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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. 9
Information Handling Q m
Information handling is w
collecting.  organia S anizing,

analyzing andOif Tnumerical data.
Data further classitied into two categories.
(i} Diserete 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 ete.
This data is only obtained by counting.
(ii) Continuous data: It can take every
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 class ie, 2B8.5keg
26.5kg, 27 Skg ete.
uped and Grouped Data
Data which is not arranged in §
systematic order (groups) -

Un

10, 5, 8,12, 15,20, 25, 30, 23, 15, 23, 21,
18, 15, 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,

0
1 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. '

Think
If the size of class limits is 6. The greatest
value is 80 and the smallest value is 25. Can
vou find the number of class limits for the
Sabi? _ :
Solution:
Size of class limits =h =6
Maximum value = X = 80

Minimum value = =
e

Range X, X

Size
_ 80-25

D

(
&C@m. of class limits =

called ungrouped data. F g
number of toys M a
a month 1 low:

6




6
O
- =91210 :
und to next number) =
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difference between the greatest value
~and the smallest value i.e., Range
mn‘xm‘m
(i) 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.

: 1 Range
of class = Numberof classes

xm xmllrl
Numhﬂ.' of classes ®

= ISE_:?’D:_‘%&TWK“G
IR it

10

in a da 15 called the &equency of
that value. It is denoted by “/”

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

(a) Class limits  (b) Tally marks
(¢) 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 ecach
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

counted for the element. C %@
%&ﬁ

with the next elemem
element of the data

SE a high school.

(i) Size class limits =

(1ii) Make class limits ha size 5. For
example, 5-9:10 @m and so on.
see 1 J (il 0f table: U,

undanes usually are found by
the following method: 3
Choose the upper class limit of the 1%
class and lower class limit of the 2™
class,
Find the difference between these two
limits. '
The difference is divided by 2 and
subtract it from the lower class limit and
add it to the upper class limit.
Do you know?

Class boundaries may also be obtained
from the midpoints (x)

as [x:ll%], Where h is the difference

bchyeen any two cons
_.r""\. r:-f"_"‘n ﬂ

ng are the number nf‘

made in a week 30 teachers
09312001

5, 8, 11, 25, 13, 16, 20, 17, 15, 16, 30, 21,
14, 18, 19622 26 15, 19, 35, 29, 31, 23,
25,20, 10,9, 7. 26
Construct a frequency distribution with
number of classes 7.
Solution:
(i) Find range
Greatest value (maximum valuc) =
smallest value (minimum value) = 5
Ral’_lg xﬂ‘ux Xmm":;s"" Y= 3“

Range
Number of Classes

< istes
5

ive values of

l

: he given class limits. (See 2™
column of table:1).




(v) Now, count the number of tally marks
and write the nmnhef as frequency in the O
third column (see 3™ cnl of taple\

==

(vi)Class boundaries '\1;
The d:ﬂ'erence 1t
of the sec r class limit

of the first 5151 i.e. 10-9 = 1. Now,
divide the difference of the limits by 2

1.6: Ll 0.5,
2

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

Upper class boundaries are obtained by
“adding ﬂ 5" to the upper class [frmts

lass
5-05 T 9405
4.5 and so on. 9.5 and so on.
(see 4™ column the tah]e 1

Table

o e e

USed toTepresent a frequency

dlstnbutmn on a graph.

(a) Histogram (b) Frequency

polygon

(a) Histogram (with equal class
hmjtsl

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 limits)

The procedure for making histogram is

explained beluw

y—axis on a

mad T : anc! a rcetangie is made against each
L s group with its width proportional to the
size of class limits and height

39 proportional to the class frequencies. .
10-12 3 (iii) T}n’s can be achieved by al_:ljusting the
1515 g 14 2 1';; z heights of rectangle. The height of each
e rectangle is obtained by dividing each

20-24 5 10.5-245 class frequency on its class limit size.

- Example 2: The frequency distribution of
25-29 5 24.5-29.5 ages (in years) of 76 members of a locality
1‘}_34 “ 2 290.5-34.5 15 ﬂvail.ﬂble_. Draw a hismgram for this data.

09312002
35-39 | 1 34.5-39.5
Class limits | 2-4 [ 4-9 | 9-12 | 12-17 | 17-20 | 20-27 | 27-30
Frequency ()| 7 | 10 | 1B 20 10 7 4
Solution: Look at table, indicates that the width of class an eﬁcy, so the

width of the class limits is not equal as first
-1::-155 has width 2, second has 5, the Lhmi ]
. the fourth has 5, the fifth : S

class b 7, seventh class bio s -“
there is need to adjust - 1
rectangle i.e., e have 2 as

@W —= 3 5, similarly
[ 7

other ——2 — - 6 —= 4, —3——3 3,

F - 1, ~—-= 1.3.
7 3 ]




— Pt alll
These prnpnrtmnai heights are also called 1 49= 3 0@;@&&# 20 _
| Nl 3 wellEnds
| o Il [ 20-17= | 10_ .,
3 T‘_l-} _
7 2720= | T_,
0 7
4 30-27= 4
3 3 &
4-9. 10 o 10_ Taking class boundaries along x— 'axis'-_ nd
3 corresponding adjusted frequencies along
9-12 18 | 12-9= | EpS y-axis, rectangles are drawn and the
3 3 ‘histogram is given below.
| YN | |
- ’j | I_
—5 6 Gt ¥ =
= ;_I | | .
[E Iy F=1r |
_'-'E_[J _.;. : t !
W |
e =
’ 0- 2 6—8-10-12 14 115—1%-2’9—2&—24&%5—25 3ﬂ- e
f= ] e -liahd Class/Boundaries | i
Frequency Polygon ‘ The following steps are followed to draw &

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. r«ndpomt is also known as class
mark. Midpoint is calculated by the given
formula.
Midpoint

__ Lower class

FouEs

frequency polygon for a  frequenc
distribution: _
(i) Draw lines as x—axis and y-axis

perpendicular to each other.
(ii) Take midpoints on x-axis and class
ﬁ-equEncie:s on yuaxis.




1 . - (iv) ) ; Sls’d@are joined
+ the next midpoints to
the bases of x—axis.

1 I | | ] 1 I I I 1 I | I | 1
(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

frequency table. 09312003

(Frequency)
i

55+359 B 7= = On x-axis: | box = 5 unifs
L %\5\3\'\\ S~ Q | R On y-axis: 1 box =2 units
60-64 |7 \'60%64 _ 3| /|\ Py |
| E TR | i
65-69 |3 | 65+69 B 4 /| i
=67 4 |
g & | v
70-74 |5 | 70+74_ 5 | s
==
2
|
0 4 52 6-{ 6
Midpoint () |

Exercise 12.1

Q.1 The following distribution repr @@Xw‘;@hmﬂnry students in
the chemistry laboratory. of\e~) : ;u' E

Scores _‘[ b, 344.3 39-43 49-53 | Total

—




(i) What is the upper limit of the last class" 09312004
Solution:
The upper limit of the last & .
(ii) What is the lower Iim%\! 09312008
Solution:
The lower tiﬁ@@[&ﬁ]ﬁ (39-43) is 39. iie.
(iif) What is the midpoint of the class (34-38)? 09312006
Solution:
The midpoint of the class (34-38) 36. i.c.

