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Sanuses

Introductio

In statistics, information handling is also
known as data handling. “Data Handling”
plays vital role to represent the information
in a manageable way. :

The word “Data Handling was first used by
Sir Ronald Fisher. (17 February 1890-29
July 1962) ;

Information and data
To know about something is known as
“Information” and "to represent that
information in a manageable way so that
useful conclusions can be draw is called
information handling. So, the collection of
meaningful information in the form of facts
and numerical figures is known as data.
Information Handling '®) :

il

Information handling is tR
o o : .
ng numerical data.

collecting, orga

analyzing and\}

Data further classified into two categories.

(i) Discrete Data: It can take only some
specific values. Whole numbers are used
to write discrete data. e.g., number of

books sold by a shopkeeper, number of

patients visited a hospital in a week etc.
This data is only obtained by counting.
(if) Continuous data: It can take gvery
~possible value in a given interval.
Decimal numbers are used to write
continuous data. The data is only
obtained by measuring e.g., the mass
students ~ m ' celagh - L€, . 28.5kg
26.5kg,27.5kg etc. ‘

Ungrouped and Grouped Data
Data which is not arranged in

systematic order (groups§)
called ungrouped data. F
number of to a
a month 1 low:

B oromatotandin

1075, 8,112, 15,20, 25,30, 23, 15, 23, 21;

18, 16,17,23,22, 15,20, 21.24.° 18, ‘16,

21, 23, 21,17, 19, 21, 23. This data is

called ungrouped data. If we arrange the

above given ‘data in groups or classes,
~ then it is'called grouped data.

5-9 e 52

10-14 I 3

15-19 TN m 10

20-24 N an 14
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x n above grouped data, 5, 10, 15, 25 and 30
are lower class limits and 9, 14, 19, 24, 29
and 34 are upper class limits.

Frequency Distribution

A distribution or table that represents
classes or groups along with their respective
class frequencies is called frequency
distribution. A

If the size of class limits is 6. The greatest
value is 80 and the smallest value is 25. Can
you find the number of class limits for the
data? : ; :
Solution:

Size of class limits =h =6
Maximum value = Xax =
Minimum value

jo. of class limits =

Think

80
el
Range X
Size & h
_ 80-25

6

max__ Xmiu




55
6
- =9.1=10

Q

(m\/\

(Round to next number) O\ r/“/\
construct

Following are the r%jp
. frequenc;%ﬁ.ﬁ?%wﬂ -
(1) Find th ge of the data, range is the

difference between the greatest value
and the smallest value i.e., Range
: : Xmax Xmm
(11) Find the size of the class by dividing the
range by the number of classes or
groups you wish to make.
For example, the greatest value is 136, the
smallest value is 30 and if we have to make
10 classes or groups, then the size of class.
limits is found by the given formula.
Range ‘
Number of classes
AR K

max min

Size of class =

Number of classes

136 30 mm&&

The n times a Value occurs
in a data is called the frequency of
that value. It is denoted by

So, size of class limits = 11
(i1) Prepare four columns.

(a) Class limits  (b) Tally marks
(c) Frequencies (d) Class Boundaries
(iv) Make classes having size of 11. Start
from the smallest value.
For example, 30-40, 41-51, 52-62 and so
on.
(v) Look for the class in- which each
element of ungrouped data falls. Draw small
tally marks(|) against that class and also tick
the element concerned with a sign (v ). In
this way you can remember that you

appear in

ZX@ Class ‘boundaries usually are found by

the following method: :
Choose the upper class limit of the 1
class and lower class limit of the 2™
class. :

limits.

The difference is d1v1ded by 2 and
subtract it from the lower class limit and
add it to the upper class limit.

Find the difference between these two

Do you know? :
Class boundaries may also be obtained
from the midpoints (x) -

as [x$%:!, Where h is the difference

betWeen any two consecutive values of

,/\ r;vf\(\

WA/ ™

mg are the number of
1s made in a week 30 teachers
ofa hlgh school. 09312001

5 B0 1428 13, 1620 17,15, 16,:30, 28
14, 18,.19, 6, 22, 26 15, 19, 35; 99, 31 23,
25,20, 10,9, 7,26
Construct a frequency dlstrlbutlon w1th
number of classes 7.
~ Solution:
- (1) Find range -
Greatest value (maximum value) =
smallest value (mlmmum value) =5
Rang = X .« — =35-5=30
Range
Number of Classes
= 30

ey

(iii) Make class limits having. size 5. For
§§ j@@% and so on.
T )

35,

Il‘llI'l

(i) Size ciass limits =

=428~ 5

example,

@1 s are used to count the values,
O in the given class limits. (See 2™

column of table:1).

v
counted for the element. C
with the next element th
element of the data tallies

—(346)=




(v) Now, count the number of tally marks
and write the number as frequency i
third column (see 3™ colu f tab

(vi)Class boundaries &

The difference betwe l mlt
of the secegguﬁ@él Qg&@ er class limit
of the first sis 1. i.e. 10-9 = 1. Now,
divide the difference of the limits by 2

1.e. l =0.5.
2

Lower class boundaries are obtained by
“subtracting 0.5” from the lower class
limits.

Upper class boundaries are obtained by
“adding 0.5 to the upper class limits.

C9£05 -
9.5 and so on.

BT
4.5 and so on.

‘see 4™ column the table 1
Table

dlStI'lbutIOI‘l on a graph.

(a) Histogram
polygon |
(a) Histogram (with equal clas

limits
This is a graph of adjacent rectangles
constructed on xy plane. A histogram is
similar to bar graph but it is constructed for
a frequency distribution. In a histogram, the
values of the data (classes) are represented
along the horizontal axis and the frequencies
are shown by bars perpendicular to the
horizontal axis.
Hostogram (with unequal class llmlts)
The procedure for making histogram is

explamed below m
; a@@ y—axis on a

(b) Frequency

; and a rectangle is made against each

Cl:
limi group with its width proportional to the
e URNMAS size¢ of class limits and height
5 4.5-9.5 proportional to the class frequencies.

: (i) This can be achieved by adjusting the
10-T8 & : emiale heights of rectangle. The height of each
15-19 m{l” 14.5-19.5 - rectangle is obtained by dividing each
20-24 M 5 19.5-24.5 _ class frequency on its class limit size.

Example 2: The frequency distribution of
25-29 N 3 24.5-29.5 ages (in years) of 76 members of a locality
30-34 I ) 205 345 is available. Draw a histogram for thiigglflzt;z
35-39 [ 1 34.5-39.5
Class limits | 2-4 | 4-9 | 9-12 | 12-17 | 17-20 | 20-27 | 27-30
Frequency(f) | 7 | 10 | 18 20 10 1 4

Solution: Look at table, indicates that the
vidth of the class limits is not equal as first
-lass has width 2, second has 3, the third
5, the fourth has 5, the fifth has 3, si
class has 7, seventh class h I
there is need to adjust

rectangle i.e., f

width of class and 7 aE W
i o1 — = 3.5,
AL,
WG ater 105,18 6,20

5 3 3

Cy, SO the
3.5, similarly

10 ~33,

1
7

g 2 3
3 ;




These proportional heights are also called
adjusted frequencies

ey

[BERENEE T 2,
[\ - ;.
BAUBRGE SRS VIR R
- : —=33
g, 3 i
20-2 7 27-20= | o7 Lq
Lt 7 7
27-3: 4 30-27= 1 4. A

0 3 3 :

Taking class boundaries along x— axis anf
corresponding adjusted frequencies along,

9-12 18 12-9= 18 6 y—axis, rectangles are drawn and the
3 :: histogram is given below.
N

s ; ‘_u,l? ,,,,,,
56 Seale =0
= e On x-a xxs 1 -' 2 units
LE - \ i unit
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Freguency Polygon

A frequency’ polygon is a closed geometrical
figure used to display a frequency
distribution graphically. A line graph of a
frequency distribution is known as
frequency polygon in which frequencies are
plotted against their midpoints. Midpoint is
the average value of the lower and upper
class limits. Midpoint is also known as class
mark. Mldpomt is ‘calculated by the g
formula.
Midpoint

Lower class

NJo“

\/

g

The following steps are followed to draw &
frequency polygon for a  frequen
distribution: L
(i) Draw lines as x—axis
perpendicular to each other. _
(i) Take midpoints on x—axis and class
frequencies on yéaxis

(111) Put a dot mark each midpoi
] i‘a %gﬁ ss frequen
Jo '

and y-a

ed marks by strai
o get the required frequency

polygon. , ; .




