statistical
Data Analysis

Statistics is the branch of Mathematics which deals with
collection, analysis and interpretation of numerical daca.

Collection of Data

Collection of data is the first step in staristics towards achieving
the goal on conclusion,

There are different sources for collection of data.

the

Sources of Data

I
t 1

Internal External

Primary Secondary

On the basis of collection daca are of two types

1. Primary Data It is rhe data collected actually in the
process of investigation by the investigator, It is original
and first hand information.

2 Secondary Data It is the dara which is already
collected by other persons. eg. as investigator collects
data related to industries through the government
Publications, :

Presentation of Data

_HEW or Ungmuped Data When the data are presented
" random and is not prepared according to some order. It
A0 give us a clear picture of the class.
Grouped Dara when the dara i arranged in any manner
5: ascending or descending etc. It can also be presented in the
3 table called frequency distribution table.

.:Tms of Frequéncy Distribution

fe e
Quency distribution are of two Lypes.

* Di“_:l'ﬂte Frequency Distribution A frequency
dlitnbut'run is called a discrete frequency distribution, if

CHAPTER

dara are presented in a way that exact measurements of
the units are clearly shown.

Marks No. of Students (Frequency)

40 7

60 3

80 3

100 2 =
— Tel . | 15

2. Continuous Frequency Distribution A
frequency distribution in which dara are arranged in
classes or groups which are not exactly measurable.

Marks No. of Students (Frequency)
10-20 1
2030 2
30-40 3
40-50 4
50-60 6
&0-70 7
— Toral 23

Frequency Number of observarions falling in a particular
class is called the frequency of thart clase,

As in the above table there are 7 students who scored
40 marks, so frequency of students having 40 marks is 7.
Class Frequency The frequency of a class in a continuous
frequency distribution is called as class frequency.

As the class frequency of class 50 to 60 is & and of 60-70 is 7.

* The sum (total) of the frequency is known as rtoral frequency.
Here in above table rotal frequency is 23.

Class Marks

It is the mid-point of the class interval class
mark

Lowerlimit of class + Upper limit of class
2

Range It is the difference between the WO extreme
observations in an arranged data,

Range = Maximum observation — Minimum observation
eg. range of the observations 4, 7, 8, 10, 12 =12 - 4=8

-
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Cumulative Frequency The cumulative frequency of a
class interval is the sum of frequencies of all classes upto that
class (including the frequency of that particular class).

Example 1. Consider the table given below

Number of .
Marks Students i‘::‘;':::;‘:;
[Frequency) i
0-10 13 13
10-20 7 20
20-30 5 25
30-40 4 29
40-50 1 30
50-60 7 37
60-70 3 40
70-80 4 44
80-90 5 49
0-100 1 30
| 50

Then, the value of the following
(i) Frequency of class 10-20

(i) Class size

(iii) Mid-value of 60-70

(iv) Total frequencies

{a) 10, 65, 50, 60 (b) 7, 10, 65, 60

(c) 50, 65, 10, 10 (d) 7, 10, 65, 50
Sol. (d) (a) Here, frequency of class 10-20 is 7.
(b) Class size = Upper limit — Lower limic =30-20=10
() Mid value = Upper imit + Lower lirmit X &0+ 70

2

=65
(d) Toral frequencies =50

Example 2. The class mark of the interval 12.5-17.5 is
(a) 5 (b) 12.5 fc) 15 (d) 17.5
Sol. (c) Cliss mark = Lower limit + Upper hmit

2
_125+175 _ 30

—=15
2 2

Example 3. The class marks of a distribution are 54, 64,
74, 84, 94 and 104, Then, the class size is
{a) 5 (b) 10 (c) 54 {d) 104

Sol. (b) [Class size is the difference between the class marks of two
adjacent classes)

Class size =74 — g4 = 10

Measures of Central Tendency

Generally average of a distribution is a measure of
or expected value of distribution, Such values are
measures of ceneral tendency. These are as follows