Midpoint (x) = 34;’33 _% 36
(iv) What are the class frequencies of the classes 29-33 and 44-48? 19312007
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 ahnve frequeéncy 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? 19312009
Solutions
The group (24-28) contains minim
(vii) What is the lower ]imjt the 09312010
Solution
The lower limit of the 13§ its class ﬁ'equf:ncy is 44.
(viii) What is thex --\ o of students having scores between 24 and 43? 09312011
The number t ents having scores between 24 and 43 is 44.
Q.2  For a school staff, the following ﬁﬁm | Tally m (f)
expenditures (rupees in hundred) are 144-146 ]|| 4
required for the repair of chairs. 147149 Il 3
145, 152, 153, 156, 158, 160, 146, 152, 155, 150152 NI 7
159 161, 163, 165, 147, 148, 151, 154, 156,
158,160, 144, 167, 151, 150, 152, 149, 145, 153-155 M >
153, 152, 155 156158 1l 4
Prepare a frequency distribution by tally 159-161 il 4
bar method using 3 as the size of class 162-164 | _I
limits and also write down what are the 165-167 Il 2
frequencies of the last three classes? po312012 Total ﬁh If=30
Solution: The W c asses are 4, |
No. of observations: n = 30 Q ‘Eﬁ
Smallest value = 144 f\&\[<Qw ive low are the weights in kg
Largest value = 167 “m NS of 30 students of a high school. 09312013
Size of class intervals = % 30, 33, 24, 21, 15, 39, 37, 44, 42, 33

W 33, 28, 29, 32, 31, 28, 26, 32, 34, 35




38, 36, 41, 30, 35, 41, 23, 26, 18, 34
Taking 5 as the size of the class

prepare a frequency table a
frequency polygon. o
Solution:

No. of observation =n = 30
Smallest value = 15

Largest value = 44

Size of class limits = 5

Solution:

Take two additional groups with zero
frequency one before the very first group
and second after the very last group.

O

O x| box =5
On weandse | box = 1 studeni

{n—
b= gl L B LA O ) DD

12 17 22 27 32 3 42 47
Midpoints () —

Q4 A group of Grade-10 students

obtained the following marks out of 100

marks in English test. 09312014

: ﬁ,@ , 45, 45, 50,
549, 50, 62, 49, 48, 44,
; 6, 47,146, 53, 40, 44.

(Tassify 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

=

el B Largest value = 62
Also find the midpoints of all the groups. Size of class limits =6
5 33-38 30, 1
39-44 40,43.44,42.40 44 6
3 45-50 45,46,45,45,50, N\ 15
25-29 5 27 : 49 59.{&@@?@
a 61;55_\“\_‘ N §2,52, 55,53 4
35-39 6 0 372\VY B( \§7%62~ | 58,59,58,58,57,| 6
549" L WRRNYPTT @7 5
\VA=E
{ m ; — ———




The class limits with least frequcnéy is :}\ 0@@33
(33-38). Q Q,. o
Histogram ol %ﬁ O On x-axis: | div. =5
First we find class boundari ‘i\m s On y-axis: | div..= 2 units
'. s undarie TIS--
33—33 1 32.5-38.5 St
39-44 6 38.5-44.5 A [
45-50 15 44.5-50.5 6+
51-56 “ 50.5-56.5 2k
57-62 6 56.5—62.5
0 —
- : "q “ Lo X
A @‘ S & &
L CB-o
Q.5 From the table given below. Draw a frequency polygon on histogram for the given
frequency distribution. 2l 09312018
Weight (kg) 1u—14 15-19 20-24 | 3034 3539
Frequency (f) 1@%‘&\? (9397 13
W \ \\_\ Midpnint (x) | Class Boundaries
NN e 9.5-14.5
15-19 17 1'? 14.5-19.5
20-24 23 22 195.5-24.5
25-29 30 27 24.5-29.5
30-34 22 32 29.5-34.5
35-39 13 37 34.5-39.5
| i ! ' |
: . |- .‘
= i | Scale LRy
el | On x-axis: 2 boxes=5 units| |
ks ‘ 1| On yeaxis: 1 box =5 units ‘
€30 | |
Hlas 13
E Ry T ' 1
5120 R :
e vy - e .
_T.,m_ ,\I@ s 9 @
-8
™ 1405 ~ 295 |345 |39 w5
1 i | [




Q.6 The following data shows the number nf heads in ane q@f @‘ﬁlﬁ%s of tossing
a coin 5 times. Make a discrete frequencyfﬂls;ﬂh\s tp\ ﬂ' &1 ﬂw"m‘fglrmatmn 9312016
3,3,4,0,5.4,3,3,1,2,4 n\}, 24, J pm éii

43,2,53,2.13 543 HLJ\?‘i\w13143224

Solution: \]\J N\ |JJ‘\\"J\

No of observations =n = 50

Smallest value =0

Largest value =35

No. of Heads Tally Marks

0 it
1 Tl
2 NG
3 LRl

3
-
o
14
4 USRS [ﬁ;\ ,fii@@@“

a0 b
s S T

i \J ﬁul =
Q7 Th \ ined by the students of Grade-10 in mathematics test were grouped
into the following frequency distribution. 09312017

35-37 | 38-44 | 45-54 | 55-61 | 62-67 | 68-72
2 i3 |16 13 9 3

Draw a histogram for the above distribution.
Solution:

Marks ) (lass boundaries

35-37 2 34.5-37.5 3 0.67
1844 12 37.5-44.5 7 - 1.7
45-54 16 44.5-54.5 I{_iﬂ ﬂf’ﬁﬁ‘xﬁl 6
2 £ 2 4 (LN
2561 2 = 3415'_ .8 lll.i[ { 'l.\':J [ f,?",i Q= 1.86
6267 SO RNl ;'W1 J@.B’m B 6 1.5
Tl ";ia X/ 30 \ v,
68-72 1 ‘h}ﬂﬁ\ OLET5-72.5 5 0.6
AR [|x1p\J AL
{J_ra,[\
—_———— daﬁa" — = - — —

Nl



_‘ LU \)\ 1’3? _.Sr.:.ll-el - ~I i
e e e
] | i

| |

| -
|

h

Adjhisted Frequs

3|.5'3'~}5 44;5 I4915 515r5h5 64f5 69.5

[ [ [T [ctdss Bouhadried | [+

Q.8 Makea frequency polygon on Iustngram for the t‘nﬂnwing(iupe%ﬁ{h 09312018
\a arQ) 0\ R\q
3-8 |8 ﬁ}l&b%@ \26-05 |2 27-32
32 14 5

Height of
rectangle {7h

Midpoints (x)  Width of class (h)

5-8 6.5 §-5=3 3067

8-12 12 10 12-8 =4 %z

12-20 25 16 20-12=8 %5-=3.1

20-25 32 225 25-20=>5 3% =6.4
14

25-27 14 26 27-25=2 — =7

T o (KA
5

Frequency on Histogram, &;\\ \\ﬁ\}k v,jwu —




o it _I_ Cr'}‘\ ot h B
= V] U e s-axis:"Z boxes=5 units
Qn:»\ni‘??{%n ?\}}\ : ﬁn,r.:::::lhuxéluﬁt
Rl ’
.\I’\
BE. 6
A
33 - : \
g 2
2|
e - I‘
A $ (10 [ 15 ] 0 [ 35] 30 i
| Clgss Boundaries |

Measures of Location (Central

Tendency)

will be disc

(i) Arithmeti

(ii) Median

(iii) Mode

(iv) Weighted mean
Arithmetic Mean (A.M.)

It is defined as a value of variable whi

obtained by dividing the sum of all the
values (observations) by their number of
observations. Thus, the arithmetic mean of a

Xy is denoted by X

set of values x;, x3, x3..
(read as X-bar) and 1s calculated as:
n+x+ .r, +int X,

X=

Where, the sign E atands foy
i1s the numher of obse

{Dlrect methnd)

w%

ch is

Try yourself

Data X = 10, 30, 40, x, 67, 81

No.