5 3
Cd

1v) 1 @@@are joined

the next midpoints to
th ases of x—axis.

(Frequency)
|

R S N B I M Y N T S SR e g ¢
(Midpoint) ‘ .
Example 3: The following are the marks obtained by 30 students out of 100 in the subject

mathematics at their final examination. Construct frequency polygon for the following
09312003

frequency table

55-59 | 60—64 —65—69 70-74

WO

On x-axis: 1 box =5 units
A On y-axis: 1 box = 2 units

60-64 |7 \J\éo 64

Frequency (f) C//<B
20

= 62 & |
) o]
65-69 |3 | 65+69 5 / v \ A
=67 4 7 SRR
2 , ¥
70-74 |5 | 70+74__ 2 .
a s X
0 47 5P SP 62 6] TP
Midpﬂint (x)

| -
Q.1 The following distribution represe, th@a‘l ; 3@ @Wp’hemmn’y students in

the chemistry laborator
5 " (\m
Scores ( \M& 329@3‘1 34-38 | 39-43 | 44-48 | 49-53 | Total

No. of students, 6 12 23 15 6 65

WY

:
(349)




(i) What is the upper limit of the last class?

OIS

© 09312004

Solution: O
The upper limit of the last a1
(i) What is the lower limi e\class 437 09312005
Solution: W 5 ‘
The lower li ass (39-43) is 39. i.e.
(i) What is the midpoint of the class (34—38)? 09312006
Solution:
The midpoint of the class (34-38) 36. i.e.
Midpoint (v) = 22238 _ 72 _ 3¢
. 2 :
(iv) What are the class frequencies of the classes 29-33 and 44-48? ; 09312007
Solution ‘
The class frequencies of the classes (29—33) and (44-48) are 6 and 15 respectively.
(v) What is the size of the class limits in the above frequency distribution? 09312008

Solution

The size of class intervals of the given frequency distribution is 5.
(vi) In which class or groups does minimum number of students fall? m © 09312009
Solutions ‘ O@@

asirequency? 09312010

its class frequency is 44.

The lower limit of the ¢ % ‘
(viii) What j of students having scores between 24 and 43? " 09312011
The number ents having scores between 24 and 43 is 44.

The group (24-28) contains minimum number)of m
(vii) What is the lower limit of the ¢ ‘@ I
Solution L8

Q2 For a school staff, the following
‘expenditures (rupees in hundred) are
- required for the repair of chairs.

145, 152, 153, 156, 158, 160, 146, 152, 155,
159 161, 163, 165, 147, 148, 151, 154, 156,
158,160, 144, 167,‘151, 150, 152, 149, 145,
153, 152, 155

Prepare a frequency distribution by tally
bar method using 3 as the size of class
limits and also write down what are the
frequencies of the last three classes? 09312012

Solution: .
No. of observations: n = 30

(&) 2
Smallest value = 144 o Q
Largest value = 167 m%m of 30 stu
o

Size of class W

2 B R R o T
ass lin

14

4146

147-149

190152

155158

156158

159-161

162-164

165-167

Total

=~ 2f=30

e
@y@@%\%lasses are 4, 1
3 spectively.” '

iverrbelow are the weights in kg
dents of a high school. 09312013
30, 33, 24, 21, 15, 39, 37, 44, 42, 33
33, 28, 29, 32, 31, 28, 26, 32, 34, 35

=390 =

S

i T

| SS——



38, 36,741, 30, 35, 41, 23, 26, 18, 34

prepare a frequency table a

frequency polygon. )
Solution:
No. of observation =n = 30

Smallest value = 15
Largest value = 44

Size of class limits = 5

il

()
Ny

b )
: NN E A
Frequencvﬁ&M\N

Solution: :
Take two additional groups with zero
frequency one before the very first group

and second after the very last group.
Also find the midpoints of all the groups.

SRV

mw

5 Scale
On x-axis: 1 box=5 -
On y-axis: 1 box = 1 student

64
T
€57

4 <4

3—4..

24

1;...‘

ot S s i R S

Y 7 9% grar 37 ey
Midpoints (x) —

Q4 A group of Grade-10 students

obtained the following marks out of 100
marks in English test. 09312014
454643, 45, a5, 50,
49, 50, 62, 49, 48, 44,
} , 53, 40, 44.

Classify the data into a frequency.
distribution by (direct method) taking 6
as the size of class limit. Also find the
class limit with least class frequency and
construct histogram for the data.
Solution: ;

No. of observations =n=32 .

Smallest value =33

Largest value = 62

Size of class limits = 6

33-38 B I
39-44 4043,4442,4044 | 6
45-50 45,46,45,45,50, 15
: 49 %\:@m@
0\ mrﬁ;nﬁz >
) p2.%2, 55,5 | 4
N6~ | 58,59, 58, 58, 57, 6
| . 62
of =32




The class limits with least frequem;y is . = O@@)m
 (33-38). - Q @@ Scale
_Histogram Kﬂ GRS On x-axis: 1 div. =5
First we ﬁnd class boundan %\m On y-axis: 1 div..= 2 units
RS o
i " 159=
33-38 32.5-38.5 g
~.«12"'
39-44 s 38.5-44.5
45-50 : a0 44.5-50.5 61
Siae 4 11.50.5-36.5 ‘_3__
57-62 O 56.5-62.5 | :
0 - _ : >
Dl g S e
i ; CB- 3
Q.S From the table given below. Draw a frequency polygon on histogram for the given
frequency dlstrlbutlon ‘ S 09312015
['Weight (kg) 10—14 15-19 | 20-24 | 2529 3034)) 35-39
Frequency (f) | A7 aniad g (- 22 | 13
U

oo OO

Wei e\ \\\)- 1T Midpoint (x) Class Boundaries
SN e 6 12 ‘_ 95-145
NIV R 1Y by S 17 145195
20-24 23 22 _195.5-24.5
25-29 30 27 | - 24.5-29.5
30-34 22 5 e . 29.5-345
35-39 13 37 34.5-39.5
I L
3 " Scale o
35 On x-axis: 2 boxes=5 units
g' On y-axis: 1 box =5 units
‘ :E-‘ e
g0 _ _
g = EDTN
‘“ (AR
3 /
TR e s\ 295 (345 (395 (445
' (] \ﬂ ,\\ \,\) b ClAss Boun 'eJ
: [MNN N
l \




Q.6  The following data shows the number of heads m
a coin 5 times. Make a discrete freq cy@ls =1y |
33405433124,@

$ 525355354
Solution:
‘No of obser
Smallest value =0

3143224

tions =n = 50

Largest value =5 | :
No. of Heads Tally Marks

(9]

W P o
TR RAUE

(\\\\i\&\\i\>U | =T
Q.7 Th amed by the students of Grade-lO in mathematlcs test were grouped
into the following frequency distribution. ' / 09312017

\IPYCRI 35-37 | 38—44 | 45-54 | 55-61 | 62-67 | 68—72
Frequency 2 12 16 13 9 3

Draw a histogram for the above distribution.
Solution:

Marks Class boundaries

34.5-37.5 3
38-44 P 37.5-44.5 7 1.7
45-54 16 -~ 445-545 i /ﬁc:vﬁf“16
55-61 B 545v61.5 -~ [GAO " 186
62-67 o FW(@J\U\A U, g 15
68-72 K{\\A\\ﬁ@ VM DOLeTS-T72.5 5 0.6

1393 F



O)Po
D 1
A I i > s it
G n x-axi1s: 2 boxes=5 units [
i Q(\p"‘/(\\ ‘\<\l \‘\/)J On y-axis: 2 boxes=0.5 units
2 \ \3\ oP
n ‘ﬂo
.
\g‘ _
S+
2
=
o e
]
30:5
._g, ;
A : 5
S 30.51395 | 445 (495 | 545 [ 5905 [64l5 | 69.5 |
' IClass Bou;ndafries .
Q.8 Make afrequency polygon on hlstogram for the following iroupe“@ 09312018 ,
' o j\ﬂé@f\msu
e e P
- : 14 5

e Height of
Width of lass (h) rectangle f/h -
5-8 _ : 8-5=3 5 0.67
812 2 i 12-8=4 172=
12-20 {28 16 | 20-12=8 38§-= 3.1 .
— | G 32
2025 . . 32 225 25-20=5 e L
2527 14 26 39,55~ 2 14 &
; : 200

| e Gone

27-32 5 o5 @c >
1Y £

Frequency on Histogram. “ S \@Eub) -

wehAnie it d ot sl

At il

[ ST



b polygomon Histogtee)> \| (C(O/\"
| V4 _HOn X-axis:Z boxes=>5 units
Qﬂ’\rﬂ\\/‘r\\)u‘\\\ On y-axis: 1 box = 1 unit
7\]r(\ r.\[ O\W\BA '
NN
> )
2l
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513 \
L2 5 \
=
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Fay X
* AR B R e TR D O ¢
1Class JBOuLndairies

Measures

Tendency)

The following measure o
will be disc
(i) Arithmetic’Mean (A.M. )

(i1) ‘Median

(iii) Mode

(iv) Weighted mean

Arithmetic Mean (A.M.)