Arithmetic Mean

1. Arithmetic Mean of U
Series If Xy Xy, Xy,

the middle
known as

ngrouped or Individual
<=+ X, are n observations, then

_ Ktxtt+x,
{(a) Direct method x = > =

"
L x

1 i

=

i 1 n
(b) Shortcut method ¥ = A + ; E‘ d,
i=
where, A= Assumed mean and d, =x, - A
2. Mean of Grouped or Continuous Series j
Xy, X3.X3.+ . ., X, are n observations whose corresponding
frequencies are £, f,. f..... f,. then

(a) Direct method
n

T fx
E-—X‘f' +x. 05 FoHx, 1L g r=1f‘ :
5 o r— n
.fl .fl . " ‘E.Iff
n
£ fd
=
(b) Shortcutr method ¥ = A+ -
Z f
=]
where A= Assumed mean and d, =x, — A
Example 4. The arithmetic mean of the marks from
the following table is
Marks 0. ﬂ_-10 10—_2__(]! 20-30 | 30-40 | 40-50 | 50-60
No. of Students | 12 18 |27 20 17 6
(a) 20 (b) 28 (c) 2800 (d) 100
Sol. (b) o
Marks Class mark x T ; e |
0-10 5 12 60
10-20 15 18 270
20-30 25 27 675
30-40 35 20 700
40-50 45 A7 765
50-60 55 b 330
- ! If =100 Efx =2800
Zf 100

Weighted Arithmetic Mean

IF corresponding weight of x,,x,....,x, are wy,Wa.-- Ve
respectively, then "

Weighted arithmetic mean

n
L wx
_Wantwan +twox, = |
Wy twy +. L +w, T w
I

g
Example 5. The weighted arithmetic mean of the A

ing
n natural numbers, the weights being the c:u:rrrea*sl:"ﬂ'"d
numbers, is L

1 9,
(a) 21 n+2

> {b) . 5
(c) 2n+1

(d)°'None of these



gol. (c) First n natural numbers are 1.2.3,....n; whose corresponding

x4 020 +9)

weights are 1230, respectively, 6
Th=T1041)
2
. Weight arithmetic mean = 1X1+2X2+. +nxp
3 1+24 +n
P+ +.. . +n
= -_—mfzﬂﬂzhﬂ
W2t.tn  GlneY)
2

Combined Arithmetic Mean

If two sets of observations are given, then the combined mean
of both the sets can be calculated by the following formula.

- _ MY +nk,
xu _———
ny +ﬂ1
where x,, = mean of sets of observations

x; = mean of first set of observarions
n, = number of observations in first set
¥, =mean of second set of observations
n, =number of observations in second set

Properties of Mean
1. Algebraic sum of the deviations of a set of values from
their arithmetic mean is zero,
2 The sum of the squares of the deviations of a set of
values is minimum when taken about mean.

3. Arithmetic mean is affected by the change or shifting of
origin and change of scale.

Example 6. The average salary of male employees in a
firm was ¥ 5200 and that of females was ? 4200. The mean
salary of all the employees was T 5000. The percentage of
male and female employees are, respectively.

(a) 80 and 20 (b) 20 and 80 (c) 60 and 40 (d) 52 and 48
Sol. (a) Let x, =5200, x, = 4200, % = 5000
Also, we know thar, ¥ = 0 F 1%z
n*n;
. 4
- 5000(r, +n2]=52{1m+420m;=¢n1=-1-

2
<. The percentage of male employees in the firm

=% w100=80
441

I ]
d the Percentage of female employees in the firm = T x100=20

Median

"Median of an Individual Series If number of
Observations is n, Arrange the observations in ascending
or descending order,

(a) 1f n is an odd number, then

Median =Value of [ﬂg—.l}:h term

Statistical Data Analysis 335

(b) If n is an even numiber, then

Value of G }h term + Value of ['2—: + 1}h erm

Median =

2
2. Median of a Discrete Frequency Series First
arrange the data in ascending or descending order and

N
find cumulative frequency. Now, find = where N = Zfi.

. N
See the cumulative frequency just greater than 3 The

corresponding value of x is median.