Me
We

of observation=n=6
an= X =50
know that

50 = 104+30+40+ x +67+8]

50 % &"223 +x

( r‘?ﬁf\_

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




(1) School Library: Rs.35,000 09312020
(i1) Sports facilities: Rs.25,000 09312021
(iif) Parking area: Rs.40,000 0 %(
(iv) Room renovation: Rs.

(v) Furniture: Rs. 55.0 1024
Find the ave ation in each
sector of a seh

Solution

To find out the average of each sector, we
will find the mean of the given data.

3= 2X
n
= 35,000+ 25,000-+40,000+45,000 + 55,000
5
< 200,000
5
X = Rs. 40,000

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

Try yourself

The mean of 15 values was 50. It was fnuw.i nn

rechecking that the value 25 w2as wrongly copred ab )
52. Find the correct mean. KE(
Solution: ““

No. of observation=n= 15

(=L

¥ ] e fn;t:r
0 TIER RN

iz

_:r"“\m

= XTS5 T
ﬁd Wblmﬂ wrong number 52 and
&? umber 25.
orrect sum:
Ty=570-52+25
Iy=T23
We know that
72y
n
Do
1. 15
Y =482

Thus correct mean is 48.2,

Method of finding Arithmetic Mean

for Grou Data

Let x;, x2, X3.....x,; be the midpoints of the
class limits with corresponding frequencies
say fy, f5, fi, f,. The arithmetic mean is

obtained by dividing sum of the products of
fand x b% cies.
0O

)3
Zf

Example 6: Given below are the marks out

Meah— X==48 of 100 obtained by 100 students in a
Sum :ZX=7 examination. Find the average marks of the
%o E_J{ students. 09312025
n
n i =EX
Marks 30-35 | 35-40 | 40-45 | 45-50 | 50-55-| 55-60
No. of students 14 16 18 23 18 11
Solution: '
Marks | Midpoint (x) | Frequency (f) fx
30-35 I2:3 14 455.0
35-40 37.5 16 600.0
40-45 425 18 765.0
45-50 47.5 23 1092.5
50-55 52.5 IE 945.0
5560 | 575 TR O
\ MB‘D“
= Tk 4490 Q@%U\BBL& u
Sf “@

or X=449 mark
Hence, the Wﬁw 1S 44.9 of the students.

MD—:—_——



Short Formula for Computing

Arithmetic Mean

The computation of arithmet; :
direct method for ungrouped data g

for grouped data is n \J casyf -
values. If x ome very large, it
becomes difficult to deal with the problems

so 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;

X =A+ -,ZE—D (for ungrouped data) ...(i)
X =A+ %fE (for ungrouped data) ...(ii)
Example 7: Find he arithmetic mean usin;
short formula for the runs

batsman.

Runs: 40, 45, V58, 70,
Solution

Taking deviations from A = 52 (assumed
mean)

x 40 |45 | 50 50 | 60 70

52
0

D=x-A |-12 |-T7|=2 -2|8 (4 |IB

Now: ZD =-23+30 =7
X =A+ E
n
== 7
So, X =52 +§

= 52+0.875 = 52.88 or 53 runs.

Example 9: The height (in inches) of

distribution. Find the mean ha@&t\ogf}hz—s%?i@ :

D
= 25, then
value of ZD?
lution:
We know that
X=120
n=25 A=85
D=7
We know that

X= MEE

n

120=85+ — 2D
25

120—85 —'E—D

25
2D

=
5\ O

fﬁf\?ﬂ

25
35x%x 25=

“8: Deviations from 12.5 of ten

different values are 6, —2,3.5, 9, 8.7. 5.5,

14, 11.3, —-6.8, —4.2, find the arithmetic
mean. 09312027
Solution:

Deviations from 12.5 are:
6,-2,3.5,9,87,-5.5,14,11.3,-68,-42
Now, D =34, Also, A= 125,

using the formula we have.

—A+ZD
n

~125+§i
10

X =

or X=125+3.4=159

) O

¢ following frequency

4 09312028
Height (xmp\ppdﬁ@\ 54 | 55|56 |57|58(59]60
Frequénty (01 ° 5 s 24[55(45[38(16]|6 |1
ol T




Solution: @ @@m
Let assumed mean = A = 55 mﬁ? o |
R )\ i 5] 8
- |Fre 2\ AESE L ) Total Zf =200 ZfD =135
_ Now, using the formula (ii), we get
'- 1l seny 20
—4 —8 X=A4 =0
52° 5 = ~15 Xt
39 & % =16 X=55+13
54 24 = —24 B 200
A<-55 55 0 0 or X=55+0.675
56 45 1 45 '
57 38 - 2 76 '+ X =55.68 inches approx.
58 16 3 48 Hence, the mean height of the students is
59 6. 4 24 55.68 inches.

I ' Y e = ()
Weights (kg) Section A [ 30 | 28 | 32 4 29.5 L 3SNBA L AL | 40 [375
 Weights (kg) Section B [ 35 [31.5 34,50 \@'ﬂ\ 3;2\-3, 138129.5[36 (365 34
(1) Compute the mean wei | % : s 09312029
(ii) Conclude which MEW@ verage. 09312030
Solution: :
(i) We fi mean for both the | | - = |
sections by direct method. ,» :
As number of observations n = 10 ' ZX(A) =330 IX(B)=342.8
and . X (i) We have seen from the results that
B Xis)1s greater than X4, . Therefore, we
K=oy 33kg conclude that section B is better on th
10 : average. '
= R X Median :
and  Xg= - Median is the middle most value in an
= 3 4; g arranged (ascending or descending order)
Xm= ——=34.28kg data set. Median is the value which divides
10 the data into two equal parts i.c., 50% data
o 1s before the median and 500
28 A
32 o
29.5
35
31
33 r\!-ﬁ.\rh\[

NV ,
.



Medjan(i)*—‘(n—t—

)

observation

" When n is even number %ﬁ(
Median(X) Wﬂ,ﬁ @}ﬁmm‘

Example 11: The following are the scores

made by a batsman. Find the median of the
data. 8, 12, 18, 13, 16, 5, 20. 09312031

Solution:

Writing the scores in an ascending order, we
have 5.8, 12, 13, 16, 18.20

Since, number of observations is odd
1.e.n=7

Median (}{) [nz 1

J observation

lh O
= (m observation %ﬁ(
= 4" pbservation = | %“m
= Hence, 1 uf 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 ascending order.
5,9.9.11, 15,23, 35,41, 48, 51 :

Since, number of observation is E\Fe-n. Le,
n=10

Median (X) |

=l n“b ati a+2 Y b -
Al observation + o servation -,

Example 13: The heights o
following table. Fi

I,

——--—5

"« Median =— [5“‘ observation+6" observation]

or Memm—-[15+23]—3—:- 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 (i’] =

Where, /= Lower class boundary of median
clm

edian class,
class,

the median class.
Remember the following points:
(i) The group of classes must be in a

contimmous form ie., we need class
boundaries.
(ii) Make the column of cumulative

frequencies (e.f) from the column of
frequencies.