It is defined as a value of variable which is
obtained by dividing the sum of all the
values (observations) by their number of
observations. Thus, the arithmetic mean of a

of Location ( Central

..Xy 18 denoted by x
(read as X-bar) and is calculated as:
x1+x2+x3+ Xy, Z

set of values xi, x3, x3.

X =

Where, the sign Z stands f@ %ﬂ
is the number of observatlT

(Direct metho d)

- Example 4: The marks of a

| dent in five
7, 90. Find
€ marks. 09312019

examinations 6

oﬂ/\

AM,. = X= Ix
n
X— 64+75+81+87+90
‘ 5
or: X *32-7—— 79.4
- Try yourself

'DataX—IO 30, 40, x, 67, 81
No. of observation=n=6

Mean = X = 50
We know that
x = 2X
n
50 = 10+30+40+x+67+81
; 6 |
50x 6 =228 +x
300— @@ﬁl
: (@)
=1l

{3995 =

Example 5: A government allocates finds -
of Rs.200,000 to five sectors of a school i.e.,




On average, each sector takes Rs.40,000 in
funding.

, AT
(i) School Library: Rs.35,000 09312020 EI S\
(1) Sports facilities: Rs.25,000 093120210) - p 2@ subtract wrong number 52 and
(iii) Parking area: Rs.40,000 09 “(0 er 25.
(iv) Room renovation: Rs. 0 93 ] 20"‘;?7‘05“;;25'
(v) Furniture: Rs 55,000 09312024 : Ey= 723_
Find the averag \“', allocation in each 1 :
- We know that
sector of a s =
Solution Nt
To find out the average of each sector, we "
will find the mean of the given data. Y - 723
- ¥X 15
e Y - 48.2
5. 35,000+ 25,000+ 40,000+ 45,000+ 55,000 | LThuscorectmeanis 123
' : 5 Method of finding Arithmetic Mean
T 200,000 for Grouped Data |
5 ‘ Let x1, x2, x3,...,x, be the midpoints of the
X = Rs. 40,000 class limits with corresponding frequencies

say f1, f, f3, f,. The arithmetic mean is
obtained by dividing sum of the products of
@gthcies.

Try yourself fand x by the gﬁ)f
Sstrweivie Bt el hiconi o W --------- +,%, L TS
52. Find the correct mean. mx< Lf o S SEEEE ¥ BE %
Solution: /
| No. of observation=n= 15 ““ Example 6: leen below are the marks out
Mia o0 of 100 obtained by 100 students in a
Sum:IX= ? examination. Find the average marks of the
Le BN students. 09312025
nX=2X ‘
Marks 30-35 | 35-40 | 40-45 | 45-50 | 50-55-| 55-60
No. of students 14 16 18 it 18 11
Solution: ‘ :
: ‘Marks | Midpoint (x) | Frequency (f) fx

30-35 32.5 14 455.0

35-40. 305 16 600.0

40-45 42.5 18 765.0

45-50 47.5 23 1092.5

50-55 52.5 18 945.0 |

55-60 57.5 1 1 1 6325 @@@

S (< A007
= _ Zfx_ 4490 %U\)\J L
SF 100 “

or X =44.9 marks “
Hence, the ng 15 44.9 of the students.




Short Formula for Computin
Arithmetic Mean

for grouped data is n small
values. If x M very large, it
becomes difficult to deal with the problems
s0 to minimize our time and calculations we
take deviations from an assumed or
provisional mean. Let A be considered as
assumed or provisional mean (may be any
value from the values of x or any number)
and D denotes the deviations of x from A
i.e., D =x —A. For x = D+A, the formula of
arithmetic becomes;

@)
The computation of arithmetjc imea %A@
direct method for ungrouped W
§

X=A+ é—q (for ungrouped data) ...(i)
n

X =A+ —Z—Z% (for ungrouped data) ...(ii)

Example 7: Find he arithmetic mean usin Cﬂ

short formula for the runs ma m ..

batsman. ‘ 2026
W@, e

Runs: 40, 45,
Solution
Taking deviations from A = 52 (assumed
mean)

x 40 (45 |50 | 52 |50 |60 |56 |70

D=v-A |12 | -71 210 [ -2]8 18

Now: =D =-23+30 =7

X =A+Z_D
n
30,1_(=52+%

= 52+0.875 = 52.88 or 53 runs.

Tr

)c

lution:
We know that
X=120
n=25 A=85
D=7
We know that

A 2D

n
2D

@mhen 1

value of XD?

X=
120 =85+

>D
12085 ==—
25

35= 2D

25

35x 25= .na @@m
@x}\ﬁ)pl%usr ]jéviations from 12.5 of ten
" different values are 6, —2,3.5, 9, 8.7, -5.5,
14, 113, —6.8, —4.2, find the arithmetic
mean. ] . 09312027
‘Solution: :
Deviations from 12.5 are:
6,-2,3.5,9,8.7,-5.5,14,11.3,-6.8, -4.2
Now, ZD = 34, Also, A=12.5, ‘
using the formula we have. -

n
By
10
or X=125+3.4=159

o

C n

Example 9: The height (in inches) of 2 u e following frequency
distribution. Find the mean he'@l\t\of t ' > : 09312028
&\ ) 3 '
\ Height (x) (in jnches)\\3P 52 [ 53 [ 54 [ 55356 [ 57 [ 58 [59 [ 60
Fre MET PSR (24155145138 11616 |1
NI
{357}




Solution:
Let assumed mean = A = 55

51 2 i =&
52 5 3 ~15
53 8 19 =16
c54 24 : -1 =94
Ae-55 o 0 0
56 45 1 45
37 C 2 76
- 58 16 3 48
29 6, 4 24

el

g0 Y §io 4 St 8
Total 2f=200 ZfD = 135
Now, using the formula (11), we get
o s
B3
X =55+ 132
200

or X=55+0.675

"+ X =55.68 inches approx.

~ Hence, the mean height of the students is

55.68 inches.

-------- - e -

--------------------------------------

7 Example 10: Ten students each from Grade-V section A and B of a well reputed school wére
taken randomly. Their wei hts were measured in ke and recorded as given
. Tos weg e and reordc s givn bl

SN )
Weights (kg) Section A [30 [ 28 | 32 .29.5 L3S\ AR 40 [375
Weights (kg) Section B | 35 [ 315 |34 5. \B36\ \32\8 1\38729.5 [ 36 [ 36.5 | 34
A = [==4

(i) Compute the mean wei ] ' X&d%j 09312029
(i) Conclude which sectioﬂ verage, ; 09312030
Solution: o : = :
(i) We ﬁ'ﬂ@m mean for both the 3.‘;05 '33645
sections by direct method. ) -
As number of observationsn = 10 : ZX(A) =330 2X(B) = 342.8

i X
and X = % oo
n . LS
— 330 o
Xay= -1'6-= 33kg
: o X
and Xp)= % )

o

(i1) We have seen from the results that
X(s)is greater than Kiii: Therefore, we

conclude that section B is better on the

average.

Median

- Median is the middle most value in an

arranged (ascending or descending order)
data set. Median is the value which divides
the data into two equal parts i.e., 50% data
is before the median and SWata after it.

obtdined as: :

when n is
odd number

S

— 398 =




Median(f() #(n; !

) observation

" 'When n is even number © “ m
Medlan( X) @mw:mon i )observatlon]

Example 11: The following are the scores

made by a batsman. Find the median of the
data. 8, 12, 18,1316, 5,20 09312031

Solution:

VYriting the scores in an ascending order, we
have 5, 8,12, 13, 16, 18, 20

Since, number of observatlons is odd

Le. n=7

th
n+1 ;
)- observation

Mediag (X)= (

I §
= 5 observation

= 4" observation = 1

= Hence, 1 an of the given data.
Example 12: Following are the marks out
of 100 obtained by 10 students in English'
23,15,35,48,41,5, 8, 9,11, 51. Find the
median of the data. 09312032

Solution

Arranging the data in an ascendiﬁg order.
3, 9.9 1115 2338 4] 4R 51

Since, number of observation is even, i.e.,
n=10 5

Median (5() .

