INTRODUCTION

Statistics 18 a branch of mathematics which deals with the
collection, classi fication. presentation, analysis and interpretation
of numerical data.

Data

The word *data’” means mformation in the form of numerical figures
or a set of given facts.

Ex. The percentage of marks scored by 10 pupils of a class in a
test are :

36,80, 65,75,94,48, 12, 64, 88 and 98. The set ofthese figures is
the data related to the marks obtained by 10 pupils in a class test.
Statistical data are of two types (1) Primary, (11) secondary.
Primary Data

The data which is collected by the investigator with a definite
plan or design in mind 1s called Primary Data.

Secondary Data

When the data is gathered from some sources which already had
stored for some purpose, then the data 15 called secondary data.

Data as such can be qualitative or quantitative in nature. If one
speaks of honesty, beauty. colour, ete. the data 15 qualitative while
height, weight, distance, marks, etc. are quantitative.

SOME BASIC TERMS

Raw data

The data which 15 collected for specific purpose and put as 1t 1s
(without any arrangement) is called raw data or the data obtained
in original form are called raw data or ungrouped data. Each entry
in raw data 1s known as an observation.

Ex : Runs scored by batsman in a T-20 cricket match are:

17,20, 15,42,25, 17,23, 18,5, 15
Range of raw data

The difference between the highest and lowest values of given
data 1s called range. In the above case,

Highest Score =42, Lowest score=5
Range = Highest Score — Lowest score=42 — 5=37

Variable or Variate

A characteristics that varies in magnitude from obeservation to
observation.,

Ex. weight, height, income, age, etc.. are variables.
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Frequency

The number of times a particular observation occurs 1s called its
frequency.

Ex. Marks obtained by 20 students of a class in a unit test are:
8,5, 10,6,12,18, 10,5,11, 13, 4, 3@8l 1210, 10, 19, 5,7

By observation, we can see that 5, 10and 11 occurs three times,
four times and two imestespectively. Hence, frequency of 5, 10
and 11 are 3, 4 and 2 respectively.

PRESENTATION OF DATA

Frequency Distribution Table

There are two types of frequency distribution table.

i) Discrete (or Ungrouped) Frequency Distribution Table
Consider the marks obtained by 20 students in mathematics

annual examination of class VI (Marks are out of 100) :

60, 70,59, 60,50, 58,62, 56,59, 59,58, 70, 58, 62, 50, 58, 58, 50,
62, 56

Tomake the data easily understandable we write it as in the
following table.

Marks obtained 50 56 58 9 60 62 70
No. of students (Frequency) 3 2 5§ 3 2 3 2

The above table is called Discrete (or Ungrouped) Frequency
Distribution Table or simply a Frequency Distribution Table.

(ii) Grouped Frequency Distribution Table

When our data is large e.g. we are given marks out of 100 of
60 students. To make the data more sensible. we condense the
data into groups like 50— 55, ......., 90— 95 ( Assuming that our data
1s from 50 to 92) as given below.

Marks obtained

(Groups or class Intervals) | No. of Students (frequency)
50-55 b
55—60) 4
60— 65 12
65— 70 5
T0—-75 2
75—80 6
80— 85 8
85 —90 5
90 —95 10

Total 60
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The above type of table 1s called Grouped Frequency Distribution
Table.

Least number of any class interval 1s called the lower limit of that
class interval. And greatest number of any class interval 1s called
the upper limit of that class interval. Ex. 50 and 55 are the lower
and upper limit respectively of the class interval 50 — 55,

class size

The difference of upper limit and lower limit of any class interval
is called class size or class width of the whole grouped frequency
distribution. Class size of the above grouped frequency
distribution 1s (55 — 50 = 5).

NOTE :

Upper linut of any class 1s not included in that class, Hence the
class inverval 60-65 means ‘equal and greater than 60 but less
than 65.”

CUMULATIVE FREQUENCY DISTRIBUTION
TABLE

There are two types of cumulative frequency distribution table.

(i) Discrete Frequency Distribution

In a discrete frequency distribution, the cumulative
frequency of a particular value of the variable 1s the total of

all the frequencies of the values of the variable which-are

less than or equal to the particular value.
Ex : Consider marks obtained by 45 students of elass VIITin
an assessment 1s given below:

Marks 0 5 10 M4 .16

18 20
4 S 1Z 6 35

No. of students (Frequency) |

Then the commutative distribution table 1s given by

No. of children No. of families Cumulative
(frequency) frequency
| 3 3
2 b 11{(=5+6)
3 4 15(=11+4)
4 3 18(=15+3)
5 2 20(=18+2)
Total 20

(ii) Grouped Frequency Distribution

In a grouped frequency distribution, the cumulative

frequency of a class is the total of all frequencies up to that

particular class.

To calculate cumulative frequencies, the classes should be
written in ascending order.

Ex: The followmng table shows the number of patients getting
medical treatment in a hospital on a day.

Statistics
Age (in years) No. ol Pafients
|Class Intervall |[Frequency| | Cumulative Frequency
1020 90 50
20-30 50 140(=90 +50)
30—-40 60 200 (= 140 + 60)
40-50 80 280 (=200 + 80)
50—-60 50 330 (=280 + 50)
60—70 30 360 (= 330+ 30)
Total 360

The above table showing the cumulative frequency with class
interval is called grouped frequency distribution table.

EXCLUSIVE AND INCLUSIVE CLASS INTERVAL

Class interval of the form A0 — 20,20 —30.30-40, ........ - m which
upper limit of any class interval coincides with the lower limt of
the just next clasginterval, 1s called Exclusive class Interval.

Class interval ofthe form 10— 19, 20—-29, 30-39........ - in which
upper limit of anyelass interval does not comncides with the lower
lmut ofthe justnext class interval, 1s called Inclusive class Interval.

RELATIVE FREQUENCY DISTRIBUTION

Relative frequencies are very useful for the comparison of two or
more frequency distributions. The relative frequency of any class
15 the percentage of the total frequency.

| .y Class frequency 100
.., Relative frequency = Total frequency i

GRAPHICAL REPRESENTATION OF DATA

Data can be represented graphically in the form of:
(A) Bar graph or Bar chart

(B) Histogram and

(C) Frequency polygon

(D)  Pie Chart

(E) Cumulative Frequency Curve (Ogive)

(A) BAR GRAPH

A bar graph is a pictorial representation of the numerical
data by a number of bars of uniform width erected horizontally or
vertically with equal spacing between them.

Bar graph is the simplest and popular graph to show
ungrouped (or descrete) frequency distribution graphically. To
draw bar graph, rectangular bars of uniform width with equal
spaces in between them are drawn on a horizontal ray OX. Data
(or items) are taken on OX ray. Each bar represent a data (or
items). Height of each bar represents frequency of the
corresponding data, Suitable scale of height of bars are shown
on a vertical ray OY. See the following table :
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Years Expenditure (in 10 lakh of rupees)
[frequency]

2004 3

2005 15

2006 25

2007 35

2008 10

The above table 1s the discrete frequency distribution table, which

shows expenditure on health by ABC Pvt. Ltd. during five years
(2004 to 2008).
Bar graph of the above discrete frequency distribution is shown below:

Expenditure (in 110 lakhs of rupees)

S
-
X
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DO%

o
e

B
Years

Bar graph of the expenditure of health by ABC Pwt. Ltd:

v 2007

The important features of bar graphs are:

(a) It is used to represent unclassified frequency distributions.

(b) Frequency of a value of a variable is represented by a bar
(rectangle) whose length (1.e.-height)1s equal (proportional)
to the frequency.

(¢) The breadth of the bar is arbitrary and the breadth ofall the
bars are equal. The bars may ormay not touch each other.

m I: Represent the following frequency distribution
y bar graph:

Value of variable | 3 ] 9 12 15
Frequency ] 10| 4 3 8

Solution:
Either of the following bar graphs (fig (1) or fig (11)) maybe
used to represent the above frequency distribution.
p
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(B) HISTOGRAM

A histogram is«a graphical representation of a frequency
distribution in the form of rectangles one after the other.

The bases of these rectangles represent the magnitudes of the
variables of the class-boundaries. So these are taken along the x-
axis. The heights of these represent the frequencies of the
corresponding magmtudes of the variable of the class-boundaries.

Monthly Earnings

(in hundred rupees) No. of Workers
80-120 4
120-160 6
160-200 12
200-240 8
240-280 5

To draw the histogram of the above frequency distribution
we follow the following steps :

(a)  Omnthe horizontal axis, mark the class mtervals with a umiform
scale.

(b) On the vertical axis mark a scale to measure the height of
bars which isequal tothe frequencies. with a uniform scale.

(¢} Construct rectangles with class intervals as bases and the
corresponding frequencies as heights.
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The above graph 1s the graph of histogram of the given grouped
frequency distribution.

Note : Since the first class interval 1s start from 80 not from 0,
hence we use a “kink’ or a break (z) on the x-ray just

after ().

el T 7 » The following table gives the marks scored by
100 students in an entrance examination.

Mark : 0-10 | 10-20]20-30{ 30-40] 40-50| 50-60|60-70{ 70-80|
No. of students| 4 | 10 16 22 20 18 |8 2

'[F requency)

Represent this data in the form of a histogram.