th
(iii) Locate median class i.e,, E) see

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

BTy

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




5
)

i | Qjuue
He;iih“ 62.5- | 63.5- 54.5- 65.5— W W@& 69.5- 1:'.5-
63.5 5 x T70.5 5
inches) i s i fﬁf{& RN
No. of 4 6 \m | 20\ 13 12 3 2
!tﬂdﬂnﬁ . x Hr\ﬂ 5\\ .‘l
Solution: \
In the above data, class boundaries have already been given.
62.5-63.5 4 4
63.5-64.5 6 6+4 =10
64.5-65.5 10 10+10=20
65.5-66.5 20 20+20 =40 —»¢
f —66.5-67.5 =301 | 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 3+95=938
70.5-71.5 2 - 2+98 =100
Total n==xf= 100

ey, o (R e
1n

BT e E@

50" item lies im\(Fhé\ ohass undaries - 66.5+10

(66.5-67.5.) 30
= 66.5+0.33
=66.5, h = =
Py ? e *. Median = 66.83 inches
. Median= /+ — [E'-c}
2 :
Example 14: Following are the weights (in kg) of 50 men. Find the median weight. 09312034
Weights (kg) 110114 - 115-119 120-124 125-129 130-134
No. of men (f) 5 12 23 6 4
Solution: 3

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

110-114 5 109.5-114.5 s

115-119 12 114.5-119.5 ﬂf%%m
120-124 Bof 19512415 T\ 0\ \}ap Median

125-129 6 . \Ia5u20 5 U3 e
130-134 4 A\ 0 TN 2951345 50—n
Total [ JNEM = S e




n 50

\ .
Hete nmad oy s s 25™ item lies in Al 3@@@ G@@)@
)
£=119.5,h=35, f=23. 0517 Q
e

(0]

19.5+—(25-17) (Putting he values)

Median = I_’+£

23
40
=1195+ E= 119.5+1.74 = 121.14 kg
Mode So, the colour “yellow” is the mode of the
In a data the values (observation) which given data.
appears or occurs most often is called mode e
of the data. It is the most common value. PN e = N
Mode is denoted by X . ! A data may or may not have a mode.
Mode for Ungrouped Data Mode for Crouned Data
Example 15: The marks in mathematics of Mode can be calculated by the following

Jamal in eight monthly tests were 75, 76,

formula:
20, 80, 82, 82, 82, 85. Find the mode of the | |
marks. ode: a0
09312035 { @
Solution é .'u‘
As 82 is repeated more *"= Lower class boundary of the model
class

f = Frequency of the modal class.

fi = Frequency preceding the modal class.

f2 = Frequency following the modal class
and

out of 20 questions last week. Records were
13, 14, 15, 11, 16, 10, 19, 20, 18, 17. Find

he mode of the data, PHEMS h = Size of the modal class.

Solution:

it is obvious that the given data contains no Remember

mode. It is ill-defined. Sometimes data A data can has move than onc

contains several modes. If the data is: 10, ﬂ‘fn :]3;“ e Sl

15, 15, 15, 20, 20, 20, 25, 32, then data :

contains two modes i.e., 15 and 20. Note

Example 17: A survey was conducted from Mode cannot be easily calculated

the 15 students of a school and asked the from the data presented in a

students about their favourite colour. - frequency distribution. As it has no

The responses are: purple, yellow, purple, individual values, so.-we do not

vellow, yellow, red, blue, green, yellow, know i m ars most

vellow, red, blue, yellow, purple. green. assume he class

~ind mode of the data. @@l\ e highest frequency as a
modal class.

093 O
Solution: : E EQ
Mode is the most frequenc %W
Mode = yeuw &

Example 18 re the height in (inches) of 40 students in Grade-8. 09312038

m ——




which the different observations  get
different weights. In this situation, weighted

mean denoted by X, is preferred. The
weighted mean of X, Xo, X3, ..., X, with
corresponding werghts Wi, Wo, Wy, . W,
1s calculated as:

WX, +Wx + WX, +.. +wx
W+W + W, +.. W,

-

Xo=

I ; WIKI

Zw
ZW!
Examph 19: The followi

Ty

Heights (inches) [ 48-50 | 5052, 525454436 PS6-5% | 58-60
No. of students (f) [ S~ | . ﬁgi@l\ \\9 )T T B 1]
5
N 5052 7=fi
(£52-54 10-f;, }, here h =2 i
54-56 97, q
5658 0 [i
| 5860 3 I
Total If=40 el |
Solution: ;
In the above data, class boundaries have and weights assigned to these subjects are
already been given. Using the formula for also given: 19312039
grouped data we find mode as: Marks (v) 7 178 ] 74 150 |
i = r s e O Weigltts (W) 21315 Tl
(fa=£)+(£o=12) 870 {3401 &
Put #=52,h=2, £,=10,/; = T_ﬁ— Find i @%gguu |
(10-7 _Zwx
Mode =352+—
or ode (Iﬂ' 7 = ]ﬂ 9 \\K% edmean EW
e 3x2 % 4(?4}+3(?s)+5 '?4}+6(9ﬂ)
- 44345+6
or Mﬂd -3 (inches) = 296+234+3m+54u_ 1440
Wei ted < 18 T8 |
Arithmetic Mean is used when all the f - 80 |
observations are given equal importance/ i i
weight but there are certain Sitiations. in Example 20: A medicine company started 1

marketing of a sample of medicine in seven

different areas of a city. The company

dlstnbuted the packets of medicine in each
area of the city and the weight of each area
ased on the demand of the medicine. Find
mean and weighted mean of the given
09312040

th-:
data,

the marks of a sty subjecls
)



Solution:
o Total number of package

Total number of
15+25+1B+23+15+1 %
16. 16 packets

So, the average number of packets of the
medicine distributed by the company per
area is 16.

Weighted mean=

[ Number of packetsx weight]

Sales and Marketing
Example 21: A toy factory sold toys in a
month. Consider the following data: ee312041

Class | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
limits
f 15 | 28 | 45 29 20

(i) Calculate mean, median and mode of the
number of toys sold by the factory.

Y Weights (i) Also tell the modal class of the
_ 15(5)+25(4)+18(3)+23(4) +15(2)+10(1)+8(2) distribution.
SH4L2 42 EEY
20-30 28 25700 ;&4-154,1,{\_(7@ n@@m
30-40 45 351, 1573 | 45+d3+=88|\Modal ctass
20-50 | 290\ 145 1305 | 29:488=417| Median class
50-60 120\ \\ [} $S\LA1007| 204117=137
i Y B4 4905
NN RV :
\ = (%)= &% _ ¥05_as0.135 Thus, median of the sold toys by the
o factory is 47.07.
Average sale of the toys is 36. For mode:
For median: Here, n = 137, so, -1%— (=30, h= lo:fm=45(s;l _fz}& h=29
X)= i+ CL L h
68.5; 68.5 lies in 30-40. hiode (x) (. -fl)+(fm-}2}x
¢ =30, h=10,/=45,137,c =48 =
il B0 i) 10
Median (X)= et 7 [E—cJ (45-28)+(45-29)
=30+ 10
=30+ %(1—3-1—43) 17416
=30+ 17 %10 m
- ] = 33
30+ 1 (68 5-43) . (@Ea@@
" - %“m us, mode of the sold toys by the
= [l‘+ 5' ? o : factory is 35.
Median = 3




(i11) The modal class of sold toys by
the factory is (30—40).