Uk e th
(E) observation+(n—+—2-] observation I
2 ; 2

Example 13: The heights o

following tan

2

s

e

ok

.. Median =~ [5 observat10n+6th observatlon]

or Medlan =— [15+23] = §2§—19

: Hence, 19 is the median of the data.

Median for Grouped Data
The median for grouped data is obtained by

 the following formula:
Median (X)= ¢+2 (E-c
. 2

Where, ¢ = Lower class boundary of median

class
f =F @ @j class,
&@@’r uency 1.e.. >,

¢ = Cummulative frequency preceding

the median class

= The ‘size of class edian class,

Remember the following pomts
(i) The group of classes must be in a

continuous form ie., we need class

boundaries.

(ii) Make the column of cumulative
 frequencies (e.f) from the column of .
frequencies.

: th
(11i) Locate median class i.e., [5) see

‘value in c.f. column wherever it lies.
(iv) Underline median class, then take the
values of f and h of

thus W‘ @

ured to the nearest (inches) are given in the
09312033

edian class




Ao
- Heights : K z O)UL Y
(in 625- | 63.5- | 645 | 655 5 m 5695 69.5- | 70.5-
635 | 645 | 655 |c6s. 6 : 705 | 715
No.of K \i@ﬁ (\\}@) i) 3 12 i
No. of - 4 6
students |- Al (\\\ \X '
= N o= :

Solution: W
In the above data, class boundaries have akeady been given.

| 62.5-63.5 4 4
| 63.5-64.5 t5 6+4 =10
64.5-65.5 10 10+10=20
65.5-66.5 20 20+20 =40 —c
7 —>66.5-67.5 | f>30f | 30+40=70—> Median group
67.5-68.5 13 13+70 =83 ' :
68.5-69.5 12 12483 =95
69.5-70.5 3 34095 =98
70.5-71.5 2 ) .2+98 =100
Total | n=2f=100 @©\f@
Here, n = 100 - %5}@@*@(50—40) (Putting the values)
So, 2= i 50 @ :
: 2 2
50" item lies oundaries = 66. 5+5 ‘
(66.5-67.5.) v | .
Put / =66.5, =1,f=30,c=40 = 66.5+0.33

h(n ~ Median = 66.83 inches -
3 Medlan £+ — (_-_c;)
a2

Example 14: Following are the weights (m kg) of 50 men. Find the median wexght 09312034
Weights (kg) 110-114 115-119 120-124 125-129 130-134
No. of men (f) ! 12 23 6 e e
Solution: :

 As class boundaries are not given so, first of all we make class boundaries by the usual
- procedure.

1 110-114 5

oS 1145 m
115-119 12 tlas-9s N @\ ©
120-124 235f 1195-12445 T\ O\ zmwu Median group |
125-120 16 . _ ~\WIR29N\ L 7146
130-134 4 r\\\K(\Q 129.5-134.5 i AgiGn
Total . R(N|Z¥50 — = an




Here n = 50 so, —g=-5—(—)~= 25, 25" item lies in(

¢=1195,h=5, f=2

3. ¢v17
h nO m
Median= /+ — | ——

o}

4—-0-__..

=195+

Mode
In a data the values (observation) which
appears or occurs most often is called mode
of the data. It is the most common value.
Mode is denoted by X

Mode for Ungrouped Data

Example 15: The marks in mathematics of
Jamal in eight monthly tests were 75, 76,
R0, 80, 82, 82, 82, 85. Find the mode of the
marks. ' '

09312035
Solution

the number n{M e§tions they have solved
out of 20 questions last week. Records were
13, 14, 15,11, 16, 10,19, 20, 18, 17. Find
he mode of the data. 09312036
Solution: . : ;

It is obvious that the given data contains no
mode. It is ill-defined. Sometimes data
contains several modes. If the data is: 10,
15, 15,15, 2020, 20, °25: 32 then data.
contains two modes i.e., 15 and 20.

Example 17: A survey was conducted from
the 15 students of a school and asked the
students about their favourite colour.

The responses are: purple, yellow, purple, -
vellow, yellow, red, blue, green, yellow,
vellow, red, blue, yellow, purple, green.
Find mode of the data. ‘ 093

As 82 is repeated more th %@
number so, clearly mode is 82
Example 16: Te Ki : plasked about

_ -
e

19.5+ % (25-17) (Putting he values)

119.5+1.74 = 121.14 kg

So, the colour “yellow” is the mode of the
given data.

Remember!
A data can has more than one mode.
A data may or may not have a mode.

Mode for Grouped Data
Mode can be calculated by the following
formula: -

@“‘

\\"¢" = Lower class boundary of the model
class

f = Frequency of the modal class.

fi = Frequency preceding the modal class.

f, = Frequency following the modal class -
and :

= Size of the modal class.

h =

Remember
A data can has move than one
mode. A data may or may not
have a mode.

Note :

Mode cannot be easily calculated
from the data presented in a|
frequency distribution. As it has no
individual values, so_we do not
know _whic ears most

assume he class
: e highest frequency as a
modal class. - ‘ ‘

oy

37 O
Solution: OWQ

Mode is the most frequenc
Mode = yellow o , | :
Example 18 g-are the height in (inches) of 40 students in Grade-8.

09312038

3ﬁ1r




~ which

observations are given equal importance/
weight but there are certain situations in
the different observations get

different weights. In this situation, weighted

mean denoted by Xuis preferred. The

weighted mean of Xpals, X o Xa with

corresponding weights W, W2, W3, ... W,

is calculated as: ‘

_WX + WX, + WX, +.+ WX
Wi+ W, +W, FW

Xw

n

i gwm _ZWX

Zl:Wi' ZW

Exampll_e 19: The followin
the marks of a stude

el

subj ects

Heights (inches) [ 48-50 50-52\| 52§47
| No. of students (f) | 5 s
S RV AR R -
T
s
Wub@—%i
| &52—54 10—->fQ, here h =2
54-56 I
5658 6
58—60 L 2 :
Total Xf=40 i
Solution: _ :
In the above data, class boundaries have and weights assigned to these subjects are
already been given, Using the formula for also given: 09312039
grouped data we find mode as: Mo ) 74 73 74 50
o Mode = ¢+- -(f"‘—fl)x_h Weights (w) 4 3 ) 6
' ‘ (fni—ﬁ)+(fm—f2) WX 1296 | 23 @70 540
Put £=52,h=2,£,=10,,=7, =9 Bl i e @%{Q@“” |
: -10——7)x2 =\ Ywx
or Mode =52++( - m Tl
(10_7%+ 10-9 mﬂm : hted mean (Xw) S W
of D Niciie =y 0Nl S 4(74)+3(78)+5(74)+6(90)
: : +4+3+5+6 -
or  Mode < : .3 (inches) _ 296+234+370+540 1440
- Weighted / = 18 e
Arithmetic Mean is used when all the : X, =80 AL

Example 20: A medicine company started
marketing of a sample of medicine in seven
different areas of a city. The company
distributed the packets of medicine in each
area of the city and the weight of each area

based on the demand of the medicine. Find
the mean and weighted mean of the given
data. 09312040
_Area | Number of package | Weights (
A i e s G dsmi
B 25 a0\ 4
C B\ (YT 3
B Al WY AP0 4
( EUNNY 75 2
X > 10 1
G 8 2




Solution:

Mot Total number of package

Total number of area
s 15+25+18+23+15+1§%

e 16.££z 16 packets

7
So, the average number of packets of the
medicine distributed by the company per.
areais 16.

Weighted mean =

[

%

[ Number of packetsx weight]

2. Weights :
_ 15(5)+25(4)+18(3)+23(4)+15(2) +10(1)+8(2)

5+4+3+4+2+142

e
ation_involving mean,

. elghted mean, Median and mode

Sales and Marketing
Example 21: A toy factory sold toys in a
month. Consider the following data: 09312041

Class 10-20 | 20-30 | 30—40 | 40-50 | 5060
limits
f ; 15 28 45 29 20

(i) Calculate mean, median and mode of the
number of toys sold by the factory.
(i) Also tell the modal class of the
- distribution.