3. Median of a Continuous Series In this case, the
class corresponding to the cumulative frequency just

N
greater than 3 is called the median class and the value of

median is obtained by the following formula.
]

——¢

Median =1+ -ZT- xh

where, | = lower limit of median class
f =frequency of median class
h = size of median class
¢ = commulative frequency of class before median
class

Example 7. From the data given, the median of the
average deposit balance of saving for the branch during
March 1982 is

Average :;f:;’]“ Balanice Number of Deposit
Less than 100 26
100-200 68
200-300 145
300-400 242
400-500 188
500-600 65
600-700 16
{a) 356 (b) 300 (c) 56.2 (d) 356.2
Sol. (d)
Average Deposit f Cumulative
Balance (in 7) Frequency cf
Less than 100 26 26
100-200 - 68 94
200-300 145 239
300-400 242 481
400-500 188 669
500-600 65 734
600-700 16 750
¥ =24 =375
2 2

The frequency just greater than 375 is 481,
< Median class is 300-400,
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&l T -239
Medianzl+~—zj—xh=3m+3?5242 % 100
=300 +56.2=356.2
Mode

1 Mode of Zan individual Series The value which is
repeated maximum number of times is called mode of

the series. ] _
5 Mode of a Discrete Frequency Series In this
case. mode is the value of the variate corresponding to
the maximum frequency.
3. Mode of a Continuous Series The class which has
maximum frequency is called modal class or group. The
mode is given by the formula

WP = T
2fi=fo—h
where, | = lower limit of modal class

h = size of modal class

f, = frequency of modal class

f, = frequency of the class preceding the modal

class
f, =frequency of the class succeeding the modal

class

O Relation among Mean, Median and Mode
Mode = 3 (Median) — 2 [Mean)

Some Useful Formuale
o If X, X,, ..., X, are n observations with their mean M then
deviation i, is given by i, =|x, = M|. 5[5,
Mean deviation for individual series is given Ly T’
Z [l

Mean deviation for discrete series is given by ———.
n

Z|8}

Standard deviation (o) is given by

Standard deviation %100

Mean

g fics Mean deviati
* Coefficient of mean deviation = -acan deviation o

Mean or median
Example 8. The mode of the following distribution is

Coefficient of variation =

(a) 46 (b) 6.66 (c) 46.67 (d) None of these
Class Interval | Frequency

0-10 3

10-20 B

20-30 7

30-40 12
40-50 28
50-60 i 20
60-70 10
70-80 10

Sol. (c) Here, maximum frequency is 28. Thus, the class 40-50 is g

maodal class.

10(28—-12)
- Mode=40+ i

s = 40+ 6.666 = 46.67 (approx)
(2%28—-12-20)

Geometric Mean

If a,G andb are in GP, then the geometric mean between
aandbis, G =+/ab.

To Insert n Geometric Means Between
Two given Numbers

Let aandb two numbers, there can be n geometric means
L . G,, such that a,G,.G,,....G,.b foim a GP.

Hin+1)
In general',ﬁk=a(g] Ek=123,....0

« The geometric mean of n positive numbers a,, @,,;.....4,

is GM.
= (a,6,05 ...a,)"

Harmonic Mean

The harmonic mean of n positive numbers a,, a;,....4a, 1
1 111 1 1 1
— = | —f——t, .
H nlag a o a,

where H denotes the harmonic mean.

Relation among Arithmetic Mean,

Geometric Mean and Harmonic Mean
G? =AXH,
where G = geometric mean
A = arithmetic mean
H = harmonic mean and AZ2G2H

Graphical Representation of Datd

There are many ways of picturing a frequency distribution
continuous type.
(a) Histogram
(b) Frequency polygon a0t
(c) Ogives (Cumulative &
frequency curves) 3 3ot

(d) Percentile curve 2
* 20¢

Histogram A
histogram is a set of 44
adjacent rectangles whose f
area are proportional to
the frequencies of a given 0
continuous frequency

distribution. There being no two §
rectangles. B no gap between any

N

501
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frequency Polygon A frequency polygon c
joining the mid-points of the respective mgs of ?:eh:ecfmwln
of a histogram in the case of equal class intervals, e