Q.1 Find the arit ﬂ%
of the foll \r W o
(i) 4,6, lﬂ 'lll 25, 28, 30 oe3n2042
Solution:

x=4,6, 10, 12, 15, 20, 25, 28, 30

No. of observations=n=9

We know that

each

|
Il
- |17

4

+

6+10412415+20+25+28+30
9

b
Il

_ 150

9
X=16.67 :
(ii) 12, 18, 19, 0,-19,-18,-12
Solution:
X=12,18,19,0,-19,-18,-12
No. of ubmauum n= ?
We know that

T 12+‘3+19+{HW

09312043

e

X =0

(iii) 6.5, 11, 12.3, 9, 8.1, 16, 18, 20.5, 25
09312044
Solution:

X=6.5,11,123,9,8.1, 16, 18, 20.5, 25
No. of observations =n=9
We know that
Ex
n
6.5+114+123+94+8.1+16+18+20.5+25

el
I

o

<l

Il Il

I*F

S £

S .

|':'{_'#_‘ij
]
L

=
S

@x,

(iv) 8,10, 12, 14, 16, 20, 22

Solution:

X=8, 10, 12, 14, 16, 20, 22

No. of observations=n=7

09312045

We know that
X=X
n
X 8+10+12+14+164+20+22
7
R
7
X=1457 *
Q.2 Following are the heights in

(inches) of 12 studeuts. the median

height. 09312046
W £ Sﬁ 57,52, 51, 63
0

a5 nged data:
X=51,52, 53,34, 55, 56, 57, 58 60, 61,
62, 63
No. of observations = n = 12 (Even)
We know that

Median(X )
12 : 1242 ol
2

b [-2— th observation + Lhﬂbsenrannn|

2

= 1] : :
X =—[6" observation + 7" observation]

2
1
— [56+57
2£ ]
~ 1
X==T113
2[ 1
X = 56.5 inches
Thus median height is ) ;.
1 Q.3 e arnings (in Rs.)

, 72, 125, 115, 95, 81, 90, 95, 90.

Calculate
(i) Arithmetic Mean 09312047

S—

E—



Solution:

Arithmetic Mean: i

X=288,70,72, 125, 115,

No. of observations =n =
We know ﬂ].at

LE

n

e

BB+70+72+125+115+95+81+90+95+90
10

X= E—R:i 92.1

10
(ii) Median
Arranged data
X =70, 72, 81, 88, 90, 90, 95, 95, 115, 125
No. of observations = n = (Even)

Median = X = —l-{gth nhs.+i2th obs.
212 2

19312048

(iii) Mode
The most repeated values are 90 and 95 so,
mode = 90 and 95.

Q4 The marks obtained by the
students in the subject of English are
given below.

Marks | 15-| 20— | 25- | 30- | 35-
| obtained 19 24 P 34 39
Frequency 9 18 s

Find

(i) Arithmetic mean of
direct and short form
Sﬂluﬂun'

s

O

KCJ

: &}' fx
17 153
22 396
27 945
32 544
35-39 5 37 185
Tf=84 Tfx = 2223
We know that
= Yy 2223
X=2" =" = 2646
If 84 |
Arithmetic Mean by short formula
Let assumed mean = A =27
‘Marks | () Midpoint§ D=x-A |
i (x)
15-19 |9 | 17 Lix@r=—10 | -90
zu—z%g@r}%‘;{@kﬁ%— —9()
o O3S =27 [27-27=0 | ©
Wy~ (17| 32 |32-27=5 | 85
35-39 |5 37 37-27=10 50
We know that
>fD
St
X=ht =
X =27+ ﬁ
R4
X =27-(0.54)
X =26.46
(ii) (Median of their marks) 19312050
Soluﬂnn:l
2 ST 1
- Bﬂllﬂnﬁﬂp (o S
1519 | 9 [145498\ 9
2024~ [ 182, \ 195045 | 9+18=27
\( 2529\ |\ B5"| 24.5-29.5 | 27+35=62
3094 | 17 | 29.5-34.5 | 62+17=79
35-39 5 34.5-39.5 | 79+5=84
>f =84

ﬁ-




Nedhort/

Median class = class having ( )Lh value.
= class hayi - %é
s¢ _ alue, X = 245+ }
Since, 4 class (24.5-29.5) 35
We know =24.542.14
e i /i =26.64
X=1+=|—=
f (2 CJ
Put =245 h=35,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 distiibution. Solution:
s X = f;;dﬂdagﬁﬂ 4300, 435{] 4350, 4390,
- Class. () Sy 4400, 4500, 45un
_intervals - i Boundaries No. of ob
5-9 1 4.5-9.5 @u
1 short formula
10-14 8—f) 9.5-145 O (Q mean = A = 4350
[15-19 18f 14 ; X D=r—A
20-24 1136 7\ (196424 4250 | 42504350 =-100
25-29 il 245295 4250 | 4250-4350 =—100
Modal ¢l lass having 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(Ry=t4—Ja=f) 4390 | 43904350 = 40
(=R (L= 1) 4400 | 44004350 = 90
-~ (18-8)x5 4410 | 4410-4350 = 60
Mode X=14.5+ 4500 4500-4350 =150
5 mxs(13~3}+(13~”} 4500 | 4500-4350 = 150
X =145+ I [ T =200
10+7
50 We know
X =145+ 2= 14,5¢2.94 = 17.44 = D
Q.6 (}'F b k trol " e g
a) Ten boys work on a petro n =
pump station. They get weekly wages as X 2@@3}:@
follows: 09312052 D o
Wages (in Rs.) 4250, 4350, 4400, 42502 (a
4350, 4410,4500, 4300, 4 % N odi
the arithmetic mean by ®) M ; b
4 mod Solution:
median an W Arranged data
W
e = — — — m = == = m—




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

241

-1 (s
o

2
; [5" value + 6"‘ value]
I
1

I

41

h valu&
X =

X

3 [4350 +4390)
X=— [8 740]
X= 4,3?'!]
(C) Mode:
Since, most repeated value of data are 4250,
4350 and 4500, so

Mode = 4250, 435031::1450!]
Q.7 The arithmetic mean of

numbers is 80. Find their s
Solution: \ '\
No. of obs. N = 45 %

Arithmetic m
Sum=3%x=9
We know that
X= Eﬁ

= Eiz

45

3,600 =Xx

3.600=%x
= Zx= 3,600
Q0.8  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: .T.'_'I 4,.0,7,.9

il

Zr

No. of obs.

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

%@T

=3 1+4+u+7+9 z m&
X=& WE |
5)Median:Arrange

L

ﬂx@WQMMM

= ~——Lh observation

= -g—th observation

= 3™ observation

Since, 3 observation 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 observations=n=6

(a) Meal:l W@ @©
1

60+IST+156+16{}

X=220
6

X = 154.33

(b) Median

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

1)

= n+2
X = th +——1h obs

> [2 e S e }
X = ;[gth nbs+§—2ti1 hs]
X --fz%bs +4%bs]

5 (u)

¢) Mode
The most repeat value is 160 so
Mode = 160 (iii)




From (i), (ii) and (iii) 160 > 156.5>154 .3 je.
Mode > Median > Mode

: r@@ﬁf@m 1 r-j
]?J;Eo . value

DTS
Q.10 The monthly attendance GJ @A =3 (15 + 15)
students for their lunc t ;} 1
recorded as: 21, 15, 16, ) 3 = (30)
13, 11. Find the e of the
attendance, [ d the mean if =15
D=A-20, \JV Thus median-is 15,
Solatio 0912057 (C) Mode:
n: . .
Data: x =21, 15, 16, 18, 14, 17, 15, 12, 13,11 g;“‘i‘;ﬂ’::i‘ S ooucal vilue s 13
No. of observations =n = 10 Q.11 On a prize distribution day, 50
D=x-20 students brought pocket money as under:
Mean by short cut formula: D= x—A |_Rupees | 5-10 | 10-15 [ 15-20 | 20-25 25-30
= A=20 Frm};mc}r 12 9 18 7 4
X D=x-20 (i) Find the median and mode of the
11 11-20=—9 above data, 09312058
12 12-20=—38 (ii) Fin éfic, medn of the data
o ]
13 13-20=-7 o Al g coding method.
14 14-20=—6 K@f Q \ L 09312089
— = r-/_‘/ﬁ
15 15-20=-5) W\S\Sﬂ (i) Median and mode
L 15-20 =25\ |\ (2) Median
16 _ Aergbinllp™ _ _ .
17 W I3 =3 Rupees () C.F
18 18-20=-2 5-10 12 (12
21 21-20=1 10-15 9 | 1249=21=C
ED=-48 1520 | I=I18 [ 51 1g=39 | Medmn
We know that 2&_2 e i J
— 5 _
X=A+ED :
=i B 25-30 4 _J46r4=50 |
|
X=20-48= 15.2 Since, the class containing 5—f—r:hv.ralme: = '
X=152 25" value is a median class.
(b): Median: Median class = (15-20) 2
Arranged data: We know that >