10-20 15 8225 1 1D
[2030 28 25700 | 2&F5=43 ]2\ A@@@
30-40 45 35.h 1573, | 45493+ 88| \Modal class ,
40-50 29\ |45 305\ 29-188=117| Median class
s-60 130\ \\ |} §8, 20+17=137
o N 2137 4905 ' .
N B AR _ . :
Meit - ()_()= 2fx_ 4905 350436 Thus, rr}edian of the sold toys by the
S$E ey factory is 47.07.-
Average sale of the toys is 36. For mode:
For median: Here n = 137, so, P ¢=30,h =10, fn =45, =28, f,=23
7 Mode (X)= 0+ (fu= 1)
68.5; 68.5 lies in 30-40, : ’('fm—f1)+(fm—f2)
r =30,h="10, f=45, 137, c =48 .
By i e, 10
Median (%)= £+ 2 (5_0) | (45-28)+(45-29)
=30+ 10
_30_F%%(?§Z_43) il e

= 30+ _(68.5—43)

= 30+ _(25 5)

= 30+ 5. 7
.\erdian=_ 3

| Pt

S Mo
: 33

hus, rnode of the sold toys by the
factory is 35.




(iii) The modal class of sold toys by
the factory 1s (30—-40).

Q
Q.1  Find the arith ﬁ%
of the follovw o
(i) 4,6, 10,1215, 20, 25, 28, 30 09312042
Solution:
x=4,6,10,12,15,20. 25 28 30
No. of observations =n=9
We know that -
2

n

4+6+10+12+15+20+25+28+30
| 9

|

>l

3

9
X =16.67 S
(i) 12, 18, 19, 0, 19, -18, —12
Solution: .
X=12,18,19,0,-19,-18,-12
No. of observations =n = 7O

O
We know that &%@%ﬁ

el

09312043

£ 12+18+19;\Q&¢I{Q{M

: NV

_ 49-49

7
ot
Sy
X =0 .
(iii) 6.5, 11, 12.3, 9, 8.1, 16, 18, 20.5, 25
: 09312044

Solution:

X=6.5,11,12.3,9, 8.1, 16, 18, 20.5, 25
No. of observations =n=9 ;
We know that .

< I
n

o 6.5+11+12.3+9+8.}‘+16+1_8+20.5+2f5\

|

(iv) 8, 10, 12, 14, 16, 20, 22 .
Solution: =~ = .
X=810.12 1416202
No. of observations=n=7
We know that :
L

n
8+10+12+14+16+20+22

7

09312045

I

el

102
7 ; |
X457
Q.2  Following are the heights in

(inches) of 12 students. Find\the median
height.

ﬁ@j@%ﬁﬂ@i@ﬁ, 57,52,

ged data: ;
X =51,.52, 53, 54. 55, 56,'51..58, 60. 61,
62, 63
No. of observations =
We know that

Median( i)
1

1[2
2

5 —th observation + .
1

el

51, 63

n=12 (Even)

]
)

th observation

[6" observation + 7" observation]

[56+57]

X =

~

X

II

— N = N

o~

—[113
2[ 1
X =565 inches

Thus median igl is@j@g& ‘.
g earnings (in Rs.)
e

), 72, 125, 115, 95, 81, 90, 95, 90.
Calculate
() Arithmetic Mean

09312047

09312046



Solution: | MArgs-<p | et | JOMIHS :
Arithmetic Mean: - j\ ained\\ A ) e
X =88, 70,72, 125, 115, 9 %&Q O i T Do 17 153
No. of observations =n = %ﬁ T 12024 18 22 396
We know that % 25-29 35 27 945
X= & 30-34 17 32 544
n 35-39 S 37 185
X= - If=84 Zix =2223
88+70+72+125+115+95+81+90+95+90 ‘
10 We know that
921 — Xfx 2223
= W_R 521 St 84 =26.46
(ii) Median 09312048 Arithmetic Mean by short formula
Arranged data : Let assumed mean = A =27

X =170, 72, 81, 88, 90, 90, 95, 95, 115, 125
No. of observations = n = (Even)

Median= X = %{Bth obs.+“T+'2th obs}

)’Z_—__;_ [loth obs. 10+2th obs

X =.;_ [ 5th obs. + &th obs. @m“%“

)~<=1[90W |
2

%=L 180)
=

X=Rs.90

(i) Mode

The most repeated values are 90 and 95 so,
mode = 90 and 95.

Q.4 The marks obtained by the
students in the subject of English are
given below.

Marks |

151 20- 25~ 30~ 35
obtained 19 24 29 34 39
Frequency 9 18 35

Find
(i) Arithmetic mean of
direct and short form

A

.15_N19' T RS , =10 1190
20-24 |82 RAC\P22-27=—5 | —90
PROANINBE 137 e oy oy =} 0
S8 HIF L 30 ) 90 = 85
35-30:'1 % 37 310710 | 50
2f=84 YD = —45
We know that
S >fD
3t
Reoge =
84
X =27- (0.54)
X=2646 _
(ii) (Median of their marks) 09312050
Solutmn = j' : e
Marks ‘;.‘“(f)' ‘j’f-‘Baundanesff 2% g
(5191 .9 0| 14,5{1@(\' 9
2024~ [ 182\ [ (19520475 | 9+18=27
T232d\ |\ B5] 24.5-29.5 | 27+35=62
\\30=34 | T17 | 29.5-34.5 | 62+17=79
35-39 5 34.5-39.5 | 79+5=84
Tf=84 ‘

Solution:

asﬁr




Median class = class having (%)th value.

{dHoRY

Q.6

(a) Ten boys work on a petrol

pump station. They get weekly wages as
09312052

follows:
Wages (in Rs.) 4250, 4350, 4400
4350, 4410,4500, 4300, 4@

the arithmetic mean by

median hndWo Dos:

Ty

®)
= class ha&' - % 0
_ =cl alue.
Since, 42M Class (24.5-29.5) _
e : = 3461.2:2.14.
%5 h (n ; i
X=Il+=|—--C
(3¢
Put /=245, h=5,f=35n=84,c=27
Q.5 Given below is a frequency distributiop. 09312051
' Class Interval | 5-9 | 10-14 | 15-19 | 20-24 25-29
Frequency 1 8 18 11 2
Find the mode of the frequency distribution. Solution:
'Solution : Arranged data
a S Cla X = 4250, 4250, 4300, 4350 4350, 4390,
e foih o 4400, 4500, 4500 -
intervals et e Boandanes N ofob
5_9 o 4.5-9.5 < ]gn short formula
10-14 S j95-145 O} - dmean=A=4350
[5-19 18— 12519 57\ 1 X Sy
. ,
20-24 116 A\ s A 4250 | 4250-4350 =—100
25-29 A SJUL5=295 | 4250 | 4250-4350=—100
Modal cla lass havmg maximum 4300 | 4300-4350 = —50
- frequency so, modal class = (14.5-18.5) 4350 | 4350-4350=0
We know that 4350 | 4350-4350=0
Mode(X) =/+ (f = f‘) b 4390 | 4390-4350 = 40
kel =) 4400 | 4400-4350 = 90
4410 | 4410-4350 = 60
~ ; 18—-8)x5
Mode X - 145+ —(18=8)x 4500 | 45004350 = 150
> 5(1.3-8)*%(18—11) 4500 | 4500-4350 = 150
X =145+ ‘ ' 2 =200
10+7
S 50 We know
X =145+ —=14.5+2.94 = 17.44 ZD :
17 X= A + &=

X % @@S@
(b) Med?an |

Solution:
Arranged data

09312053




= 4250,4250, 4300, 4350, 4350, 4390,
4400, 4410, 4500, 4500.

No. of observation that =n = 10 (Even)
We know that

X = % H 120 aIue

= H )thvalue+
<

[5™ value + 6" value]

>

th value

X

I

ool

[4350 + 4390]

{

1
2
I
2
1
2
l

X

Il

[8,740]

X 4,37 0

(C) Mode:

Since, most repeated value of data are 4250,
4350 and 4500, so

Mode = 4250, 4350 and 4500.

Q.7 The arithmetic mean
numbers is 80. Find their s V

Solution: \ \
No. of obs. N
Arithmetic mww

sm=Yx=7?
We know that

3,600 = Xx-
= Zx= 3,600
Q.8  Five numbers are 1,4,0,7,9. Find
their mean, median and mode. 09312055
Solution
Data=x=1,4,0,9,7
(a) Mean: x—l 4,0,7,9

n=>5
= Zx 1+4+0+7+9 2 K
1)MedlanA %S; ;

rranged “
No. of obs.

ﬂ@

& (c) Mode
The most repeat value is 160 so
Mode = 160 (i)

@? observatlon

= ——th observation

= g—th observation

= 3" observation
Since, 3™ observatlon in data set is 4
Median (X ) =4
(¢) Mode
Data have no mode
Q.9 A set of data contains the values as
148, 145, 160. 157, 156, 160.