.
.
d /%/A%%A%é%ﬁﬁf b

We represent the class limits along X-ax1s on a suitable
scale and the frequenciesalong Y-axis on a suitable scale.
Taking class-intervals as bases and the corresponding
frequencies as heights. we construct rectangles to obtain
the histogram of the given frequency distribution as shown
n figure.

(C) FREQUENCY POLYGON

It 1s another method of representing frequency distributions
graphically. Also, 1t 1s used to represent classified or grouped
data graphically.
It 15 a line graph of grouped frequency distribution plotted
between class marks and frequencies. It can be obtained in two
WA YS:
(a} By first drawing Histogram and
(b)  Without drawing Histogram
(a) Steps of Drawing Frequency Polygon (By First
Drawing Histogram):
(i)  Drawthe histogram from the given data

(1)  Obtain the mid-pomnts of the upper horizontal sides of
cach rectangle.

() Join these mid-points of the adjacent rectangles by
dotted line segments.
(1iv) Obtain the mid-point of two assumed class intervals

of zero frequency. One before the first and other after
the last class interval.

(v) Complete the polygon by joining the mid-point of
class first to mid-point of its left adjacent class and
mid-point of last class intervals to the mid point ofits
right adjacent class interval.

)T 3 Draw a histogram and a frequency polygon of the

following data :

Age in vears |0-6 6-12 12-18 18-24 24-30 30-36 36-42
No. of persons|6 11 25 35 18 12 6

Solution:

First we draw histogram of the given data, then we will
locate mid-pomts ef top-horizontal side of rectangles.
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Now, join these mid points by dotted line segments. Complete
the polygon by joining the mid points of first interval to the mid-
point of its left adjacent assumed class interval of zero frequency
and mid-point of last class interval to its adjacent right assumed
class interval of zero frequency.
(b) Steps of Drawing Frequency Polygon (Without
Drawing Histogram)
(1)  First calculate the class marks (mid points) x . x, x .
.., X; of the given class mtervals.
(11) Marl{_rli_rl,_rr s o along X-axis.
() Markrespective frequencies f, f. f......f almg Y-axis.
(iv) Plot the points (x, /). (x,, L1 (x, f)s oo (x . S)

(v) Join points plotted in step (iv) by line segments.

(vi) Take two class intervals of zero frequency, one just
before the first and other just after the last class interval
given. Locate their mid points.

(vit) Completethe frequency polygon by joining the point
(x . [ ) to the mid-point of the assumed class interval
of zero frequency just before the first class nterval
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and (x . f) to the assumed class interval of zero
frequency just right to the last class interval,

el 4: Constructa frequency polygon for the following
data without drawing the histogram:

Class Interval | 0-8 | 8-16 | 16-24 | 24-32 | 32-40 | 40-48
Frequency 8 10 16 24 15 7

Solution:

Calculate class marks of given frequency distribution

Class Interval | Class Mark (or mid-point) | Freguency
(-8 4 &
8-16 12 10
16-24 20 16
24-32 28 24
3240 36 15
4()-48 44 7

?
A
30 -
25 - (28,24)

T 20 -

¥ e (20,16) (36,15)

=

3 10+

ke (44.7)

5 =)
/{} 1 | I I I I | [ I | 1 1 ’-Y
4 8 12 16 20 24 28 32 36 40 44 48

Class Mark —»
Pie Chart or Circle Graph : A pie chart 1s a way of showing
how something 1s shared or divided. It shows the relationship
between a whole and its parts.
In pie charts, entire circlesof appropriate radius represent total
allocation. The circle 18 divided into sectors. The size of each
sector 18 proportional to the information it represents,

Frequency

Centralangle = x 3607

Total Frequency

Following figure is the Pie chart which shows how 720 students
usually come to school,

Byeycle

Fi
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The whole group of 720 students 1s represented by a circle. The
total angle at the centre of the circle 1s 360°. The angle of 120° at
the centre corresponds to students who come to school by bus.
Since angle of 360° at the centre corresponds to whole group
of 720° students,

1° ; ds 1 i = 2 student
corresponds to oo = udents

120° carresponds to E—Ex 120 =240 students

_ . : 720
Similarly students coming by bike are EE-{;}-KI-I[}: 80

: 720
Students walking to school are ﬁx 80 =160 and so on.

e T 5: The way Mr. Goel spends his allowance is given
below. Draw the pie chart.

Item Percent
Haobby 10%
Lunch 20%
Recreation | 45%
Savings 25%

Total 100%

- ... Habby
360 .

Recreation
1627

Fig.
Solution:
[tem % | Fractional Part | Central Angle
10 ] ]
Hobby 1 0% —_— —x 360° = 36°
100 10 10
20 1 |
Lunch 20% —=— —%a360% = 72°
100 5 5
Recreation | 45% E = 1 1‘;{ 360°=162°
100 20 20
Savings | 25% 25 1 |
AVITES 0 m - 4- E w 3602 = 9Q°

.  Draw a circle of convenient radius.

2 Divide it into sectors of central angles 36°, 72°, 162° and 90°,
3. Write the items n the corresponding sectors.

The obtained figure 5.4 given on prev, page 1s the required pie
chart.
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Cumulative Frequency Curve (OGIVE)

Cumulative frequency curve or an ogive is the graphical
representation of a cumulative frequency distribution. There
are two methods of constructing an ogive

(1) Less than method (11) More than method

(i) LessThan Method

Following are the steps for construction of an ogive:

(a) Construct a cumulative frequency table of less than type.

(b) Mark upper class limits along X-axis.

(c) Mark the corresponding cumulative frequency along
Y-axis.

(d) Plot the points [_'.i.’f-._._f;-]._, where xX; 1s the upper hmit of
a class and 1. 15 the corresponding c.f. and join them
by a smooth free hand curve.

The curve we get is the Less Than Type Ogive.

el 6: Draw an ogive for the following frequency
distribution by less than method.

Now, mark the upper class limit on X-axis and frequency along
Y-axis. plot the points (8, 8), (16, 20). (24, 40). (32, 56), (40, 64)
and (48, 74). Join the points by smooth free hand curve to get
the required less than type ogive.

 §
M

80 T

70T
60 +
50 +
40 T
30 +

201

Cumulative Frequency ————>

10+

(48. 74)

0

24

i 1

40

43

I Class Interval

()-8

8-16

16-24

24-32| 3240 | 4048

I Frequency

8

12

20

|5|_

8 10

Solution:

Class Interval —>

(ii) More Than Method
Following are the steps for constructing an ogive.

First we prepare a Less Than Type frequency distribution table.

(a) Construct a more than type frequency distribution table

(b)  Mark the lower class limit on X- axis.

Draw cumulative frequency curve or ogive by more than method.

Sofution:

First convert the given frequency distribution table to More Than Type frequency distribution table.

S ecors

More than or equal to 400

More than or equal to 450

More than or equal to 500

More than orequal to 350

More than or equal to 600

More than or equal to 650

More than or equal to 700

More than or equal to 750

No. of Candidates
230
230-20=210
210-35=175
175 —-40= 135
135-32=103
103 -24=179
79 -27=52
32-18=34

Elassll “tjml Cnmulative Frequency (c)  Mark the corresponding cumulative frequencies on Y- axis,
Lz:s-,s-, :l:: = v T3 g T (d)  Plot the points and jom them by smooth free hand curve.
¢ss than =

T 20 + 20 = 40 The obtained curve 1s the More Than Type Ogive.
Less than 32 40 + 16 = 56 ; o, S .
Less than 40 56 + 8 =64 el 7 The frequency distribution of scores obtained by
Less than 48 64 + 10.= 74 230 candid ates in a medical entrance testis as follows:

Scores 400-4501450-500]500-550 | 550-600 | 600-650 | 650-700 | 700-750 | 750-800

No. of Candidate| 20 35 40 32 24 27 34

Now mark the lower limits along X-axis and cumulative frequencies along Y-axis, and plot the points (400, 230), (450, 210), (500,

175). (550, 135), (600, 103), (650, 79). (700, 52). (750, 34).
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Join the points listed above by smooth free hand curve to
obtain the more than type ogive.

Scale:

X
A

260 1
2401
2201
200 4
IR0 A
60 -
140+
120
LOO +
&0 T
60
401
20+

(400, 230)

(450, 210)

(300, 175)
—More Than Type Ogive

(350, 135)

(600, 103)
(630, 79)

No. of candidat ¢ §——=a

(700, 52)

4 ! 4 ! 4 4 ' t > X
0 400 450 500 550 600 650 700 750

SCOMES —

MEASURES OF CENTRAL TENDENCY

If the data 1s very large, the user cannot get much mnformation
from these data or its associated frequency distribution. In this

case. the information contained in data are represented by

some numerical values, called averages. These averages are
also called measures of central tendency or measures of location
because they also give an idea about the concentration of the
values in the central part of the distribution of data which
describes the characteristics of the entire data or its associated
frequency distribution.
Average can be categorised as follows:
(1) Mathematical averages

(a) Arithmetic mean or mean

(b) Geometric mean

(¢) Harmonicmean
(11) Positional averages

(a) Median

(b) Mode

MEAN

Mean of a set of observations 1s thewr sum divided by number

of observations. Mean is denoted by X. The mean X of n

observations Ky My Ko insnasns . X, 18 given by
X t+Xx5 -|-_1'3 yy PPN g 1] 1 L
X = : =—Z-T;
m ni

s el & Find mean of 21, 22, 24, 26, 32.
Solution:

Xty txg+xs 21422+24+ 26432 125

= = 25
X 5 5

it 9: The mean of 6, 10, x and 12 is 8. Find the value
of x.
Solution:
n
2 i
¥= =l _ 6+10+x+12 28+x g _ 28+ x
i 4 4 4
(- Xx=8)

=28+ x=32=x=4, valueofxis4

Some Important Results About Mean

(1)  If each observation is increased by ‘a’, then the mean 1s
also mncreased by ‘a’. If is the mean of n observations
X{s X5, .oy X, then the mean 6f ebservations (x| + a). (x,
+a), (x5 + a), ..., (x, + DS Ba).