X= l1,12,13,14,15,15,16,1?,18,2]
Number of observations = X =10 (even

Median(x) =% [Lth yalye

)

5 5
=15+—(25-21) =15 +—(24
18( ) 13{ )

—

.:



%=ii5 0 X]5%4 C@)=8)xh e
| 18 U —t)*( f,)
X= 16.][ O (S‘\Y \j m 1 n 2
(b) Mode = \\-&%gl S ioa . (18-9)xs
“Rupees \Nwm (;s-sr)+(1377)
5-10 al o *____1 Al 5
-5 VY 59 ST
15-20 fm—>18 | Modal class ] X=15+ :—2, :
20-25 7 X=154225 .
25-30 2 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 =175

Coding variable = U = %, Here, D = x-A, h = size of class interval.

AN
| R D_ x=y :} Qﬁb@f”'
Rupees () Midpoints (&] j\lﬁI.T ( G 2 fu
e | I2
5-10 125 ﬂ (B8975 _16_ | = -24
D e = e
Al O 5 5
10-15 PV EIR5 125-175 -5 _ -1 -9
W 5 5
15-20 18 17.5 17.5-17.5 0 _ 0 0
5 5
20-25 o] {h 22.5 225-175 5 1 7
5 5
25-30 4 27.5 27.5-17.5_10 _ 2 8
5 55
Ef=50 —18
We know that E=17_5+(ﬂ]
X=A+ me h - - 90
If X=175+(-18)
= ~18 o7
X=175+| — x5 X=175-18
(su } = M@ﬂ@@m
Q.12 The arithmetic mean of the age! (Q ys =n =20
20 boys is 13 years, 4 mo R Ay ¢an of ages = X =13y, 4 months, 5 days
Find the sum of heir a e\ of t Sum of ages = Tx =9 '
boys is of age . What We know that
the avera aining boys. 09312060
Solution

Em —




Imonth = 30Days f E :\‘E iﬁ@ﬂ “D=x-A
.’T{=§£ lyear = 12Mo b{: Gﬁ@ 10 D=x-140
i i % = A =140
S W X = 140+50
= nx X=Xy \ - o
0 X=190
= Tx =2 D} _ x=130
=260y +80M -+3M<+10D () IfU= = IU=-150 and n =15
=260y +83M + 10D : (19312062
=260y + 6y + 11M + 10D Solution! :
=266y + 1 IM + 10D U=“é-3 vEU=-150 andn = 15
"Il"ia:]s t]l:E]e dsau;: of ages of 20 boys is 266y, We kitow that
Ifage of boys is 15 year. then U= 2
Sum of ages of - : h
19bn}’5=22="66y+11M+10D—15y = X130
ZZ=251y+1IM + 10D 6
ZZ = (251x365)D+ (11x30) D+10D By comparing we get
=(91,615D + 330D + 10D) A=130k=6 ({@
LZ=9]955D We als a
Average of ages of 19 boys :
7-ZZ_ 91,955 ' C@@@ Al
19 19 ®) \“B tting the values
= 4,839.74D % \ﬁ = ~150
X=130+ %6
7 4,839.74 ':é =365 1) 15
sl i e 5 e
Z = 13y +0.26y (ifi) If D = x - 25, /D = 300 and S =20
s 09312063
Z =13y + (0.26yx 12)M Solution:
Z =13y +3.12M D=x-253MD =300 and L= 20
Z =13y + 3M+0.12M Since, D=x-A,
Z =13y + 3M+ (0.12x30)D Given that, D=y -25
Z =13y + 3M+3.6D =A=25
Z=13y+3MH4D (-36x4) b gﬂfg
Thus average of ages of 19 boys is 13 years, X=A+ >t
3 months, 4D approximately, 5 300
Q.13 Calculate the arithmetic mean X =25+ 50 m
from the following information: 09312061 Y — .
() 1fD =X 140, 2D = 500 and n = 10 2 FF1 @3@@
Solution; C | 5
D=X—14B.ED=50{}andn-{-.\ (\\/’63 - T 5 2U=60and3f=100
We lﬁmwzt'h;t y “ m SN Solution: 09312064 .
Re s W{IO = x_;m,zﬂ_l=6[}and2f=-lﬂﬂ 1
N

S R ,]



= X—A

P

Given that U= 2= 28

By comparing
A =120 an
We also know that

X=123
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. mﬁ“’@ (
Haris | 50 | 55 | 7 307 |
= Bl
Maham | 75 WW B 53
scores Q\ﬁ}l

Minal 20 77 66 42 48
scores |

It is decided that the candidate who gets the
highest average score will be awarded
rupees 1000. Who will get the awarded
amount?

Solution:

No. of games: n=35

Average of Haris scores;

x= 50, 55, 70, 85, 90

> @@@m 3

ML ]
Average of Minal scores
Z=80,77, 66,42, 48
n=3

_ 804 77+66+42+48
5

= o(i)

From (i) (ii) and (jii) we observe that
Average score of Haris is est so Haris
will get awarg

Ve %ﬁ@@ is freqﬁency

_22_526
5

¢ : derived by making a
su stitutinn as D = X -20. Calculate the
arithmetic mean. 09312066
Solution
D=X- A (known)

D=X-20 (Gwen}
D f m
-6 1 —6
—4 3 -12
-2 6 -12
0 20 0
2 26 52
4 12 48
6 2 12

Zf=70 EMD=82
We know that

n=35
X =X _ 50455+70+85+90
n 5
X=220_7
2 ®
X =70 (i) R}“\
Average of Ma 5.
y =75, 60, 6




DIl

Q.16 Being partners Hafsa and Fatima Sulntlnn. £ ﬂt?;\ m\g
took part in a quiz programme, They - | {3 S
made the following number of poin “f@ ":5\3 }\3 : U Cost
51, 58, 61,74, 48, 46 and S0, \Jrotd. | Quantity -pepkg.| |1 s
average number of p(:ll Rﬁ item | (in kg)W | MXR’ )
Su:u:inn{:s J\N\IF i Rice 10 9% | 960
X= 45,51, 58, 61, 74, 48, 46, 50 Flour 12 48 576
No. of obs=n=28 Ghee 4 190 760
Given that D = X-58 Sugar 3 49 147
We know that D = X-A Mutton 2 650 1300
=2 Ne=a8 IW=3l TWX=3,743
T D=X-A , -
51 51-58=-7 Ew;t 3,743
= X w= =120.74
z? 58-58=0 Sw 3l
e gj{::: — :1;6 Thus cost of food item perk is Rs.120,74
46 46-58=-12" | iidinac
L = S (0 e
Wemmowtin 1 LTSS 0" | in oangsy
2 ND Weshing 5 35
X=A+ =2X\NIN Machine
n Heater 3 3
= -31) Stove 2 13
S 8 Dispenser 6 18
=58+ 31.85 Solution:
X=54.125=54.13 Weighted Mean
Q.17 A person purchased the following o - | Quantity Cﬂ“r:" "'"ﬁ‘)f
food items: ° 09312068 ¥ w) '.IH' L o ar
Folllid'ﬁin Qmﬂty Cost per Kg | Wasll:zi'];]g 5 35 175
; \ (in @ ~ (inRs. machine
Stove 2 Ay 26
Fl 4 o
G::: If I:ﬂ Dispenser _ | <6, (~[0)\M8" | 108
D 0T WEWES]  swx=324
Mutton 2 Ao 650\ §5@g%§\lhat
) = WX
What is the weighted me St | Xw= Tw
items per kg? frf\{ [\J o
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vear marketing } BSs five years:
vearly budgets (in 'on) are: 5, 7, 8, 6,
7. Find the average budget for the next
year, 019312070
Solution:
x=35,7, 8, 6,7 (in millions)
No. of observationsn =5
We know that
= _Zx