A frequency polygon for a grouped data €an also be drawn

independently by plotting the mid-points of
along x-axis and frequencies alo of the all classes

: J . Ng yaxis and joini
- plotted points by straight line. Join the points ;_.a Fr]:f:nllr;ﬁdthg
! ash

80}

-
o
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Ogive (Cumulative Frequency Curve) When we plot the
upper class limits along x-axis and cumulative frequencies along
yaxis. And on joining them we get a curve called an ogive,
We have two types of ogive curves

() less than ogive (ie, the rising curve)

(b) more than ogive (ie, a falling curve)

Bar Chart

In a Bar graph
(3) The width of each bar can be any, but widths of all the
bars is same.
(b) Space between these bars should be same.
The width of the bar has no special meaning except to make it
pictorially more arcracrive.

Nlustration Represent the following data by a bar graph.

~ Registration of
vehicles in 2000
el

Car Bus

Scooters

Bikes

No. of vehicles
o

20 30

30

40

¥

'y
50t
gam-

2 30k
g

w 20

0

m: |§I

]
o

Scoolers

Bikes

Registered Vehicles
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Pie-Diagram (or Pie-Chart)
In a Pie-graph

* Dara is represented by sectors of a circle.

* Fach part of data makes a certain central angle.

* Sum of all the angles of sector is 360",

Example The pie-chart of the data given above as,

Divide the central angle ie, 360° in the proportion of numbers
20, 30, 30, 40.

1e, 360 should be divided in ratio
20:30:30:400r2:3:3:4

H;g.i::’:lr:d . m":'Thb;:_Tenf Central Angle
Car 20 % * 360" =60°
Bus 30 % % 360°=90"
Scooter 30 % * 360°=90°
s i % x 360°=120°
So, pie-chart is
Bikes
120° W.Cars

Example 9. The following diagram show the
expenditure of a family on various items A, 8,C, Dand E,

Study the diagram carefully and answer the following
questions,

(i) The angle of pie-diagram showing th2
expenditure incurred on item A is
(a) 30° (b) 35°
(c) 108° (d) None of these

Sol. (c) Angle for 100% = 360"
30
~ Angle for expenditure of A =30% of 360° = e 350 = 108°
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(ii) Which two expenditures together will form an
angle of 90° at the centre of pie-diagram?
(a) BandO (b) Cand A
(c) Dand E (d) None of these
Sol, () 100%= 360°
-, An angle of 90" at the centre of pie-diagram in p
s a0 x 100 —25%
360
=25%
Expendicure of items Dand E makes upto (15+10)=25 :
So.pi:penditure of DandE togecher will form an angle of 90° at

the centre of pie-diagram. .
(iii) If the income of the family is ¥ 3000 per month,

then expenditure of item C will be
(a) T 400 (b) T 500 (c} T 600 (d) T 800

Sol. (c) Expenditure on item C
=20% of ¥ mu:%xmmﬂam

ercentage 15

Example 10. Study the table given below and answer

the question that follow. _ _
Number of students from various schools playing various

games

Schools
il £ B 3 D] E
Football 125 250 100 175 250
Basket ball | 175 200 195 245 225
Cricket 250 200 225 215 200
Tennis 240 210 200 130 165
Badminton | 75 125 55 45 100

(i) If 20% of the students playing football from
school A also play badminton, what should be the
total number of students playing badminton from
school A?

{a) 25 (b) 100 (c) 75 (d) 105

(i) The number of students playing basket ball from
school C is approximately what per cent of the
students playing basket ball from school E?

(a) 87% (b) 93% {c) 95% (d) 97%

(iii) What is the difference between the average
number of students playing cricket from all the
schools and the average number of students
playing tennis from all the schools?