(1) Ifeach observation is deercased by “a’, then mean is also
decreased by ‘a’s If ¥ 18 the mean of n observations
X{s Xy, -y X 1 then.mean of observations (x, — a). (X, —
4). s Ax, —a) s (¥ —a).

() If each observation i1s multiphied by a non-zero number
‘a’. Then, mean is also multiplied by *a’. If ¥ is mean of
n'‘obseryations x|, X,, ...., X, then mean of ax,, ax,. ...,

ax 1sa.x.

(v} If each observation is divided by a non-zero number ‘a’,
then mean 1s also divided by the non-zero number *a’. If

x 15 the mean of n observations x,. X5, ....... X . then mean

g % g i
D:I' B S L L |
a a a a
(v) If 1s the mean of n observations x,, X,. ..... X,. then the

algebraic sum of deviations from mean 1s zero. i.e.

i(_r,. —x)=0
i=l

Combined Mean

If ¥.%,.......x; are the mean of k series having number of
observations (or data) n,, n,, ......., n, respectively then the mean
x¥ of the composite series 15 given by

”l _rfl +H2_f2 +....+.T:i'ﬂ.:'-.'[1

_f:
”l +HE +....+H£

Weighted Arithmetic Mean

[f x|, X,. ..., X denote n values of the variable x and w,, w,,
., w_ denote respectively their weights, then their weighted

mean 18 X, =

Note : If the weight of each observation 1s 1, then weighted
mean = arithmetic mean
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10: The mean income of a group of persons is T

400. Another group of persons has mean income ¥ 480. If the
mean income of all the persons in the two groups together is
< 430, then find ratio of the number of persons in the group.

Solution :

mX; +H5X5
X = & X =400, x5 =480, ¥ =430
m-—ns =
m (400) + n, (480 n 3
o L i i 30n, =500, = — =%
n +n; 3 .

= nin,=5:3
Hence, required ratio =5 : 3

Mean of Discrete Frequency Distribution

Mean of discrete frequency distribution may be computed by
any one of the following methods :

(i) Direct method

(i) Assume mean method (Short—cut method)

(iii) Step—Deviation method

(i) Direct Method

For the discrete frequency distribution, we have

X 1 X X AF | sevnenen | Xy
filh ||| | a
then arithmetic mean of values x|, x,, ..., x,_ 18 given by
. i faxaF i+ x nofx
Mean (7)< 2L H /2% .‘nr::z.ff-lf
f-l +f2 o ! I - i=] Ej{f

Example

I1: Find the arithmetic mean of the following

x |47 1013 16|19
o | 7015 |20 |25 |30

Irequency distribution :

Solution :

X; fi fix;
3 7 28
7 10} 70
10 15 150
13 20 260
16 25 400
19 30 570
3£ =107 | 3fx, =1478
= E,f,flr,- _ 1478 —
5, 107 ~ '

12: Find the value of kif mean of the following data

X

5110 (15|20 |25
fil11k|8[4]5

is 14

Solution ;

X; fi Jixi
5 7 35
10 k 10k
15 8 120
20 4 80
25 5 125
Total |2/, =24+k | Z f,x; =360+10k
N, s 5 15 % s 360+ 10k
)24y 24+ k

=336+ 144k=360+10%
= 14k—10k=360-336

= 4k=24 = k=6
(i) Assumed Mean Method (Short-cut Method) :

"
X =A+— 2 fid;, where A 1s assumed mean, d=%—A
¥ =1

1]
and N = L]f,
=

NOTE:
(1) The number *A’ 1s generaly chosen in such a way
that the deviations (4 ) are small.

(1) Generally the middle data is considered as
assumed mean.

If there are two muddle data, then you can take
those middle data as assumed mean., whose
frequency 1s greater. Let us understand this
method by doing the following illustration.

13: Compute the mean height by Assumed mean

method of plants from the following frequency distribution :

Heightinem | 61 |64 [ 67 |70 | 73
No.ofplants | 5 |18 |42 |27 | §

Solution

Height (x;) | No.of plants(L;) | d; =x;-A fid;
61 5 —6 ~30
64 18 —3 -54
67(A4) 42 0 0
70 27 3 81
73 & § 48
N=ZXf =100 X f;d; =45

Let assumed mean (A)= 67 (generally middle data)
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I H
Weknow, Y= A+ I Y fd;
Y j=]

= x =67+ 4—5 =67+0.45=67.45
100

(ili)  Step Deviation Method
This method 1s used if the deviation d.’s are divisible by
any common number h.
o iy
x=A +[ L_;f'”' }h where u; = 4
28 h
NOTE:

Calculate mean diameter by step deviation method of the heads
of the screws.

Solution :

Let us suppose assumed mean, 4 =40

As x. —40, whr::re_rf.: 34,37.40,43, 46, 1s divisible by
3. therefore h=3

Calculation table 1s given as :

(1)

The step-deviation method will be convenient to
apply 1f all the d;s have a common factor.
(1) The mean obtained by all the three methods 1s the same.

Following illustrations will help to understand this method.

Fxample

method for the following frequency distribution :

I14: Find the arithmetic mean by step-deviation

X; 5

10

20

30

35

40

45 | 50

f

;| 20

43

67

45

39

9

8 6

First of all we construct the calculation table by taking 25 as
assumed mean (A).

Solution :

x; —40
X; fi i fiu
34 17 ) 34
37 19 4 19
40( A) 23 0 0
43 21 1 21
46 p- 2 54
2af; =107 X fiu; =22

We know. ¥ = A+[l‘ﬁ£:‘f]xh
. >/

22%3

= x =40+ = 40+ 0.6 = 40.6 mm nearly.

Mean of Continuous frequency distribution

In case of continuons frequency distribution with class
mntervals arithmetic mean may be computed by applying any of
the methods discussed above

NOTE:

The values of x|, x, . ——, x_are taken as the mid-points
or class marks of the various classes. Let us understand
the mean of Continuous frequency distribution by
following illustrations.

X, Frequency (f)) u; = : Jiu;
5 2 —4 — 80
10 43 —3 —129
15 75 . — 150
20 67 -] —67
25 (A) T2 0 0
30 45 | 45
35 39 3 T8
40 4 3 27
45 ] 4 32
) 6 5 30
Sum N =3%f =384 fu. =214
Thus Arnthmetic mean
—3714

(x)

Fxample

[Eﬁuf} [
= A+| —— [xh=25+
X/,

=25-2.T86=22214

384

]xfr

I15: The measurements (in milli-metres) of the

diameter of the heads of 107 serews are given below:

Diameter inmm(x; )

34

37

40

43

46

No.of screws(f;)

17

19

23

2]

_—

27

(i) Direct Method
For the discrete frequency distribution
5 |7 [ | A3 e,
Llh|A|f In
Mean ()= .ﬁ-Tl + f2X2 +.fJI3 +““-“..lf;:-Tu

i = e i 1 TR o )

16: The following table shows the marks secured
by 100 students in an examination.