Show that Mode > Median > Mean.
09312056

Solution:

Data: X =148, 145, 160, 157, 156, 160
No. of observatlons =n=6

~ (a) Mean

Y]@ o™
m 160+157+156+160

926
e
X =154.33 e

(b) Median

Arranged data
X =145, 148, 156, 157, 160, 160
No. of obs. =n=6 (Even)

X = l[ th obs+ 2th _obs.]
249

X=

X = 1[6th obs +6—2—th ObS:l
2 .

N |

ot [3’rd obs. + 4™ obs.]

- @m

hJ

(11)

|




From (i), (ii) and (iii) 160 > 156.5>]
Mode > Median > Mode
Q.10 The monthly attendance

students for their lunc
recorded as: 21, 15, 16, % % S
ode of the
the mean if

13, 11. Find the
attendanw&w
D=A-20.

Solution:
Data: x =21, 15, 16, 18, 14, 17, 1512 1311

543 i.e_.

09312057

- No. of observations = n=10
D=x-20
Mean by short cut formula: D= x—A
| =A=20
X D =x-20
11 11-20=-9
12 12-20 = -8
13 13-20=-7 O
14 14-20=-6 Q
15 15-20=-50 :
15 15-20 = -5\ \\ |}
16 |  J&pdiNo"
17 [NNIM0=3
18 18-20=-2
21 21-20=1
2D =-48
We know that
X=A+XID
n
X =20+ (ig)
‘ 10
X=20-48=152
X=152
(b): Median:
Arranged data:

X= 11,12,13,14,15,15,16,17,18 21
Number of observations = X =10 (even

Median(®) =1 [2th value

1k 4
#W #==th value]

LIRS

AU

e

Ppt il
P t@@mth value] -
NI ,

=§(15 2 15)

15

Thus median-is 15.

(C) Mode:

Since, most frequent value is 15,

So, mode = 15,
Q.11 On a prize distribution day, 50
‘students brought pocket money as under:

Rupees | 5-10 | 10-15 15-20 | 20-25 | 25-30
Frequency | 12 9 18 3 4
(U]

() Find the median and mode of the

above data. 09312058
e@@ﬁn@ ;
), \O R

f the data

sing coding method.
09312059

() Median and mode

(a) Median
‘Rupess | @8 T ©F
5-10 PRIl
10-15 9 | 1249=21=C
U320 TR ol e
20-25 7 | 39+7=46 -
25-30 4 | 46+4=50
Zf=50

Since, the class containing ~52—0-th value

25" value is a median class.

Median class = (15-20)

We know that

= 5 5
X=15+=(25-21) =15+ (24
15 @2h) P

P o, U

| semaa

—(368)



We know that 44 ov&
35—15+% a‘ @@Ksl;xh s
16 14 Qﬁm (f~6)+(£, )
(b) Mode K@ Op ey (18-9)xs
5-10 S Ll
X=15+
10—W JUf1—+9 » 9+11 ..
: s 45
15-20 = e ot
15 fu>18 | Modal clasq R-15+ =
20-25 f,—>7 X=ieroac,
a0 : X=17.25
Since, group having maximum frequency is
a modal group. So modal class = (15-20)

(ii) Arithmetic Mean by using coding
Let assumed mean = A = 17 5

Codmg variable = U = E, Here, D=x-A, h

= size of class interval.

| AT
Rupees 63) Mldpomts @ %\E\ﬁg / /\Xo U fU
- 5.10 12 i M%\B DIIRS 10 _ -2 24
e D 5 5
10-15 WWOU 125-175 -5 _ -1 -9
N 5 5
15-20 18 17.5 Kia=175 0 0 0
; 5 5
20-25 7 225 R5-105 5 il 7
_ 5 5
25-30 4 2880 | S-115 10 2 8
¢ ‘ 5 - :
Zf=50 ' -18
We know that §=17.5+(iq)
= DN . '\ 50
X=A+ Zfo h e
B X=175+(-1.8)
>_(—175+( 18}5 X173 1§ @@m
¢ et N[Ot
atil O
Q.12 The arithmetic mean of the ag 6) o\fs Hn=20
20 boys is 13 years, 4 monphs ¢ & AYS ean of ages = X = =13y, 4 months, 5 days
Find the sum of heir age E Sum of ages = ¥x = ?
boys is of age We know that
the average aining boys 09312060 :
Solution ‘ :
—(@00)=




S : lmonth. =30Days m@ “D=x-A
X= 2 lyear = 12Mohths (( @ ‘ D:X‘MO
Ceee ek “ = A =140
S ‘ = 140+50
= R = Zx o X L 190
= Zx =2 D) VN o ¥, | saas
=260y +80M +3M+10D () fU== z »ZU=-150 and n = 15
=260y +83M+ 10D C : 09312062
=260y +6y+ 1M + 10D S“‘“f""l‘30
=266y + 1 1M + 10D U= Sl {8fand s
Thus the sum of ages of 20-boys is 266y, We kno6w that
11m, 10 days. A
If age of boys is 15 year, then et
Sum of ages of - ' o
19 boys = £Z = 266y + 11M+ IOD—ISy 5= %130
EZ=251y+11M + 10D - 6
2Z = (251x365)D+ (11x30) D+1 0D By comparing we get
‘ =(91 615D+33OD+10D) A=130,h=6 @
%Z=91,955D it We also i@
- Average of ages of 19 boys - i '
7 = }:Z 91, 955 O n
19 m tting the values
S
Z 365 year =365 Days) X= 130-60 = X = 70
7 - lii) If D = x — 25, 5D = 300 and = 20
Z =13y +0.26y (i) x D f kLo
£ =13y +(026yx12)M Solution: |
Z =13y +3.12M i D =x - 25, 5/D = 300 and £ = 20
Z =13y + 3M+0.12M . Since, D=x-A,
Z =13y + 3M+ (0.12x30)D° - Given that, D =x-25
Z =13y + 3M+3.6D = A=25
7 . We know that
Z =13y + 3M+4D (3.624) - ZfD
Thus average of ages of 19 boys is 13 years, & Zf
3 months, 4D approximately. . 3 0 0
Q.13 Calculate the arithmetic mean X =25+ =2 m
from the following information: 09312061 +
@ IfD= X -140,2ZD = 500 and n=10 X =25 15 @ @©
Solution: ‘ﬁ@ "
D =X - 140, 5D = 500 and n = k‘ 3/U = 60 and 37=1
We know that %ﬁx@ Solution: 09312064
D i
A+Z WW U=2 5120,2ﬂ1=60and2f=100

370 ;

— TR e

7 Nl




A

Given that U = e 120

By comparing we
A =120 an :
We also know that

o S
X=A+ h
S

=120+ ﬂx 5
100

120+ 200

100
X=120+3
X o1
Q.14 The three children Haris, Maham
and Minal made the following scores in a
game conducted by a group of teachers in
the school. 09312065

ol

>

It

@@W

3@@@ G,

f//\éuésmnmm as D = X -20. Calculate the

Sanor

Y=— =586
3

Y =586 (ii)
Average of Minal scores

- Z=80,77, 66,42, 48

n=35
zx

NI

. ;
_ 80+77+66+42+48
5

e (i)

From (i) (ii) and (jii) we observe that
Average score of Haris i 1s est so Haris

will get awar @
fo is frequency

Nl

e
5

= derived by making a
Haris | 50 | 55 [ 78, \ (&s/ 9()
SCores 0\ arithmetic mean. 09312066
Maham | 75 WW@\) 53 Solutioi
scores. Q\[N D=X- A (known)
Minal | 80 77 66 42 48 D=X-20 (Given)
scores S e e ™
It is decided that the candidate who gets the Rt 1 —6
highest average score will be awarded —4 3 -12
rupees 1000. Who will get the awarded T 6 -12
amount? 0 20 0
Solution: 2 26 52
No. of games: n=5 4 12 48
Average of Haris scores: 6 2 12
x= 350, 55, 70, 85, 90 Sf=70 D=8
n=35 : : We know that :
Yo =X _ 50+55+70+85+90
: n 3 @ @©m
x=22_17 { t z
N “@ % 70
X=170
Average of Mah ’ “ X=20+1.17
y =175, 60, 6 X=21.17

