“ 32. zﬁ{;ﬁ)—“ - 33. Variance

' f
34.5 35 1 36. 6 37, =X gy hidalk
\ . n Xf




' ' £ (I
39. None of these40. Negative 41. Varlance %ﬁ e @)\j
T J\e Qi —

ot P“"”W@@Jw KI 49. Consistency  50. 8.25
// Additional Short Question

Short Answer Questions prepared in the light of new Examination Techniques
(Xnowledge, Understanding, Application, Analytu:al & Conceptualj
e S R T S L M ) S i ) .

Construction of Cumulative Frequencies

‘O Give short answers.

1. Define Cumulative Frequency.

Ans.Cumulative frequency is the running total of frequencies, where each frequcncy is
added to the sum of all frequencies before it.

2.  What is cumulative frequency polygon w

Ans.A cumulative frequency polygonfis 2 @ @ ntatlon that shows the
cumulative total of freque ip -= oundary in a frequency dlstrlbutlon

3. Name the methods "ﬂ“ L A of cumulative frequency polygon.

Ans.There are ¥ construction of cumulative frequency:polygon.
(a) Less than method (b) More than mcthod

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=7
( i1 th
Median = L = ] value _
< 0
R f\\
i [E)th value B, i rﬁw oo e
2 ) e

= Median=7




Ans. Formula

6. Write tt;e formula to find median of | 8§, W @@ n of

ungrouped data, when 'n' is odd. : “ é&@ﬁ .3.5,4.5,5.5, 6.5.
" i

Median = [B—H Qi\m s N

; n+

7. Find the m rst 11 whole number. Median = [ ) value

Ans.First 11 whole numbers are: 2
+

th
0,1,2,3,4,5,6,7,8,9; 10 5+1 .
Here n=11 | T) Xyl
(ot ; th
Median = P-t*) value = (-6-) value=3" value
\ 2 D)
(11+1]ﬂ' = Median = 4.3 :
= | —— | value
kil
( 12}"‘ |
= ? value
\
Median = 6" value = Median =5 @o@@m

9. What are quartiles? @
Ans.Quartiles are values that div ual parts each contammg 25 %
of the data.
ada

10. Write three W taset.
Ans. Three main are:
a) First Quartile (Q,) b) Second Quartile (Q;) ¢) Third Quartile (Qs)

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 Q3 for the dataset 2, S, 8, 10, 12, 15, 20, 22.

Sol. Given data set in ascending order:
2,5,8,10, 12, 15, 20, 22
Here

il
o  First Quartile (Q))

th
+1
The position of Q; = n— value

@
Q= value @%‘Q luc
= Q)= 2nd alue 2nd value)
wa (8-5)= 5+025(3)
=5+0. 75

Q,=5.75

on




e  Third Quartile (Qs)

RS
The position of Q; = (3(n+1 value “d@@w
\mﬁ\w@ value = ——) value = 6.75t value
W |

Q3 = 6t value+ 0.75 (7th value — 6th value)
=15+0.75(20-15)=15+0.75 (5) .
=15+3.75 '

Q3 =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
Ql = 5.75 and Q3= 18.75

= IQR=Q;- Q,
= =875 5.75
IQR = 13

14. What is Box-and- Whisker Plot?
Ans.A box-and-whisker plot i

‘m\_‘ ntatlon of a data set five number
summary (minimum, t nedian, third quartile, and maximum).
iSker plot?

15, Why we use

Ans.It is used to vistalize 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 Q.

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.

1 i
-

W -

18. Find Q, and Q; for the following box-and-whisker plot:
:::::::.L::::.L:::::::.::‘::»
Sol. From the box-and-whisk 110 2
rom the box-and-whisker plot
First Edge of box =Q; =12 @ @@m _
Second Edge of box =Q;=18 @
19, Plot the box-and-whisker E)l , if mi % '4 value = 18, median = 11,
Q1 =4.5and Q;=15. \\,
, _ Q,
ST
£ I L L 1
- l L i A |
4 6
2 18

max.value,

Sol.




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

Qy= 180, Q=13 ' %
= IQR=0Q;- Q
239 &(@
IQR =7 WW

21. What are Deciles?

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,.
Write the formula for Kth decile
position. :

22.

K(n+1)

; 10
Find D; and D, for the following
test scores: 12, 15, 20, 22, 25, 28, 30,

- Sol.
23.