Marks

0-10

10— 20

2030

30-40

40 = 5()

No.of students

L5

20

35

20

10

Find mean marks obtained by a student.
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Solution :

NOTE:

Marks | Mid value (x;) | Frequency ( f;) fix; [f there are two middle class interval. then you can take
0—-10 5 15 75 mid-point of that middle class interval whose frequency
070 T >0 300 18 more as assumed mean.
- 2 A
a3~ . ) i bEh It /7r Find the mean of the following frequency
03 2 i Al distribution by Assumed Mean Method.
44— 50 45 1) 45()
Total S /=100 S fx, = 2400 Class Interval Frequency
2 fix; 2400 e :
-_T-
Mean=x = l'f" == 24 4-R 3
&3 812 6
(ii) Assumed Mean Method 12-16 16
z fid; i
Mean (x)= A+ _:f'i_“ whered = x,— 4, x;=mid-point 1620 3
f£ith o] it T { 20-24 14
0 lass interva
i class intery o | T T
A = Assumed mean, which 1s generally the mid-value of 7% 30 n
middlemost class Interval. e
Solution :
Class interval Mid values (x;) Frequency (fi) |Deyation (d;) =x ;-4 fidi
0—4 2 b —12 ~72
4-8 6 3 8 24
8—12 10 b —4 —24
12-16 14 (A) 16 0 0
16-20 18 3 4 12
20-24 2 14 8 112
24-28 26 10 12 120
28-32 30 8 16 128
Y f; =66 5 fid =252
S fd, 259 Solution :
Mean = A+ ——=14+—— =14 + 3,818 =17.818
> 1 66 Class Interval | Mid- value (x; | 1 u; =(x;-A)/h S
(iii)  Step Deviation Method 080 40 == 2 =
s £ 8= 160 120 35 -1 -35
Mean [ﬂ = A+ ——"xh_ where, A= Assumed mean, 160 —240 200 (4) . o u
3 .-fj 240 =320 280 25 l 25
y 320 = 400 360 24 2 45
X; = T e
i =~ P h=Class Size Totml Eh=10 i =~
1 - i
MEHI‘I{?] = -!—é—';{ﬂ"-xh =Eﬂﬂ+t—]xﬂﬂ
e ITE /8 Calculate the mean for the following frequency 3 ¢ 1
distribution (By step deviation method).
en \Pyasp ) o 2x8 16 1000-16 984
Classinterval | 0—80 | 80— 160 | 160—240 | 240—320 | 320—400 S AT e s
frequency 22 35 44 25 24 )
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NOTE:

(1) Themean obtained by all the there methods 1s the same.
(1) The assumed mean method and step-deviation
method are just simplified forms of the direct method.,

(m) If x andl,{; are sufficiently small, then the direct
method is an appropriate choice,

(iv) Ifx andf are numerically large numbers, then we
can go for the assumed mean method or step-
deviation method.

(v) Iftheclass sizes areunequal, and x are large numberically,
then we can go for the step-deviation method.

Geometric Mean (GM)

B, iy i x are n non-zero values of a variate X, then
geometric mean is

GM = (X. X,. ...
And if corresponding frequency of each variate is f, £, ... {  then
(GM =[K]ﬂ. xﬂl ...Kﬂln}i"ﬂ
When N=f + £ +...+f
IS /9: The GM of the numbers 3, 3%, 3%,..., 3" is

I/'n
.H.n]

(a) 3&nm b) 3@-D2
I:l‘.:} 3n_-'1 fﬂ] 3{“ + 1)
Solution : (d)
GM=(3-323%....3min
n(n+1) /0
=31 +2+..+tnpn — i _ 3%

Harmonic Mean

Ifx,, x,,,..x_arennon-zero values of a variate x, then harmonic
mean 1s

n
— S T
X X Xn
And if corresponding frequencies of each variate is f, £, ...
{ . then
£+ +...+f
HM = ——2 3
f; f, £
— = 4
I{l KE H‘I:‘l
MEDIAN

The medianis that value ofthe given number of observations.
which divides 1t nto exactly two parts.

Median 15 the middle most or the central value of the variate
in a set of observations,when the observations are arranged
either m ascending or in descending order oftheir magnitudes.

Methods to Find Median

When the data 1s arranged in ascending (or descending)
order the median of ungrouped data is calculated as follows:

(i) When the number of observation (n) is odd. the median

; - n+] ;
15 the value of the T th observation.

(ii) When the number of observations (n) 1s even, the

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gurt dagrge VISIT &2 :

y g n n
median is the mean of the ;th and the E 1 th

el

observations.

Median of the Discrete Frequency Distribution

Step-1 :  Find the cumulative frequencies (c.f.)
N &
Step-11 Find 5 where N = Z[.f,-
[
Step-111 See the cumulative frequency (c.f.) just greater
i
than 7 and determine the corresponding value
of the variable.
Step-1V The value obtained in.step I is the median,

20: Obtain the median for the following frequency
distribution :

x: | | 2 &V 4 W5 6| 7 819
8 |10 1L Q16|20 25] 15

Example

Solution: |
Calculation of Median
2 10 1 8
3 11 29
4 16 43
5 20 65
6 25 90
7 1 5 105
8 114
L 120
N =120

N
Here., N =120 = E = 6l

We find that the cumulative frequency just greater than

N
& 15 65 and the value of x corresponding to 65 is 5.

Therefore, Median = 5.

MEDIAN OF CONTINUOUS FREQUENCY
DISTRIBUTION

Algorithm to Find the Median :

Step I: Make cumulative frequency table.
Step 11 : Choose the median class. Median class 1s the class whose

e % ; n
cumulative frequency 1s greater than and nearest to g

—

where n 15 the sum of all frequencies.
Step I : Use this formula

POST.IN
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¢ = lower himit of median class

n = sum of all frequencies (or sum of all
observations)

¢f = cumulative frequency of class preceeding
the median class

[ = frequency of the median class

h = class size

where,

IEEEEIIE® 21 : The following table gives the distribution of the
life time of 400 neon lamps.

Life time (in hours) | No.of Lamps
15002000 14
20002500 56
2500-3000 60
3000 —-3500 86
3500 —4000 74
4000 —-4500 62
4500 —-5000 48
Solution :

Class - Intervals | Frequency | Cumulative frequency
1500 - 2000 14 [
2000 - 2500 56 70
2500—-3000 60 130
3000 —3500 86 216
3500 —-4000 74 290
4000 — 4500 62 352
4500 -5000 48 400

Heren =400 .. == ﬁ =200

- Median class 1s 3000 — 3500,
So. F=3000, f=86. h=3500,. cf =130

400
gl 3000+| — 12V |x500

a0

~_of
o Median = /4| 2 T

70
= 3000 + ﬁx 500 = 3406.98

MODE

The mode 1s that value of the observation which occurs most
frequently, 1.e., an observation with the maximum frequency 1s
called the mode,

NOTE:

It 1s not effected by presence of extremely large or small
1tems.

Mode of Individual Observation

Mode of a frequency distribution 1s that value of the variable
which has maximum frequency.

el 22 Find the mode of the following data :
120, 110, 130, 110, 120, 140, 130, 120, 140, 120

Solution :

120 has the maximum frequency. Hence, the mode 15 120,
Mode of a Discrete Series
Mode of a discrete series 15 the value of variable consisting
highest frequency.

mzj': Compute the modal value for the following
frequency distribution
X | 95 105 | 115 | 125 | 135 | 145 | 155 | 165 | 175

y E 2 18 | 22 | 21 19 | 10 3 2
(a) 115 (b) 125
(e) 22 (d) None of these

Solution : (b)
From the given table, 1t is clear that 125 has the highest
frequency 22. Hence, modal value of the given frequency
distribution is 125,

MODE OF CONTINUOUS FREQUENCY
DISTRIBUTION

ﬁ . Jo —x h, where
204 — /1>
{ = lower hmit of the modal class™*
= size of the class interval
;“1 = frequency of the modal class
]

Mode = £+

= frequency of the class preceeding the modal class
/> = frequency ofthe class succeeding the modal class.

NOTE : Modal class is the class having maximum frequency.

IEEZETIE 24: The given distribution shows the number of

runs scored by some top batsman of the world in one-day
international cricket matches. Find the mode of the data.

Runsscored | No.of batsman
3000 - 4000 4
4000 - 5000 | 8
5000 — 6000 9
6000 - T000 7
7000 -8000 4
8000 -9000 3
900010000 I
10000 11000 I

Solution ;

Here, maximum frequency 1s 18. So, the modal class 1s
4000-5000.

So, £=4000, h= 1000, f,=18, f,=4, f,=9
h=h )., =4ﬂmr+( LB~
B 2x18—-4-9

= 4000+ %x 1000 = 4000+ 608.7 = 4608.7

(
Mode = |f+'tjf_' inﬂﬂﬂ

THE RELATIONSHIP BETWEEN MEAN,
MEDIAN AND MODE

3 Median = Mode + 2 Mean
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The mean weight of all the students in a certain class 1s
60 kg. The mean weight of the boys from theclass s 70 kg,
while that of the girls 1s 55 kg. What 1s the rato of number of
boys to that of girls?

(a) 2:1 (by 1:2

(¢) L4 (d)y 4:1

Students of two schools appeared for a common test
carrying 100 marks. The arithmetic means of their marks for
school I and 11 are 82 and 86 respectively. If the number of
students of school 1115 1.5 times the number of students of
school 1. what is the anithmetic mean of the marks of all the
students of both the schools?

(a) 84.0
(b) 84.2
(c) 84.4

(d) This cannot be calculated with the given data
IfAM of numbers S TR 1s U then whatis the AM of
the numbers which areincreasedby 1, 2, 3, ..n respectively?

+1
@) p{"z] (b)
1 +1
© “+n[n;-} @ F—(HE}]

If in a frequency distribution table with 12 ¢lasses, the
width of each class 1s 2.5 and the lowest class boundary 1s
6.1, then what 1s the upper class boundary of the highest
class?

(a) 30.1 (b 276

(¢) 30.6 (d) 36.1

Let X be the mean ofn observationsx,, x,, ......x_. If (a—b)
15 added to each observation, then what 1s the mean of new
set of observations?

(@) 0 (by X
(¢) X —(a—Dh) (d)y X +(a—Db)
X 1 2 3 | 4

Frequency | 2 3 f | 5
The frequency distribution of a discrete variable X with
one missing frequency f1s given above, If the arithmetic

mean of Xis FE what 1s the value of the missing frequency?