(3n)
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Q.16 Being partners Hafsa and Fatima Solution: w%} @@m
took part in a quiz programme. They ;\ C
made the following number of point Q O,&}\) }U ost | e
51, 58, 61,74, 48, 46 and 5@ e Quantity {’e?.kg_« e
average number of poin - Hem (“1 kg)W (mRs) T
Solution: o
X= 45,51, 58, 61, 74, 48, 46, 50 Flour I 48 576
- No. of obs.=n=8 Ghee 4 190 760
Given that D = X-58 | Sugar B 49 147
We know that D = X-A Mutton | 2 650 1300
AT IW=3l IWX=3,743
X pEsx ~
45 4558 =_13 We know that w¢ighted mean
51 51-58 =-7 S Ywr 1y
= Xw= = —=——=120.74
5? 58-58 =0 w 31
: _61 2 g‘tzg i :11‘6 Thus cost of food item per kg is Rs.120.74
48 4858 =_10 Q 18 For t m » find he
50 50-58 =8 a
o 1177 QS wj , Quantlty Cost of item
2l “m Item W (in thousands)
We know that “ Washmg : 5 %
Machine
Heater 3 3
X= : Stove 2 13
‘ 8 ‘ Dispenser 6 18
X =58+385 Solution:
X=154.125~54.13 Wﬂghfed il .
Q.17 A person purchased the following " It ok S
fooditems: wres | | Mtem
e K in Rs.) machine
Ribe BT ooy Heater 3 R
Stove 2 Az 26
FI 12 48
Gl?:; 7 190 Dispenser AcH 20)M8Y 108
' Do aCh NI TWX=324
Sugar 3 LSS P % 3! : |
Mutton 2 Ay 650\ KkWhat
e ‘ = wX
What is the weighted mea OW& Xw= T
items per kg? M o |

GB;¥



= 324

"y

X5%2025 (in thousands)

Q19 A company is

year marketi five years
yearly budget llllon) are: 5, 7, 8, 6,
7. Find the average budget for the next
year. 09312070
Solution:

x=35,7,8, 6,7 (in millions)

No. of observationsn =5

We know that
X= 2%
n
X= 5+7+§+6+7: 3—5?1=6.6

X = 6.6 (in millions)
Thus the average budgets is 6.6 millions for
next year.

weighted mean if weights i R

respectively are allotte S.
Xy~ 769 | 5

Q.20 Ahmad obtained the follow d
marks in a certain examination. Fi %@

O
@ 09312071
m”W |
rdu’Eng. [ Sci. | Math | Isl. | Comp.
65 | 80 90 | 85 92
Subjects 'M(?:iks Welghts Wx
Urdu i R 390
| English 65 e 260
Science 80 2 160
Math 90 3 70
Islamyat 85 2 170
Computer (i I 288
IW = 20 |TWX=1538
We know that
i W X

Q.1 Choose the correct option.

i. Which data takes only some specific
values? 09312072
(a) Continuous data(b) D1screte data

(c) Grouped data  (d) Ungrouped data
1. The number of times a value occurs in a

data is called: ; 09312073
(a) Frequency (b) Relative frequency

(c) Class limit  (d) Class mark

ii. Midpoint is also known as:

09312074
(a) Mean (b) Median

(c) Class limit ~ (d) Clags aim%
Frequency polygon
constructeW 09312075

(a) Histogr b) Bar graph

1v.

Review Exercise

-12

(c) Class boundaries
(d) Class limit

v. The difference between the greatest
- value and the smallest value is called:

: : | 09312076
(a) Class limits  (b) Midpoint
(c) Relative frequency

(d) Range
Vi. Measure of’ wk @m used to -
of a data set.
09312077
ass boundanes

(b) Cumulative frequency
(c) Middle or centre value
(d) Frequency

=
313

4 &




Viil.

vil. If the mean of 5, 7, 8, 9 and X is 7.5,
what will be the value of x? %@
(a) 10 (@) X\A&
(c) 8.5
Fin tﬁe given data: 2,5, 8,
9.0, anle 09312079
(@5 (b) 7
()0 (d) No mode

NdHoRY

ues (observatlons) which
IS or occurs most often is called:

(a) Mean (b) Mode 09312080
(c) Median - (d) Welghted mean

X. Find the median of the given data: 110,
125, 122, 130, 124, 127 and 120: 09312081
(a) 124 (b) 120
(c) 125 (d) 127

Answers Key

i

Viil |

distribution is also called:
(a) Grouped data

1. A data in the form of frequex&syd

(c) Raw data
2. The siz
09312083
(a) 4 (b)5
(c)8 (d) 10

3. The midpoint or class mark of the group
(6 — 10), is:

09312084
(a4 (b)6
(c)8 (d) 10
4. A cumulative frequency means ----- of
frequencies. 09312085
(a) sum (b) difference
(c) product (d) quotient

S. A histogram is a graph of ----rectangles:

(a) adjacent (b) non-adjacent O
(c) Parallel (d) equal hei XX {
6. A frequency polygon :
: | : 09312087
(a) clo b) open figure

rved

frequencies
09312088

(b) class limits

(c) class boundaries (d) size of classes

Arithmetic Mean

8. The sum of all values divided by
number of values is called: ;
: 09312089
(a) Mean (b) Median
(c) Mode (d) Range
9. Direct formula to find mean from
ungrouped data. 09312090
SV e
(a) T b)) X
3
i D — D
(c) X=A+~—Z (d) X=A+Zf
n Z -

mean from
09312091

10. Dlrect formula to fi




11. Short formula to find mean from i 'é\'g’ @@P Range

ungrouped data is: from the data 1,4,0,7 and 9 is:
()0 (b) 4

| 0920
09312097
(a) K== (b)
(c)5 (d)7
y@@ e . |
() X= (d) X= A+ZfD 17. The observation that occurs most often

/'\

is called: 09312098
12. Short formula to find mean from (a) median (b) mode
grouped data is: 09312093 (c) mean  (d) range :
Z e W z rx 18. The class having maximum frequency is
(a) X= (b) X= Z called: iz i, class. 09312099
£ B
(a) Modal (b) Median
(c)Lower (d) Upper

- D — D
(c) X:A-f‘Z (d) X:A'i'zf ‘ g
n _ X Weighted mean

13. A deviation is a difference of any 19. ' When all observations are not of equal
value of the variable from a: 09312094 1mp ortance then we ﬁnm sk

tant iabl
(a) constan (b) variable @ @) Median

; d |
(c) sum (d) zero (d) weighted mean
: Medl.m Q O :

14 The mlddlemost observ. i R ks

data set is call 931209

o niz;chs called: ) 312095 (a) e (b) = TWX

(c) mean (d) range :
15. The arrangement of data is necessary to ' (c) X d) = ZWX

find the value of: 09312096 nee Z W

(a) Mean (b) Median

: Answer Key
l1lal2|b|3|c|4]a][5]al6]al7 a8 al9]all0o|b

Ml je|12]|d|13|a|14|a|15|b|16|b|17|b|18]a|19[d]|20[d
Q.2 Define the following: 147, 135, 153, 140, 135, 161, 145, 135, 142,
(i) Frequency distribution  ¢9312102 150, 156, 145, 128, make a frequency
(i) Histogram (unequal class limits) table taking size of class limits as 10. Also
. e draw histogram and frequency polygon
(iii) Mean 09312104 -
(iv) Median . s Tk of the given dah @ 09312106
Q.3  Following are the weights of 40 () | 3
students recorded to the nearest (Ib Q \ No. of observations =n =40
138, 164, 150, 132, 144, 12 ) Smallest value = 119
158,140, 147, 136 » 168, 126, ~ Largest value = 176
1385 1769 16 ’ 45 1655 1469 1739 142, Size of class limits = 10

: P |

{315)



Frequency table takmg size of class limi )s\as 1/97 F\m

Mawuwr

.| Class L | :
timits | Ty macls | £ 1y @G | G
119-128 | HIL\\\/ wgi\xgms* SRR TR
129-1383 1 128.5-138.5 133.5
MRS
SOUONOM | B3 [ 1385-1485 1435
Witis-1ss Wi | ° | 1485-1585 1535
159-168 ‘W 3 1 158.5-168.5 163.5
169-178 I 2 | 168.5-178.5 173.5 _
(b) Histogram of weight 40 students (c) Frequency Polygon of weight of 40
students
RN Y e
— 0 Al R e Seale ] SR
' || On x-axis: 2 boxes=10 units | | A Scale =
Onyam 1 box =2 wnits | | On x-axis: 2 boxes=10 units| | - |
S s On y-axis: 1 box = 2 units
= | B 8 NG
T Z0h O
g Ef’m’\, IIERABSN
] A | AN
o - ey = N
| \} )
o N V==
B ' 123.5 [133.5] 143.5[158.5| 163.5| 17B.5
idpoint