n
X= 3+7+8+6+7 33
3 5 5
X= 6.6 (in millions)
Thus the average budgets is 6.6 millions for
next year.
Q.20 Ahmad obtained the follow
marks in a certain examina

=6.6

Q
w=20.25(in th ds) © f;"_\ﬁ X
Q 19 A cu:panﬂ:s a: _. a Mﬂ TS 65

A NGERY
\}a\ O ...
&mﬁa\& 0 |
Math | Isl. | Comp.
au % |8 | 72
Subjects M&’;"- Weights | Wx
Urdu 78 5 390
English 65 4 260
Science 80 2 160
Math 90 3 70
lslamyat | 85 ) 170
Computer | 72 4 288
TW = 20|TWX=1538
We know that
iw" ZE;‘::X
= L @ @@m
4 S/
|\ 9

Review Exercise -12

Q.1 Choose the correct option.

i. Which data takes only some specific
values? 09312072
(a2) Continuous data(b) D:screte data

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

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

(c) Class limit  (d) Class mark

1ii. Midpoint is also known as: 09312074
(a) Mean (b) Median

(c) Class mit  (d) Cla@

iv. Frequency polygo M
mnsuuﬂM 09312075
(a) Histo ) Bar graph

(d) Range

vi.\ N I
e \Wﬂm
(b) Cumulative frequency

(¢) Middle or centre value
(d) Frequency

(c) Class boundaries
(d) Class limit

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

(a) Class limits  (b) Midpoint
(c) Relative frequency

19312076

used to

— of a data set.

09312077




viii.

HERE

=@ Il
vii. If the mean of 5, 7, 8, 9 and x is 7.5, 5 ig @g ( ﬁ;ﬁb“wmns} N
Whatwill be the value of 2 mﬁ% ,,\ ,\Y ﬁ&jm or occurs most often is called:
(a) 10 \ 'f_—_} (a) Mean (b) Mode 09312080
(c) 8.5 ( )@’ j‘\ ™ (c) Median (d) Weighted mean
%ﬁgﬁ? tﬁe given data: 2,5, 8, X. Find the median of the given data: 110,
and10. 09312079 125, 122, 130, 124, 127 and 120: so312081
{a) 5 (b) 7 (a) 124 (b) 120
(c)0 (d) No mode (c) 125 (d) 127
Answers Key
1 |blii |a |ii|]d]iv[ial|v]ad
vi| e |vii|e |viijd]|ix|[b]| x| a

1. A data in the form of
distribution is also called:

(a) Grouped data |
(c) Raw data _Ei ¢
2. The si; (ﬁ-—l{l] is,
09312083
(a) 4 (b) 5
(c) 8 (d) 10
3. The midpoint or class mark of the group
(6—10), is:
09312084
(a)4 (b)6
(c) 8 (d) 10
4. A cumulative frequency means -—-of
frequencies. 09312085
(a) sum (b) difference
(¢) product (d) quotient

5. A histogram is a graph of —--rectangles:
(a) adjacent (b) nnn—ad_laoent j

(¢) Parallel (d) equal hei m kr‘
Q %\\im 3
09312087

(a) clwﬂg},@ NB) open figure

6. A frequency pnlygnn

= E0=

(c) straight

%‘;b@g)nn fn.quencles

galnst 09312088
midpoints (b) class limits
(¢) class boundaries (d) size of classes

Arithmetic Mean
8. The sum of all values divided by
number of values is called:

(a) Mean (b) Median
(c) Mode (d) Range

9. Direct formula to find mean from
ungrouped data. 09312090

EZZ’Y (b) fo
n Zf
o /D
&) XeasdulD
(d) +Zf

09312089

(a)

(c) E=A+-&3—
n

10. Dll‘ﬂl:-t formula I:ﬂ' F mean from
a 15,-"‘} 09312091
’\ a\X ﬁ%ﬁ (b) X= 2SX
u;\-" f

(c) X"A+Z— (d) X_LA-’-ZE%

[ et



11. Short formula to find mean f'mm

GO

c: r,= Range
ungrouped data is; 092 (S\ m the data 1,4,0,7 and 9 is:
_ 09312097
(a) x=2X (b} : { “ — @0 (b) 4
3 (c)5 (d) 7
%l >.fD .
(c) X=A (d) X=A+ 17. The observation that occurs most often
Zf is called: 09312098
12. Short formula to find mean from E-a;’ median Eg; r:::
d data is: ¢) mean r
SRR daX - Xmlma 18. The class having maximum frequency is
(a) -‘g:Z_' (b) jf:zf called ...........class. 09312099
n 2f .
(a) Modal (b) Median
=¥ D = D (¢)Lower (d) Upper
(c) X=A+Z— (d) }f{=ﬁs+L - _
n Zf W ul‘_;.!l'll’fi mean
13. A deviation is a difference of any 19."When all observations are not of equal
value of the variable from a:  ooa12004 importance then we find, it
1abl
E:i ::zmnstant Eﬁ :‘f:h ; cJ og’ Median
( {d} weighted mean
| Median | chht&d mean X, =——— 09312101
14. The middlemost obse
data set 15 called:
(a)me CE'I e (a) EWX (b] S
(¢) mean (d} range
15. The arrangement of data is necessary to (©) Z_X (d) = WX
find the value of: 09312096 Z w
(a) Mean (b) Median
Answer Key
l a2 [b[3|c|d4|a|5|al6la]7]al8|al9ali0olb
1]c12d13a14a15hIﬁb!?hlSal?dEﬂd
Q.2 Define the following: 147, 135, 153, 140, 135, 161, 145, 135, 142,
(i) Frequency distribution 09312102 150, 156, 145, 128, make a frequency
(ii) Histogram (unequal class limits) table taking size of class limits as 10. Also
09312103
i
(iif) Mean Sialos :;":h“; ;vﬁg;:m and frﬂt%%ﬁncy p::f:::
(iv) Median . 09312108 : @O i\
Q.3 Following are the we:ghts of 40| | \
students recorded to the n QL cof {}bservatmns =n =4l]
138, 164, 150, 132, 144, 12 l&\?\ Smallest value = 119
158,140, 147, 136, 148,152,144, 168, 126, Largest value = 176
138,176, 1 +154, 165, 146, 173, 142, Size of class limits = 10

(3m)=

—



ANoh

Frequency table taking size of class li
119-128 I\ \ /75 855128, ]
129—133-%“#«%\3 T 1128.5-138.5 133.5
| N = 143,
WWUWMIH 13 [138.5-1485 35
Ml Tao-1s8 [ 9 | 148.5-158.5 153.5
159168 ‘m 5 | 158.5-168.5 163.5
169—178 Il 2 | 168.5-178.5 173.5
(b) Histogram of weight 40 students (c) Frequency Polygon of weight of 40
_ students '
il ST T ] EEEEEE
L L On e 2 e anite )| | 1 Seake
| L i | it = 2 amitg | ma_:-ult-lbow:F_-_IDm____
. = D yamiee | o < 2 mhits
s'
AR | Loy
2D\ )E‘m%
Jr ‘2‘\0\ b
[ AN
- -
3.5 145.5) 158.5| 16835/ 1735 ;

Q.4  From the table given below.