(a) 5 (b) 6

(c) h (d) 10
If the monthly expenditure pattern of a person who earns a
monthly salary of 15000 1s represented n a pie diagram,
then the sector angle of an item on transport expenses
measures 15° What is his monthly expenditure on transport?
(a) I450 (b) T625
(c) T675
(d) Cannot be computed from the given data

EXERCISE

10).

{c) BothlandlIl

L

Z(’f = 5] =20, then what is the

J=|.

If Y (x,—2)=110,
j=1

mean’
(a) 112 (by 2/11
¢y 1773 (d) 179

The distributions X and Y with total number of
observations 36 and 64, and mean 4 and 3 respectively are
combined. What 1s the mean of the resulting distribution
X+7Y?

(a) 3.26 (b). 3.32

(c) 3.36 (d) 342

| Class Interval | . 1-5 | 6-10| 11-15 | 16-20
I Frequency 3 I 7 6 5

Consider the following statements in respect of the above
frequency distribution.

. . The median is contained in the modal class.

IL  The distribution is bell-shaped.

Which of the above statements is/are correct?

fa) Onlyl (b) Onlyll

(d) NeitherI norll

DIRECTIONS (Q. 11 & 12) : The following table gives the
continuous frequency distribution of a continuous variable X

11

13.

14,

15.

Class Interval | 0-10 |10-20] 20-30 | 30-40 |40-50
Frequency 3 10 20 3 10

What 1s the median of the above frequency distribution?

(a) 23 (b) 24

(c) 25 (d) 26

What 1s the mean of the above frequency distribution?

(a) 25 (b) 26

(c) 27 (d) 28

What 15 the cumulative frequency curve of statistical data
commonly called?

(a) Cartogram (b) Histogram

(c) Ogive (d) Pictogram

The mean of 7 observations 1s 1 0 and that of 3 observations
15 5. What 15 the mean ofall the 10 observations?

(a) 15 (by 10

(c) 85 (dy 75

Some measures of central tendency for n discrete
observations are given below:

. Arthmetic mean 2.
3. Harmonic mean 4,

Geometric mean
Median

A desirable property of a measure of central tendency 1s if
every observation 1s multiplied by ¢, then the measure of
central tendency 1s also multiplied by ¢, where ¢ = 0. Which
of the above measures satisfy the property?

(a) 1,2and 3 only (b) 1,2 and 4 only

(¢} 3 and4 only (d)y 1,2,3and4
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DIRECTIONS (Qs. 16 to 18): Note : Study the pie chart given
below and answer the next 04 (four) questions that follow :
The following pie chart gives the distribution of funds in a five
year plan under the major heads of development expenditures:
Agriculture (A), Industry (B), Education (C). Employment (D)

and Miscellanecous (E) =
The total allocation 1s 36,000 (in crores of rupees).
24,
25.
16.  Which head s allocated maximum funds?
(a) Agriculture (b) Industry
(c) Employment (d) Miscellaneous
17. How much money (in crores) 1s allocated to
Education?
(a) 3000 (b) 6000
(c) 9000 (d) 10800
18. Thearthmetic mean ofnumbers a. b, ¢, d. e 1s M. What isthe
valueof(a — M)+ (b—M) + (c —M) +(d =M) + (e — M) ?
(a) M (b) a+*bgteddse
(c) 0 (d)y §M
19. The median of 27 observations of a varable 1s 18. Three
more observations are made and the values of these
observations are 16, 18 and 50. What is the median of these
30 observations ?
(a) I8 26.
(b)y 19
(c) 255

(d) Cannot be determined due to msufficient data
20. Marks obtained by 7 students 1n a subject are 30,535, 75, 90,
50, 60, 39. The number of students securing marks lessthan

themean marks 1s
(a) 7 (b) 6
(c) 5 (d) 4

21.  What type of classification 1s needed to enumerate the
female population of India?

(a) Geographical (b} Chronological

(c) Qualitative (d) Quantitative

" L ,

22, If mean of y and — 1s M, then what is the mean of
Y
x | r
y" and —3?
¥

M (ME -3 ;
(a) (by M”
3
) M? -3 (d) M{4M?> - 3)

For less than ogive, the cumulative frequencies are
plotted agammst which of the following?

(a) Upper limits of class intervals

(b) Lower limits of the class intervals

(c) Mid-points of the class intervals

(d) Either (b) or (c)

For the following frequency distribution:

Class

) 0-5| 5-10 ] 10-15 | 15-20 | 20-25 | 25-30
interval

Frequency | 10 | 15 [.30 | 80 | 40 | 20

If mis the value of mode, then which one of the following
15 correct?

(a) 5<m<1i0 (b) 10<m <15

() 153<m=_.10 (d) 20<m <25

An average Indian family allocates its monthly income
under different heads as follows:

Items Percentage Share
Food 40
House Re nt 15
Saving X
Transport 12
Miscellaneous 23

A pie diagram of this data is to be drawn. What is the
value of x, if the angle which the sector representing
saving makes at the centre 1s 36°7

(@) 13 (b) 11

(c) 10 (d) 8

Data on percentage distribution of area of land in acres
owned by households in two districts of a particular state
are as follows:

Land Holding District A District B
0.01-0.99 5.62 13.53
1.0-2.49 18.35 21.84
2.5-749 47,12 39.32
7.5-12.49 19.34 12.15
12.5-19.99 7.21 7.43
20.0 - 29.99 2.36 5.73

What 1s the appropriate diagram to represent the
above data?

(a) Piediagram (b) Histogram

(c) Bar chart (d) None of the above
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27.

The following table shows the percentage of male and
female coffee drinkers and non-coffee drinkers in two
towns A and B.

Attributes Town A Town B
Male | Female | Male | Female
Cotfee drinkers 40% 5% 25% | 13%
Non-coffee drinkers | 20% 35% | 3% | 30%

If the total population of the towns A and B are 10000 and
20000 respectively, then what 1s the total number of
female coffee drinkers m both towns?

(a) K000 (b) 6000

(c) 3500 (d) 2500

DIRECTIONS (Qs. 28-30): Read the following information
carefully to answer the questions that follow,
The arithmetic mean, geometric mean and median of 6 positive

numbers a, a. b, b, ¢, c. wherea< b<c are re 2, 2, respectively.

28,

29,

30,

3L

33.

What 1s the sum of the squares of all the six numbers?

(a) 40 (b) 42
(¢) 45 (d) 48
What 15 the value of ¢?

(a) 1 (b) 2
(c) 3 (d) 4
What 1s the mode?

(a) 1 (b) 2

(¢) 1.2and 4
Consider the following data:

(d) Nomode

x [ 1 | 2 | S 5
f | 3 | Y- | 2

Ifthe arithmetic mean ofthe above distribution 1s 2.96, then

what 1s the missin g'quuﬂﬂ:y‘?

(a) 4 (b) 6

(c) 7 (d) 8

Consider the following statements n respect of a histogram:

. The histogram consists of vertical rectangular bars with
a common base such that there 1s no gap between
consecutive bars.

II. The height of the rectangle 1s determined by the
frequency of the class 1t represents.

Which of the statements given above 1s/are correct?

(a) Onlyl (b) OnlyII

(¢) BothlandlIl (d) NetherI norll

Which one of the following relations for the numbers
10,7, 8.5.6.8. 5, Band 61s correct?

(a) Mean = Median (b) Mean = Mode

(¢) Mean > Median (d) Mean > Mode

34,

[f m 1s the mean of p. q. . s, t, u and v, then what 1s
(p—m)+(q—m)+{r—m)+(s—m)+ (t—m)+
(u—m) + (v—m) equal to?
(a) 0

(p+v)

=

(b) s

(c) (d) None of these

DIRECTIONS (Qs. 35-36): Read the following information
carefully and answer the questions given below.

The median of the following distribution 15 14.4 and the total
frequency is 20.

Class Interval

0-6|6-12|12-18 | 18-24 | 24-30

Frequency 4 X 5 y I

33

36.

£

38.

39.

40,

41.

(¢) 5600

What is x equal to?

(a) 4 (b) 5

(c) 6 (d) 7

What 1s the relation between x and y?

(a) 2x=3y (b) 3x=2y

(¢) x=y (d) 2x=y

There arg45 male and 1 5 female employees in an office. If

the mean salary efthe 60 employees is ¥ 4800 and the mean

salary of the male employees 15 T 5000, then the mean salary

of the female employees 1s

(a) T4200 (b) 4500

_ (d) T6000

The mean of 7 observations is 7. If each observation 1s

mcereased by 2, then the new mean 1s:

(a) 12 (b) 10

fc) 9 (d) 8

Which of the following are the examples of discrete

variables”?

I.  Number of errors per page in a book.

IL  Height of individuals measured m centimetre,

[l Waiting time to failure of electric bulbs.

IV, Number of leaves on branches of a tree.

Select the correct answer using the codes given below.

(a) Onlyl (b) Tand IV

(¢) 1landIV (d) HandIV

Consider the following statements:

. A frequency distribution condenses the data and
reveals its important features.

II. A frequency distribution 1s an equivalent representation
oforiginal data.

Which of the above statements 1s/are correct?