(a) 12 (b) 27 (c) 29 (d) 31

(v) The number of students playing football from
school D is what per cent of the total number of
students playing all the given games from the
school? (Rounded off to 2 digits after decimal)

(a) 20.66% (b) 20.93% (c) 21.33% (d) 21.6%

(v) What is the difference between the average
FomSthoo 5 s mgen o e e Sames

and the

Budmiton oy they Srcmﬁ;ngt;?er of students playing

(a) 72 (b) 75 (c) 95 (d) 102

(1) (b) Total number of i -

students playing badminton from school A

= (75 + 20% of 1151=(:f5+ 20 . 125]
100

Sal,

=(75+25)=100

195
(ii) (a)Required percentage = (EE * 'ID{I] %=87% (apprex)

(iii) (c) Average number of students playing cricket from 5 ty
schools :
= 1 (250 4+ 200+ 225+ 215 +200) = ;?i:m
5

Average number of students playing tennis from g tr
schools

=

9
{zan+zm+2m+13cr+165:|=-?5.=135.

L0 I

Required difference =(218— 189)=29
(iv) (d) Number of students playing football from schey
D=175
Mumber of students playing all the games from schoal
=(175+ 245+ 215+ 130 + 45)= 810

175
Required percentage = [ﬁ' * 100 | % =216%

(v) (a) Average number of students playing all the games fion
school B

98
=1[25l]+2l}0+2[]ﬂ +210+ 125]:-?5:19}
5
Required difference =(197-125)=72

Example 11. The subdivided bar diagram given below
depicts the result of B.Sc. students of a college for three
years. Study the bar diagram and answer the questions
given below.

e p=mmmmmm e e
2000

1800 ==~~~
1750~~~

1600 f= ===~
1500 f-= ===

1400

Dﬁrst Divislon

1200

1000 f-~-~~-~
850 ===~
00 f=====

BOO -

Number of students ——=

600 -

400 -
BOfF=-=—--

250 ====-
200F--===

D

2006

2007

Years —»




(i) What per cent of the
division in 20057

{a) 50%
1

1-%
(b} 1 5

students passed in first

3
2 =
{c) 2 3

(d) None of the above
(i) What was the pass percentage in 20057

{a) 64.33% (b) 73.339
(c) 83.33% (d) 85%
(iii) In wi:i::h year the college had the best result for
B.5c.?
(a) 2005 (b) 2006
(c) 2007 (d) None of these
(iv) What is the number of third divisions in 20077
(a) 550 (b) 750
{c) 350 {d) 1000
(v) What is the percentage of students in 2007 over
20057
(a) 113.8% (b) 114.2%
(c) 115.1% (d) 115.3%
(vi) What is the aggregate pass percentage during
3 yr?
{a) 73.5% (b) 77.6%
(c) 81.2% (d) 82.9%
Sol. (1) (b) Percentage of first divisioners

1
=2 q00)%=10%=111q
1800 9 5

(i) (¢) Pass percentage in 2005
= [ﬂ x mu]%
1800

= ?% = B8333%

1
' {iii) (c) Pass percentage in 2005 = (% x '“]‘3']'3'*EI =8333%

1600
Pass percentage in 2006 = (— » 100]% = 80%
Pe o 2000

Pass percentage in 2007 = [;_:55% x m]qe =853%

The college had best result for B.Sc. in 2007.
(v) (b) Number of third divisions in 2007
=(1750 - 1000) = 750
) (a) Required percencage

1800
(V) (d) Required percentage
_[(1500+1600+1750) mu]%
(1200 +2000 + 2050)
e (fa_sq ® mn]% =829%
5850
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Example 12. Study the following graph carefully to
answer the questions given below.

Expenditure Incurred by two
Companies A and B in a Year

Company A
Total expenditure =¥ 35750000

lectricity
13%

Company B

Total expenditure = ¥ 40550000
(i) What is the amount spent by company A on
electricity?
{a) ¥ 9295000 (b) T 9396000
{c) ¥ 9495000 {(d) T 9565000

(il How much have both companies together spent
on raw material?