From the table

Q4 given below. Draw a frequency polygon on histogram fo’f the given
frequency distribution. : 09312107
Weight (kg) 50-56 57-59 60-64 | 65-72 | 73-75 76-80
| Frequency (f) 25 32 40 30 15 8
Solution:
25| 7 49.5-56.5
57-59 32 3 32 + 3 = 10.7 56.5-59.5
60—-64 40 5 40+5=8 59.5=64.5
65-72 |30 8 30-:8=38 _ &)\ (CHABLYTS
73-75 |15 3 o BBR3=3 O W [(EI° 725755
76-80 8 ‘ 5 T\ ,7 q\éﬁ Lo\ VY [ 75.5-80.5
(375)=




L LR
i B o e 3l e
‘ N\ =0 Ch 5 units
h D r/(:f : \é\\\ \_\j» Onyax15 1 box = 2 units
19U ) B
Ag M AWWY
\j VIS
e
= [IU
) :
278
b / :
B / &
4 _
0 S
- |49(5 1545 595 645 |69.5|745 | 84.5
| | Cldss Boundaries
Q.5 leen below are marks obtained by 45 students in the monthly test of Biology. :
09312108
Marks 20-24 | 25-29 30-34 35 39 '40—44 45-49.
No. of students 05 08 AN

With reference to the above table find the follo

Title: Frequency polygon on histogram

L=

~anos-
O

hadti C\XOE P
(i) upper class boundary of the 5™ clas ‘@@ 09312109
(ii) lower class boundaries o th 09312110
(iii)midpoint of all the classe i 09312111
(iv) the class mt&W uency 09312112
Solution: Q ‘
- Marks | No. of students (/) | Midpoints(x) [ C.B
2024 | 3 20 19.5-24.5
25-29 8 27 24.5-29.5
30-34 12 32 29.5-34.5
35-39 15 » 37 34.5-39.5
40-44 3 42 39.5-44.5
45-49 i 47 44.5-49.5

Answers:

1) The upper class boundary of 5™ class is 44.5.
11) The lower class boundaries of all classes are 19. 5 24. 5 29.5, 34.5, 39.5 and 44.5

11) The midpoints of all classes are 22,27, 32, 37, 42 and 47 respectively (see colum

respectively.

iv) The classes interval with least frequency’ is (45—49)

ﬁ)

Q.6 Given below is frequency distribution m@ - 09312113
Draw frequency polygon anﬁ hlsto
r’\& N
Class limits r\rpl@\\’\ \\Jorg T 15-19 [ 20-24 [ 25-29 | 30-34
Frequs\qWNJ NN g 8 18 11 2 5
j N A B : '
g

(317}



Solution:

e B ;
RN 4 U8 12 9.5-14.5
15-19 18 17 14.5-19.5
2024 | 11 22 19.5-24.5
25-29 2 27 24.5-29.5
30-34 5 32 29.5-34.5
Histogram and frequency polygon. _
A !
y > prebep e
201 2 Scale
18 On x-axis: 2 boxes=5 units
| On y-axis: 1 box = 2 units
16 '
14 e
o 1o\ O
> O
g 10 /(-/\)
o [1U Y
&l o
o8
s S99 < WX
JNNY
4
2
. 14,5 | 192 15 g
Cllass Boundarigs
Q.7 For the following data, find the
weighted mean. : 09312114
| Chair
‘ Ch eRE il Table 20 400 8,000
i Black @p} 7,500
T?blle( 20 S &,\ board ~O\ ﬂ?% \ [c®, ,
B b 10
ack board m\/” e S\ Y ' 230 5,750
Tube light 25 oW\ r\«\ ) . -
Cupboard 09 R\ \\UWV Cupboard | 09 950 8,550
N = W =284 TWX=
Solution: WW\N 39,800
—{378 }




We know that
> WX i 39,800
W

Thus the average price of ea%ﬁ%
Rs.473.81.

Q.8 A prineipal of a school allocates
funds of Rs.50,000 to ﬁve different sectors:

Xie = 471381

1) chair Rs.15, 000 09312115
i1) tables Rs.12,000 109312116
11) black boards: Rs.6,000 09312117
1v) room renovation: Rs.10,000 = 09312118
v) Gardening: Rs. 7,000 | 09312120

Find the average of funds allocation in each

)

@O@@m
RS 50,000
=290 o eil0/000

‘The ‘averagé of fund allocation in each

sector is Rs.10,000/-.

Q.9 The marks of a student Saad in six
test were 84,91,72,68,87,78. Find the
arithmetic mean of this marks. 09312121

Solutlon
X =284,91, 72, 68 87 78
No. of tests=n =6

sector of the school. We‘know el
Xo=*
Solution: e iR
Sectors | Allocated Fund (Rs.) = 84+91+72+68+87 +78
~ - - X =
Chairs 15,000
Tables 12,000 = _ 480
Black boards 16,000 @ ©©
Room renovation 10,000 (\ 3
Gardening 7,00000\ ~2\\ v (Q
Total Rs.50 Wo\\ 1\ \UU\>
Q.10 Adjo r utlon showed maximum load (m kg) supported by certain ropes.
Find the mean load using short method. ‘ 09312122
Max-Load kg | 93-97 | 98-102 | 103-107 | 108-112 | 113-117 | 118-122
No. of ropes 2 S 8 12 6 2
Solution: |
Let assumed mean = A = 100
_ Max. Load kg | No. of ropes (f) | Midpoints(x) | D=x-A | D
93-97 2 95 95-100=-5 -10
| 98-102 b 100 100-100=0 0
103-107 8 105 105-100=5 40
108 — 112 12 110 110-100 =10 120
113517 6 115 115-100 = 15 =20
118-122 2 120 | 12010020 CLO)V 48
w350 L QDG EST T S =186
sl )
Weknow \@u\» ‘

—A+W




CONUR

X =108 kg @o
Thus average load supported by certain r. e@@@

Q.11 Usman rolled aocpilegad g4 2\t
times. Each time t ecorded Xww 5 (5) obs.+( 5 J obs.
as §, 5, o, ind the median : e :
“and mod 09312123 gk [4" obs. +5% obs ] :
Solution: 2 : :

(2) Median (X) . B

Arranged data: ‘ A & 5[ 6+6]

X=3,4,5,6,6,8, 9. 11 :

No. of obs. =n = 8 (Even) b 1[12]

§=1 (2 thobs+ it thobs e

I e e s =8
(b) Mode
Since, most repeated value 1S 6 so mode = 6.

Q 12 Two partners Mr. Aslam and Mrs Kalsoom run a company. In the following data
the weekly wages (in Rs.) of employees who work in the comp%are//g}ye\m 09312124

Wages(Rs.) 600—700 700—800 ,300- 00 4@@&01761100

Employees 50 W\ \\\ T I 11 |
Find mean, median and 09312125
Solution: :
(a) Mean L
W W ﬂ Employees ((F Mldpomts &
600—700 3 650 £171:050
700-800 . - _ 5 750 3,750
800-900 Fé 850 5,950
900-1000 21 950 19,950
1000-1100 S ) 1050 11,550
’ If=47 Zfx =43,150
We know that '
o 25t 5 43, 150_918 09
D 2 47
(b) Median S
- [Wases @) TEmployes | Cammuiag R O
600-700 3 il
700-800 r? :
I I A

S




| @®-1000 o 15+21=36_ . A-Nedian group |
: : o Ar/—\w //‘)\r\ e

N I W N L

: Y, A g
Since, class containing 3%%@%\,@%%@ =23 5h

Observationi ¢lass, so median class (900—1000)
We know : ' ‘

X=1¢ +-1-1-(P--c)
At orekd

Put £ =900, h =100, f=21, ¢ = 15
X =900 + @{ﬂ—ls}
21| 2

X =900+ @(8 5)
X =900 + §.59
21 : B
X =900+ 40.48 '
X = 940.48 ‘ Ki@
(c) Mode 0 o@©
Wages (Rs.) Employees () /- \@@
600-700 i e SRR
700-800 . R
300-900 ey
7 — 900 - | fm— 21 Modal group
1000—1000 | £, - 11

Since the class (900-1000) has maximum frequency so modal class is (900—1000)
We know that

Rm g Lt
(fm_—fl)+(fm_f2)
Putf=900,-fm=21,f1=7,f.2'=11andh=100
(21—7)x100 %
(21—7)+(21~11)_
14x100 -

14+10

900 + 1400 1400

: - ' o
= TR @W@ @
22 gade

" ‘

X =900+

)
[

900 +

II-

-(381)