Draw a frequency polygon on histogram for the given

frequency distribution. 09312107
Weight (kg) 30-56 | 57-59 | 60-64 | 65-72 | 73-75 | 76-80
Frequency () 25 32 40 30 15 8

Selnﬁ_np:_ : _ . _ = :

Weight (k) | () [ Sze of class () | i Sl
50-56 |25 7 49.5-56.5
57-59 |32 3 32+3=107 56.5-59.5
60-64 | 40 5 40+5=8 59.5=64.5
65-72 |30 8 30+8=38 _ A5\ (CHAB 725
73-75 15 3 A= W[ B2 5755
76-80 8 5 U\ 7t RS we\ Y [ 75.5-80.5

S
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Title: Frequency polygon on histogram
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49,5 |54i5 |595 |64)5 | 69.5 | 745 | 84.5
Cldss Boundaies
Q.5 Gwen below are marks obtained by 45 students in the monthly test of Biology.
19312108
Marks 20-24 | 25-29 30—34 35—39 45-4
No. of students 05 08 Iz @)\

With reference to the above tal.'lle find the felle C‘le&?
(i) upper class boundary of the 5™ elae @@ 09312109

(ii) lower class boundaries o

th
(iii)midpoint of all the elas 'n E :I :: \
quency.

(iv) the class lntenr
Solution:

09312110
09312111
09312112

QJm T Nalof st (| Miipeini 5 | CB
20-24 5 22 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 42 395-44.5
4549 2 47 44 5-49 5

Answers:

1) The upper class boundary of 5" class is 44.5. |
i) The lower class boundaries of all classes are 19.5, 24.5, 29.5, 34.5, 395 and 44.5

respectively.
u1) The midpoints of all classes are 22,27, 32, 37, 42 and 47 respectively. (see co 3)
) The classes interval with least frequency is (45-49). \f K_‘:9C)
Q.6 Given below is frequency distribution; \ o 09312113
Draw frequency polygon a histngr%{ym
O\ fa ﬁ\ T
Class limits | _ 549\ \|\U0-14 | 15-19 [ 20-24 [ 25-29 | 30-34
Frequency [N 9 8 I8 11 2 5
g




Solution:

\
M A 12 9.5-145
“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.
4 1 ]
W] = - |
1 On x-axis: 2 boxes=5 units
! On y-axis: | box = 2 units
Ho
[ _ ~-
12 — ﬁi:)ﬁj@ E\S\
z N
o [IuU v
= Vo
lks g%&
LT
{"@[Rﬁ i
o0y |
i N— sl |
45 | 955 | 145 [19(5 | 245|295 | 345
C|‘]as:1 Boundaries |
Q.7 For the following data, find the ' . Qulnﬂ:y Cost of
weighted mean. ' 09312114 CItems | S Y| item |
hem et Chair 20 | 500
tem " | item(Rs.) 300
Chair 20 500 n
Table 20 400 W
Black board 10 780 G 230
Tube light 25 o)\
Cupboard 09, \\\ 20
AN =T
Solution: WN\N




We know that
ZWX 39 200

Xow=

4'?3 81

Thus the a
Qs 4?" 81.

ge price of e
M school allocates

*unds of Rs.50,000 to five different sectors:

1) chair Rs.15,000 09312115
i1) tables Rs.12,000 09312116
11) black boards:; Rs.6,000 09312117
i) room renovation: Rs. 10,000 09312118
'v) Gardening: Rs. 7,000 019312120

Find the average of funds allocation m each

@g&@.

The average 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

Solution:
X =84,91, 72,68, 87, 78
No. oftests=n=106

sector of the school. e k}:“"‘.‘" T
X=X
Solution: n
Sectors | Alloea %= 84+91+72+68+87 +78
Chairs 15,000 6 m
Tables 12,000 — 480
Black boards 6,000 K= - Q@@)
Room renovation | 10,000 T\ éu
Gardening 700000\~ V4 P
Total Rs.50.0801\ | V| 1\
N U=
0.10 Adjo ution showed maximum load (in kg) supported by certain ropes.
¥ind 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 > 8 12 6 2
Selution:
Lzt 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 h ey 100 100-100=0 0
- 103-107 8 105 105100 =35 40
108—112 12 110 110-100 = 10 120
| 113-117 6 115 115-100=15 | 80
118-122 2 120 12610024 CLO)\1 40
, Iw=35 W/ EA1 2D=280
We know that

4+W

T




X =108 kg
Thus average load supported by ¢

Q.11 Usman rolled

times. Each nm ecorded
as 8, 5 d the median
and mn 09312123
Solution:

(a) Median ( X)

Arranged data:

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

No.of obs,=n=§8 (Even)
n+2

’ﬂ )mobs,-b[ : )mubs.]

Q.12 Two partners Mr.Aslam and Mrs. Kal

n

2

X=

2

m@@ﬁ?

=
AnoEE

5112)

X=6
(b) Mode
Since, most repeated value is 6 s0 mode = 6.

SO0m run a company. In the following data

the weekly wages (in Rs.) of employees who work in the compan :r!/zg}xe\m 09312124
Wages(Rs.) | 600-700 | 700-800 80090019047 1090, 1000-1100
Employees | 3 |_ 30 _F\(W W Y21 1|
Find mean, median and kj'ﬁ 09312125
Solution: |
(a) Mean AN VY _
 (Rs.) | Employees () | Midpoints (x) |
600—?(](] 3 650 1,950
700-800 . 5 750 3,750
800-900 7 850 5,950
9001000 21 950 19,950
10001100 11 1050 11,550
If=47 Ifr=43,150
We know that
 _ Zfx 43150
=T==2_9gj3
St & 5
(b) Median :
Wages (Rs.) Employees Cummulative Freqnen ﬁ@@
N oh s
600-700 3 T\a ﬁ\-““u\ ]
700-800 R\ﬁ (O B
e = L ath
800-900 QAL \j\}b‘““ 3+5= @ —~C

[T
N s



[ @00 -1000 f-21 15 +21 “36 e r;:rJﬁ 'gmup]

=4

1000-1100 i A /J \%
\ UJ.'- e
Since, class containing —%%ﬁ%\) tions = 23.5™"
Observati élass, so median class (900—1000)
We know

= h({n
X= 4421 B
f(z “J

Put £ =900, h=100,f=21,c=15

% =900+ 190 [—- 15}
o122
=900 + @(s 5)
X =900 + @
21
X =900 + 40.48
X =940.48 Eﬁﬁh
Wages (Rs.) Empl > @@
| 500-700 A0\~ v i :
_700-800 AR
- 800-900 AT
= - | fm— 21 Modal group
1000-1000 fa— 11

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

X=1¢+ (fa—f))xh
{fm_'fll'i'(fm-fl)
Put £ =900, f,=21,fj=7,fz=11and h= 100

% =900+ _(21=7)x100
(21-7)+(21-11)
% = 900 4 14100
14+10

900 + l‘f Jq @

S e
Qﬁ%@—_—_