{a) ¥ 15282000 {b) T 17981000
(c) T 15381000 (d) T 17881000
(iii) What is the ratio of amount spent by company A
on advertising and electricity, respectively?
(a13:9 (b)14:9 ()9:13 (d)9:14
(iv) On which item is there least expenditure?
(irrespective of company A or B)
{a) maintenance of A  (b) maintenance of B
(c) miscellaneous of B (d) miscellaneous of A
(v} What is the total amount spent by company B on
raw material, maintenance and salary together?
{a) T 27979500 {b) ¥ 29779500
(c) T 30979500 {d) T 31333500
Sol. (i) (a) Amount spent on Electricity by company A

=26% of T 35750000=T {SS?SDDDDK %)

=T 9295000
(i) (b) Amount spent by A on raw material

=14% of T 35750000=1T [SS?SDDDGX %] =T 5005000

Amount spent by B an raw material
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32
=32% of T 40550000=1 (ﬁﬂSSMﬂD x ﬁ] =T 12976000

Required amount = ¥ (5005000 + 12976000) =d? 1?_9:31000 ,
¢} Ratio of amounts spent by A on advertising an
l:va'lz:?lc:rjt:m,.nr= (18% of ¥ 35750000 : (26% of T 35750000)

— la—xiS?Sﬂﬂﬂﬂ:%‘ﬂ % 35750000=18:26=9:13
r

(i)

(iv) (c) Expenditure by A on maintenance p
=6% of T 35750000=1 (35?50000x E] =T 2145000

EXercise

1. Class size is the difference between the class marks of 12.
two
{a) adjacent classes [b) classes

[c) alternate classes (d) None of these

2. In bar chart, the gap between the bars is always 13.

(b) zero

(a) same
(d) can't say

(¢} varies
3. Histogram is
(a) one dimensional (b) two dimensional
[c) three dimensional {d) Mone of these
4, Joining the mid-points of the respective tops in
histogram, we get
(a) bar chart (b) pie chart
fc) ogive (d) frequency polygon
5. The most stahle measure of central tendency is
(a) the median [b) the mean
[c] the mode (d) None of these
6. The measure which takes into account all the dalta
items is
(a) mean (b) frequency (c) mode
7. Consider the following statement
I. A bar graph is two dimensional.
IL. In a histogram, the height as well as the width
of each rectangle matters.
IIL. In a bar graph, not only height, but also width of
each rectangle matters.
IV. In a bar graph, height of each rectangle matters
and not its width of these statements
(a) I and IV are true () All are true
(¢) W and IV are true {d) Il and IV are true

8. In a bar chart, what matter?
(a) length of y-axis (b) length of x-axis
(c) width of the bar (d) length of the bar
9. Frequency polygon can be drawn after drawing
[a) ogive (b) bar chart
(¢} histogram (d) None of these
Pie chart is drawn with the help of
(a) radius of the circle [b) chords of the circle
[c) sectors of the circle (d) diameter of the circle

([d) median

17.

10.

11. The total expenditure incurred by an industry under 21.

difie:ept heads is best presented
(2) pie diagram
(c) frequency polygon

a8 a
(b) histogram
(d) bar chart

(v) (a) Required amount =(32+ 8+29)% of T 40550000

14.

15.

16.

18.

19.

20.

Expenditure by B on miscellaneous
4

So, it is least on miscellaneous.

69
= 0000 X —
T (40’55 'IUCIJ

=T 27979500

Which one of the following is a source of data fo
primary investigations?
{a) News Papers (b) Magazines
[c) Questionnaires {d} All of these
Pie diagrams used to represent statistical data are
(a) one dimensional (b) two dimensional
(c] three dimensional (d) MNone of these
An ogive is used to determine
(a) mean (b) median  (c) GM (d) HM
Let the observations at hand be arranged in increasing
order. Which one of the following measures will not be
affected when the smallest and the largest observations