(a) Onlyl (b) Only Il

(¢c) BothlandlIl (d) NeitherI norll

Consider the following:

I.  The arithmetic mean of two unequal positive numbers
1s always greater than ther geometric mean.

II. Thegeometric mean oftwo unequal positive numbers

is always greater than their harmonic mean.
Which of the above statements 1s/are correct?
(a) Onlyl (b) Only Il
(¢} BothlandIl (d) Neitther I norll
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43,

45,

47,
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Consider the following statements in respect of a discrete

set of numbers.

. The arithmetic mean uses all the data 1s always uniquely
defined.

II. The median uses only one or two numbers from the
data and may not be unique.

Which of the above statements 1s/are correct?

(a) Onlyl

(¢) BothlandlIl (d) Neitherl norll

The geometric mean of (X, X, X;, ..., x ) s x and the geometric

mean of (y,. ¥,, ¥ys ... ¥, ) 18 y. Which of the following is/are

correct?

L Thegeometric mean of (X, y,, X5 ¥5. X3 ¥3s s X ¥, ) 18
XY,

; e g | o XK
Il. The geometric mean of Ty T | T
Y1 Y2 ¥3 ¥n Y

Select the correct answer using the code given below.

(a) Onlyl (b) Only Il

(¢) Bothlandll (d) Neitherl norll

The following table gives ‘less than’ type frequency
distribution of income per day.

Income (in T) less than
1500

Number of persons
100

1250 80 0,

1000 70
750 §5
300 32
250 |

What 1s the modal class?

(a) 250-500 (b) 560-750

(c) 750-1000 (d) None of these

Which of the fﬂlluuﬁng*.iilems of information 1s a good
example of statistical data?

(a) A tableoflogarithms of numbers 51.

(b) A list of names of 120 students of a class

(c) A hstofannual incomes of the members ofa club

(d) Holiday list of the offices of Government of India in the
year 2013

Consider the following in respect of variate which takes

values2,2,2,2,7,7, 7Tand 7.

[.  Themedian is equal to mean.

II. Themodeisboth 2 and 7.

Which of the above statements 1s/are correct?

(a) Onlyl 52.

(b) Onlyll

(¢) BothlandlIl

(dy Neitther Inorll

Consider the following statements pertaining to a frequency
polygon of a frequency distribution of a continuous variable
having seven class intervals of equal width.

(b) Onlyll AR

. The original frequency distribution can be
reconstructed from the frequency polygon.

II. The frequency polygon touches the X-axis m its
ex treme right and extreme left.

Which of the above statements i1s/are correct?

(a) Onlyl (b) Onlyll

(¢c) Bothlandll (d) Nether Inorll

The mean of the following distribution 1s 18,

Class interval | Frequency
11-13 3
1315 6
15-17 Y
17-19 13
19-2d f
21— 23 5
e — 25 4
What is the value of £?
(a) & (b)y 9
(¢) 10 d) 1
The class which has maximum frequency 1s known as
{a) medianclass (b) mean class
(c) modal class (d) None of these

Consider the following statements related to cumulative
frequencypolygon of a frequency distribution, the frequencies
being cumulated from the lower end oftherange

. The cumulative frequency polygon gives an equivalent
representation of frequency distribution table.

The cumulative frequency polygon is a closed polygon
with one horizontal and one vertical side.

The other sides have non—negative slope.

Which of the above statements is / are correct ?

(a) Onlyl (b) Only2

(c) Both1and2 (d) Neither 1 nor 2
Consider the following data :

. Number of complaints lodged due to road accidents in

[

a state within a year for 5 consecutive years.
2. Budgetary allocation of the total available funds to
the various items of expenditure.
Which of the above data is / are suitable for repsentation
of a pie diagram ?
(a) Onlyl (b) Only2
(¢c) Bothland2 (dy Neither 1 nor 2
When we take class intervals on the X-axis and
corresponding frequencies on the Y-axis and draw
rectangles with the areas proprotional to the frequencies of
the respective class intervals, the graph so obtained 1s called
(a) bardiagram (b) frequency curve
(c) ogive (d) None of the above
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33.

36,

57,

If x. "s are the mid—points ofthe class intervals of grouped
data, f’s are the corresponding frequencies and X 1s the
mean, then what is 2 f; (x; —X) equal to?

(a) 0O (b)y -1

(¢} 1 (d)y 2

Ten observations 6, 14,15, 17, x+ 1, 2x— 13,30, 32, 34and 43
are written in ascending order. The median ofthe data 1s 24,
What is the value of x?

(a) 15 (b) I8

(c) 20 (d) 24

If A, G and H are the arithmetic, geometric and harmonic
means between a and b respectively, then which one of the
following relations is correct? (CDS)
(a) G is the geometric mean between 4 and H

(b) A 1sthe arithmetic mean between G and H

(¢} Histhe harmonic mean between 4 and G

(dy None of the above

The geometric mean of three positive numbers a, b, ¢ 1s 3
and the geometric mean of another three positive numbers
d. e, f.1s4. Also, at least three elelments in the set {a. b, c. d,
e. f1 are distinct. Which one of the following inequalities
gives the best information about M. the arithmetic mean of
the six numbers ? (CDS)

(@) M>23

(b)) M=3.5

(¢} M=35

(d) Itisnot possible to set any precise lower lumit for M
There are five parties 4, B, C, D and E in an election, Out-of
total 100000 votes cast, 36000 were cast toparty 4,24000 to
party B, 18000 to party C, 7000 to party > and rest to party
E. What angle will be allocated for party £1n the pie chart?
(a) 15° (b): 54° (CDS)
(c) 60° @), 72°

DIRECTIONS (Qs. 58-61): For the next four (4) items that follow:
Consider the following frequency distribution :

Class Frequency
0-10 -

10-20 5

20-30 7

30-40 10

40-50 12

50-60 8

60-70 -

58.

61,

6L,

3.

65.

What 1s the mean of the distribution? (CDS)
(a) 37.2 (by 38.1

(¢) 392 (d) 40.1

What 1s the median class? (CDS)
(a) 20-30 (by 30-40

(¢) 40-50 (dy 50-60

What is the median of the distribution? (CDS)
(a) 37 (b) 38

(c) 39 (d) 40

What is the mode of the distribution? (CDS)
(a) 38.33 (b) 40.66

(c) 42.66 (dy 43.33

The mean and median of 5 observations are 9 and 8
respectively. If' 1 1s substracted from each observation, then
the new mean and the new median will respectively be

(CDS)
(a) 8and?7
(b) 9and7
(¢) Band?9
(d) Cannot be determined due to insufficient data
The age distribution of 40 children is as follows:
Age (inyears) |56 | 67 | -8 | 89| 9-10 [10-11

Nao. ofchildren | 4 7 9 12 6 3

Consider the following statements in respect of the above
frequency distribution:

. The median of the age distribution is 7 years.

2 70% of the children are in the age group 69 years.

3. The modal age of the children 1s 8 years,
Which of the above statements are correct?

(a) 1and2 only (b) 2and 3 only
(¢} 1and3only (d) 1,Z2and3
Suppose x; = 28 for 0 <10, where > 1.

Which one of the following 1s correct?

(a) AM —Median (by GM-—Median
(c) GM-— Median (dy AM — Median
Ifa variable takes discrete valuesa+4, a—3.5.a—2.5.a—
J.a—2,a+0.5 a+5and a—0.5where a> (0, then the median

(CDS)

of the data set 15 (CDS)
a) a—25 (b) a—125
(c) a—1.5 (dy a-0.75

Ifeach of n numbers x; =1(1=1, 2, 3...... n) 1s replaced by

(1+ E}:{i.,thml the new mean 1s (CDS)
n+3 n{n-+1)
® = (b) >
In+2 +1 2
© (n+1}n+2) @ (n+1)n+2)

3n 3
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Statistics

1.

HINTS & SOLUTIONS

(b) Let there be x number of boys and y number of girls.