Formula: Kth decile position=

32, 35, 40
Sol. Here .
n=10
N ;
Tsa0ry 38 O%@@W
D3= 10 é&
= Dj=3rdval 3X¢4th yalue—3rd value)
=20+0.3 x (22 - 20)
=20+03x2
D;=20+0.6
: D,;=20.6
4 AL ) e
D= T

D;=7t value+0.7x(8t value —7th value)
=30+0.7 x(32-30)

D;=30+0.7x2=30+1.4

= |D;=314

24. What are percentiles?

Ans.The values that divide an arranged

dataset into 100 equal parts are ca@
i

percentiles. There are 9
values from P; to Pyg.
Write fOWQ ion of

25.
any perce

k(n+1)

Ans.Formula: position of percentile= 100

ects are
, 65. Find

: @‘bﬂ’m)

ge the data in ascending order:
48, 55, 62, 65, 70, 78, 85, 92

Here -
n=28
Now

360
P40

100

40(8 + l) 40(9)
100 100
= 3.6 (3.6t position)
= Py4o=3rd value+0.6 (4" value —3rd value)
= Pus 62 +0.6 x (65 —62)
=62+06x3=62+1.8
P4s=63.8 |

[11.3 Scatter Diagram

27. What is a scatter diagl‘am"
Sol. A scatter dlagram

piot) is a

or s¢ i
@ play the
n two numerical

[28.%
Ans A line of best (also called trend line)

is a straight line drawn through a
scatter diagram that best represents the
overall 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 1s positive

correl
Cémrelatmn"'
ble increases as the other

ﬁecreases than it is called negative

correlation.
33. What is zero correlation?

.| Sol. If there is not consistent pattern .

between two variables, then it lS called
zero correlation.




34. Plot scatter diagram of strong posiﬁ_\_ie

At

YA

.

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

negative correlation.
Y4

Sol.

Sol.

Weak positive correlatlon

36. Plot scatter diagram of w. % w

correlation and zero co
YA
3

X

Sol.

0
Strong negative correlation
37. Write the names of any four
“measures of dispersion.
Sol. Four measures of dispersions are:
(a) Range (b) Interquartile Range
(c) Standard Deviation (d) Variance
38. Define Range, and write its formula. .
Sol. The difference between highest value
(H) and lowest value (L) is called range
Formula:
Range (R)=H-L \é:\\
39. Find the ran ﬂ
data: 5, 10,
Sol. Here

~ ez o

70\(([Range R)=125
= 11.4 B EERTENRNEHSIL

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).

41. Write formulas to find variance for
ungrouped and grouped data.

Sol. 3

For ungrouped data

oo ZE-B"
n
or
T x?2 5 '
N, ol
/ ed data
e R
>f
or
i TR

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 o. (read as
sigma)

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

H=3004=5




For grouped data

JJ—@W m\m

44. Find variance and standard
deviation if
3x=63, 2x*=623n=

or

Sol.

iy Zx’-(&f
ik n n
i @_(23_]2
L5 Bl 7 7

= 89 — 81
o*=8§ :
Jo? = 8
c =2.89

So, variance = 8 and S.D-2.
45. Find variance

g&

andn=S8.
Sol.
B [z_]
n n
912 e

— -

114 (9. 5)’-114 90.25
o*= 23.75 :
So, variance is 23.75.

46. Find variance if Xfx
> fx*=23805, and X.f = 32.

_— =x

Il

867,

o, variance is 9.86935

. Find standard deviation with given
values:

2fx? = 52690, X.f=40 and 2.fx=1300.

300127 3)@@@“
g&kﬁ?\%\ﬁl&mi

Sol. :

Colzee (TaY

el sz '[zf]
52690 (1300

% \j 40 _( 40 ]
= 1317.25-(32.5)°
= J131725 1056.25

Op“ﬁ’\lﬁ\m\ @

% andard deviation is 9.86935

48. What do you understand by

dispersion?

Sol. Statistically, dispersion means the

spread or scatter of obscrvatlons in a

dataset.

49. How do you define measures of
dispersion?

Sol. The measures or techniques that are
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 of 6

e
ISR/
Range (R) =

= 30 6
Range (R) = 24

Sol.
o) fo’ }:ﬁx
Nt ):f “%m
_ 23805 W
Y T