Total students=x+y

Total werght of the students = (x + y)60
Total weight for boys=x = 70

Total weight for girls =y = 55

Hence, (x + y)60=T0x + 33y

60x + 60y=T0x + 55y

y=10x = y=2x

(c) Let the number of students of school I=x
Number of students of School 1= 1.5 x

As given :
Mean of marks for school 1 = 82
and mean of marks for school I =86

Xxx82+1.5x =86

x+1.5x

Combined mean =

§2+129) 211
o ]=? —84.4

2.5% i
(a) Since, AM of number X s Xqs Xgy X 1S U
= X TX T .. X
Sum of new numbers
=(x; +1)} +(x; +2) +(xy +3) +.. K 1)
= Rk Ey Pyt r (14 2465 i)

nin+ 1)
=nu+
.
+ 1
AM=pu+ {nz )

(d) Given : lowest class boundary=6.1
Class width=2.5, Number ofclasses=12.2
— Upper class boundary of the highest class
=6.1 +(2.5% 12)=6.1 +30=36. 1

(d) Let x 1sthe mean ofn observation x , X,, ..., X

— MArFXas4Xs 4+ . FX
= | 2 k I

I
Now, (a—b) 15 added to each term.
MNew mean

_ Xy+{a—-b)+x; +(a—-b}+....+x, +(a-Db)

I

B X1 +Z'{g Xy

. n{a —b)

n I

=£+[a—h}

n’

) (b)

2x14+3x 243 +4x%5

Arithmetic mean=

A o A A
23 28+3f
= R W
=» 230+ 23f=224+24f
=% =5
7. (b) Smce, monthly salary =315000
and sector angle of expenses = 15°
Amount = ——x15000 =X 625
i
8 (o) 2,(x-2)y=10
1=1
gy .. tx, —2n=110
S At tx =2n+ 110 vl
i
and 2, (x, —5)=20
i=1
= xtx+...t+tx, —on=20
=% Xy+as+ .. tx =5+ 2 ...(1)
From equations (1) and (1), we get
Sn+20=2n+110
= =90 = n=30
i N+x,+.x,  5x30+20 170 17
ow, mean = = =—=
P n 30 30 3
] o _36x4+64x3 144+192 336
} (C) quired mean = 36+ 64 = 100 = 100
=336
10. (d)
Class Interval f cf
0.5-5.5 3 3
5.5-10.5 7 10)
10.5-15.5 6 16
15.5-20.5 D 21

N=21

N 2] B

7= 5 = 1.5

Median class 1s 10.5-15.5

_ 10.5-10
Hence, Median = 10.5 + —( X 5
)

=10.5+0.417=10.917

Thus. median 1s not contained in the modal class
and the distribution 1s not bell-shaped.
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Statistics

Solution (Qs. 11-12):

11.

13.

14,

15,

17.

(b)

(c)

(b)

(a)

Class Interval ] cf X fx
0-10 5 5 3 43
10-20 | (¥ 15 | 5 | 50
20)-30 20 35 23 500
30-40 5 40 35 175
40-30 L0 S0 43 450
Total 50 145 125 1300
N _Doos
ol

Median group 1s 20-30.
25-15

— Median= 20+ x 1=20+5=25

=

1300
Mean = Z = =2

Y 5o 50 &

The cumulative frequency curve of statistical data 1s
called Ogive.

Griiven mean of 7 observations 1s 10,
3 Xj 2 X2 +.....+.‘l’? 10
i)
:‘*T{] ""32"".....""]'{?:?[} +..{I}
Also, mean of 3 observations 1s 5.
. _1’3 +_1’g +_'I.’H} _s
i - 5
::5_'-'[.'3 +_'-'|i'|; +I|ﬂ'= 15 [2]
So, from (1) and (2)
Required mean
X1+ Xg ..+ X7 Bl e+ X))
E 10
TO+15 ¥5 A
I 10 R {1

“If every observation is multiplied by ¢, then the
measure of central tendency is also multiplied by .
where ¢ = 0. Arithmetic mean, Geometric mean and
median satisfies above property.

90
i . ——x 36000 = 9000
Agriculture : 360

5
Miscellaneous : EH 36000 = 7500

Industry : %H 36000 = 4500

Education : 3000  Employment : 12000

Hence, Employment 1s allocated maximum funds.
Education : 3000

18.

19,

20.

21,

23,

25,

(c)

(b)

(d)

a+b+c+d+e
5
= at+bt+tect+d+te=5M
= at+tb+c+d+e-5SM=0
= (a-M)+(b-—M)+(c—M)+(d-M)+(e-M)
=)

Hence, Required value =0
Median 15 middle of data. Observations are 27 and

median 15 18. So. sum of all the observation are 18 x 27
=486,

Now, 16. 18 and 50 are additional three observations.
So, Total=486+ 16+ 18+ 50=570.

and number of obs. are 30,

570
30
Given marks are 30, 55, 75,90, 50, 60, 39,

Given M =

19

Median =

Mean marks= x
e 30+55 +T75+90+50+60+39 359

Hence, 4 students secured marks less than the mean
marks

=57

(d) Quanttative 1s needed to enumerate the female

(d)

population of India.

1
Mean of y and ; =M

|
== o 1
= M=y : 2M (1)

I

Now, mean of y* and — is

y
3
1 1 I
e
L y
& 2
5 1
+_
Ty (2M) - 6M
g 2
(2M) [{EM]E ¥ 3}
= : = M(4M* — 3)

For an ogive, the cumulative frequencies are plotted
as a upper limit of class intervals.

Here, maximum frequency 1s 80, hence mode will be
between 15-20.

We know that:

Value of 1t
alue of item « 360°

Central angle = : —
o Sum of values of 1items

X
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26.

27.

Statistics

36° = 2
40+ 15+x+12+ 3

% 360°

36° X

—= =
360° 90+x

90+ x=10x

9x=5{)

x =10

(¢) Because there is a gap between two adjacent bars, so
both the districts can be represented by bar chart,

(¢) Total number of female coffee drinkers

= 5% of 10000 + 153% of 20000 = 500 + 3000 = 3500

o
—

Solutions (Q. Nos. 28-30):

a<b<c
Total numbers = 6
Increasing order a, a. b, b, ¢, ¢

[E] th term + [?— + I} th term
2 2

Median = 5

3rd term + 4th term

a+a+b+b+c+c

Arithmetic mean =

6
7 _a+b+ec
= 3 3
= at+tb+tc=7
== a+¢=T7T-2=35 (1)

1
; N W
Geometric mean = (':1‘ = b'.lx;ﬁ? )5

1

= 2= (abc)3
— abc =8
3 v
— ac:E:4 .. (1)
4
=% g= =
|
From equation (i),
4
g+ — =235
s |
2
a2 + 4
_, Ak .
a
= a’—S5a+4=10
= a’—da—-a+4=0
= afa—4)-1a—-4)=0
= (a-H@a-1)=0

s 3

31.

5

ifa=1thenc=4

(b)

(d)
(d)

(b)

b 44 ¥

—
]
o

(a)

a4 =4 then ¢ = 1
a=1l,c=d4andb=2

Required sum = 2(a) + 2(by + 2(c)
= 2(1) +2(2)" + 2(4)’
=2+8+32=42

The value of ¢ 1s 4.

Mode = 3 (Median) — 2 (Mean)

7V 18—14 4
= 3(2) - 2[—]= =i
3 3 3
X f xf
| 3 x,
2 5 10
3 9 27
4 A 4f,
5 2 10
Total | 1941, |50 +4f
Zx; 1,
Mean = S,
296= M [@ven]
19+ f;
56.24 +2.96 f, = 50 + 4f
624 =104 1
f =6

Statement | :

A graph which displays the data by using vertical
bars of wvarious heights in rectangular shapes to
represent frequencies. Such that there is no gap

between consecutive bars and also the height of the
rectangle.

Statement 11 :
The height of the rectangle i1s determined by the
frequency of the class it represents.
So. both the statements are correct.
Given numbers are 10, 7. 8, 5.6, 8, 5. 8 and 6
Arrange in ascending order
a0 00 7088 B
Total term, n = 9 (odd)

Now,
: 5+5+6+6+T7+8+8+8+10
(1) Mean =
9
_8 .
G

n+1

(1) Median = [ }lh term = [%} th term
= 5th term =7

(11) Mode = 8 because of higher frequency term

Mean = Median
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Statistics

A-397

34,

(a)

-

p+q+r+s+t+u+v

6
ptqt+r+s+t+u+v=~6m
(p—m)+(gq—m)+(r—m)+(s—m)+ (t—m)
+(u—m)j + (v —m)
=(p+tqtr+s+it+u+vy)—6m
=pm-—6m=10

= m

Solutions ((). Nos. 35-36):

y U

36.

37.

Class interval | Frequency | Cumulative frequency
0-6 4 4
6—-12 X 4+ x
12-18 5 9+ x

18—24 y D+x+y
24 =30 | 10+x+y
20
According to question,
Here, 10+ x +y=20
x +y=20-10
x+y=10 ... (1)
%— cf
(a) Median={+ | = ; % h
2 (4+x)
= l4.4=12+ : 5 x 6
10-4—-x
= 144=12+ - ¥
5
Pon s
= 144-12= s 6
36— 6x
- 857 3
= 12=36-6x
= 6x=24
S x=4
(b) Now. putting the value of x in equation (1), then,
4 +y=10
= y=25
-
y*ﬁ*g
= Ix=22y
(a) Gaven that,

Number of male employees (M) =45
Number of female employees (F) =15

38.

39.

40,

41,

42,

(c)

(b)

(c)

(c)

(a)

Mean salary of male employee (EM) =3 5000
Total number of employees = (M + F)=45 + 15 =60
Mean salary of employees (EMF) = 3 4800

Let mean salary of female employee 15 Xp

By formula,
= M I"‘u‘f[ T Ffr
e :
AF (M + F)
4800 = 45 x 5000 + 15 X Xg
- 60
4800 = 60 — 45 = 5000 =15 = Xg

Xp = 4800 * 4 — 3 x 5000
= 30016 x 4 — 50)= 300 % 14 = 4200
Given that, mean of 7 observations = 7

7 3
%21{:7 = ¥ x; =49 (1)

=1 1=1

According to question,

Each observation is increased by 2. Then the new

miean,

1 & I |t
:_-?-Z(xi+2)=? E:{i+2x'?

i=1 i=1

1 I
=—(49+14)== x63=9
7! ) =7

Discrete Variable:

[t is a variable whose value is obtained by counting.
Examples:

(i) Number of students present.

(1) Number of red marbles in a jar.

(i) Students’ grade level.

Continuous Variable:

It 15 a variable whose value is obtained by measuring.
Examples:

(1) Height of students in class.

(1) Weight of students mn class.

() Time 1t takes to get to school.

(1v) Ihstance travelled between class.

So, statement | and IV are examples of discrete
variables.

A frequency distribution 1s a summary of the data set
in which the interval of possible values is divided
into sub-intervals known as class.

The decreasing order of mean are:

Arithmetic mean > Geometric mean > Harmonic mean
Statement I:

The Arithmetic Mean is obtained by sum of all the
elements of the data set and dividing by the number
of elements and 1t 1s always uniquely defined.
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43,

45,

46.

(c)

(b)

(c)

(c)

Statistics

Statement11:

The median 1s the middle element when the data set
15 arranged in order of magnitude.

Mean, Median and mid-range always exist and are
unique.

Geometric mean of (X, X,, X5, ... X )
23

N

Geometric mean of (Y. ¥,, ¥55 s ¥,)

1

=(yi*y2ya)n =Y

Geometric mean of (X, ¥,. X, ¥as oo X, V)
l 1

= (o oxa % X (3 y2 ey )i
1
= (X ¥ Xa¥2 "Xy ¥y Jn = XY
Geometric mean of [ﬂ, K—E?x_n]
Yi ¥ ¥n

3 ¥n
(¥ ¥2 - ¥n)n
Income Class Number Frequeaa
less than | interval | of persons ,q ‘2?
1500 | 1250-1500 100 20
1250 10001250 80 10
1000 750 =1000 70 15
750 500-750 55 23
500 250 - 500 32 20
250 0=2500. 12 12
i 1
Mode=1+ | -39 | yp
2f, —t5 — 15
250 + cmer 250 =250 + > x 250
= b == + —
40 —-12 - 23 5
=250 + 400 = 650
So. the modal class 1s 500-750.
Statistical data:

In statistics and quantitative research methodology,
a data sample 15 a set of data collected and or
selected from a different sources and good example
of statistical data — A list of annual incomes of the
members of a club.

2x44+Tx4

L Mean of all observations = 2 = 4.5

For median, first we arrange in ascending order
=i iy Tl

. Median =

4th+5th 2+7

2

5 4.5

I Mode 15 both 2 and 7. since frequency of
occurrence 1s same, 1.€. maximum frequency.

47, (¢) Statementl :
Frequency polygons are a graphical device for
understanding the shapes of distribution. They serve
the same purpose as histograms. It is formed by
joining the mid-points of histogram.
Statement 11 :
Frequency polygon touch the x-axis in its extreme left
and extreme right of graph. See graph below:
Histogram / Frequency Polygon
I
£
=¥
=
-
&
=
94 89 84 79 74 69 64 39 54 49 44 39 34
Value ———
48. (a)
Mid-val F : =
Classes i | e d=x; —18 |u; = SE f; u;
(xi) ()
11-13 12 3 —6 -3 -9
13-15 14 6 —4 2 12
1517 16 9 -2 -1 -9
17=19 18 13 0 0 0
19-21 20 t 2 1 f
21-23 22 J 4 2 10
23-25 24 4 4 3 12
40+ 1 F—8
M Ay 200 g4 ~ 8
— + P4 — -+
ol St 40 +f
Given mean = 18
f—8§
1I8=18+ —— x 2
0+f
= 2f—-16=0=2f=16
16
f=— =8
2
f=8
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Statistics

49,

30.

al.

33

(c)
(a)
(c)

(d)

(a)

The modal class means that the class which has
maximum frequency.

Here, Statement 1 15 correct but Statement 2 18 not
correct.

Both Statements 1 and 2 are suitable for represention
of a pie diagram.

In bar diagram, the frequency i1s shown by the
height of the bar whereas in histogram the frequency
is shown by the area of the bar. So obtained graph
18 histogram.

2 fi(x; —x) =0 because sum of product of deviations
and frequencies from mean value will be 0.

(¢} Observations can by arranged in ascending order.
6, 14, 15, 17, x+ 1, 2x— 13, 30, 32, 34 and 43.
Here, n = 10 [even]

Median
‘b’alucﬂf"(ﬂj th term + Value uf{£+ I] th term
A 2
Valueof (E] th term + Value uf(zzj+ ] ]th term
- 2
B Value of 5th term+ Value of 6th term
2
_ xridx—13 3x—12
2 2
But given, median = 24
Ip=12
=24
2

(a)

(b)

Ix—12=24 x2 =48

Ix=48+ 12
Ix =60
= x =20

Hence, the value of x 15 20,
A >G> H between g and b
So, G 18 the Geometric mean between 4 and H.
GM. ofabe=3
|
=> (abc)i =3= abc=27
Also, a. b, ¢ are in Geometric progression
Soa=1.h=3.¢=9
Geometric mean of d.e.f=4

= (def )7 = 4

= def = 64

Also. d, e, fare in Geometric progression
So,d=2,e=4, f=8

Set={1,3,9,2, 4,8

Arithmeticmean

57.  (b)

143+9+2+448 27
R 6 6
So option (b) 18 correct
Votes cast 1n favour of E
= 100000 — (36000 + 24000 + 18000 + 7000)= 15,000
Angle allocated for party E in

3607
100000

= 15000 = s54°

Pie chart =

Solutions (QQ. Nos. 58-60):

; _ L | , .
S5 Mid Ll‘EqLI-EI'I-E';r' - : Cumulative
kless Values | F; = ='k‘rm I Frequency
0-10| 5 4 | 30 | 9y | 12 4
10201 15 2 —20 -2 —10 Y
2030 25 7 —10 =1 —1 16
3040 35 10 0 () 0 26
40501 45 12 10 1 12 38
5060| 55 | 8 20 2 16 46
60-701 65 4 30 3 12 ()
Y EU,=11
N=%f =50
LN
2 2
= a I l
58 (a) Mean = A+h LAV _35410x2) — 375
N 50
59. (b) Median Class = 30 — 40
1=30, F= 16, £=10, h = 10
L
60. (¢) Median= [+2  x}
f
2516
=30+ x10 =30+ 9 =139
61 (d) Mode = [+ f_fl x h
| T B
Here. the maximum frequency is 12.50 their class 15
40 — 50, then /=40 /=12, f, = 10, f, = 8
12 - 10
ode = 40+ 10
B 2x12-10-8
2
= 4G+Ex 10 =40+ 3.33 =43.33
62. (a) Let5 observations be x. vy, z. pand q.

X+y+z+p+q
3

Mean =

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gardt dagmge VISIT @2 : WWW.SARKARIPOST.IN



63.

Statistics

But mean=9
= Xty+zt+tp+qg=4>5
Also 1 1s subtracted from each observation. then

(x=1)+(y=1)+(z=1)+(p-1)+(q-1)

Mean =
5

X+y+zZ+p+q—-5 45-5 i
5 3
New mean = §

ZZ—EKI{H}= 70
40

Hence statement-2 1s correct.
Mode ¢ class 15 (8- 9)

A
_f+ P %
Mode = -
(znn_tmp_fﬁs]

12-9
Since n=>35 15 odd =E+(2H12_g_6}x1=8+%=3
Median = L. = o+ ] =3 [Hﬂﬂl’ﬂﬂt iﬂ[ﬂgtﬁl’]
2 2

1.e., 3rd observation.
—  zismedian

Hence model age = 8 years
Therefore statement-3 1s correct.

6 (c)
But median =p 65. (b) Arranging the datain aseending order.
== B P (a—3.5), (a—3), (a—=2i5).(a—2), (a—0.5), (a+ 0.5),
Newmedian=8-1=7 (a+4), (a+85),
M&"L] =38 Total terms = §
Median=7
. Option (a) is correct. " Ryl 4th term + 5th term
g Nl 20
© 3%32° a—2+a—05 2a—25
= = =a—1.25
2 2
Age No. of Cumulative So, option (b) 1s correct.
(in years) children frequency 6. (d) (G+1=(+1)x'wherei=1,2,3. n
5—-6 4 4 -
67 7 I Zi“_'” =12+23+34+45 +-=mm-- meters
7-8 9 20) 1=
8 9 12 32 n
9-10 6 38 =2 Ta =Y nla+1)
=1
1011 2 40 '
Total 40 =Y 1n*+>n
Median class i.off= 8) _n+Un(2n+1) nln+1)
6 2
{_N.__ [ } |
i o o T l{{n+1n(2n+1) nln+1)
M -d H == ||:-+ b h. s, = — —:
edian fm Mean = 5 2
20-11 (n+1)[2n+1 (n+1)(Zn+4)
( 9 ] TS 2 | 3 ll 2 3
Median age=8ycarﬁs (e 1) 42)
Hence, statement-1 18 not correct. = 3
Total number of childrens in the age group 6 — 9 years : . :
=7+ 9+ 12 = 28 percentage of children in the age So, option (d) is correct.
group 6 — 9 years.
HER
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