are removed? {cDs 2011 )
(a) Mean {b) Median
() Maode (d) Standard deviation

If the population figures are given for each State o
India, then the data can be classified as (CDS 2011 Il
(a) qualitative [b) quantitative
{c) chronalogical {d) geographical
The mid-value of a class interval is 42. If the class siz¢
is 10, then the upper and lower limits of the class ar
(a) 37.5 and 475 (b) 47 and 37
{c) 37 and 47 {d) 475 and 375
The actual lower class limits of the following class®
10-19, 20-29, 30-39 and 40-49 are
(a) 95, 19, 29 and 395 (b) 10, 20, 30 and 40
(c) 95, 195, 295 and 395 (d) 185, 285, 385 and 43
State which of the following variable are discreté
I. Number of children in a family
I1. Wages of workers
IIl. The ages of students
IV. Weights of a set of a students
(a) | and Il {b) 1, It and Il
(c) All of these (d) None of these
If the mean of five observations x, x + 2, x + 4 X * o.¢

X +8is 11, then the mean of first three observatio®® g
(a) 9 (b) 11
) 13 [d) None of these he
The r_:t:-rnbined mean of three groups is 12 andﬁﬁ*'
combined mean of first two groups is 3. If the'tﬂﬂ’
second and third groups have 2, 3 and 5’
respectively, then mean of third group is
(@) 10 (o) 21 (d) 12 (d) 18
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22, 10 is the mean of a set of 7 obsery
mean of a set of 3 observations.
combined set is given by

(a) 15 (b) 10 (c) 85

23. In a class of 50 students, 10 have
average marks are 28. The total
entire class are 2800. The avera
have passed are

ations and 5 is the
The mean of the

ld) 75

lalled and their
marks obtained by the
ge marks of those who

(a) 43 (b) 53
[c) 63 (d) 70
24. Consider the following statements in respect of the set
S=(23...,n

L{n+1/2 is the median of the numbers in 8

IL. n is the mode of the numbers in §.

Which of the above statements is/are correct?
(a) Only | (b) Only 1l (CDS 2011 11)
(c) Both | and N (d) Meither | nor Il

25. Which of the following statements about the median is
true?

[a) It is not affected by extreme values
(b} It can be found even, if some items are not krown

(c) It is useful when the data cannot be measured
quantitatively

(d) All of the above
26. The middle item of the series arranged in ascending or
descending order is called
(2] mean
le] mode
27. For any set of variables
[a) arithmetic mean < geometric mean > harmanic mean
[b) arithmetic mean > geometric mean < harmonic mean
[c) arithmetic mean < geometric mean < harmonic mean
[d} arithmetic mean > geometric mean > harmonic mean
28. The arithmetic mean and geometric mean of t
numbers are 14 and 12, respectively. What is the

(b) median
{d) standard deviation

harmonic mean of the numbers? (CDS 2011 1)
(a) 10 (b) 13
() 3273 (d) 72{7

Directions (Q. Nos. 29-30) The itemwise expenditure of o

Non-Government Organisation for the year 2008-2009 is given
below

Expenditure

Item {in ¥ Lakh)
_ﬁ]_.‘;;y of employees 6
Social welfare activities 7
Office contingency 3
Vehicle maintenance 4
Rent and hire charges 2.5
Miscellaneous expenses 1.5

The abave daia are represented by a pie diagram.

29. What ' le of the largest sector?
Is the sectorial angle o 1608 2011 1}

fa) 120° b) 105° (c) 90° (d) &5

30. What is the difterence in the sectorial angles of the

largest and the imallest sectors?
(a) gg°

(b} BS® (o) 825° (d) 77.5°
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Directions (Q. Nos. 31-32) The following table gives m.E
frequency distribution of life length in hours of 100 electric
bulbs having median life 20 h.

Like OF bl Number of bulbs
(in h) thagds
o83 7
13-18 X
18-23 40
23-28 y
28-33 10
33-38 2
31. What 1s the missing frequency x? (CDS 2011 1)
la) 3 (b) 27 {c) 24 (d) 14
32. What is the missing frequency y?
(a) 27 {b) 24 {c) 14 (d) 1
33. Consider the following stalements in respect of a
histogram

I. The histogram consists of verlical rectangular
bars with a common base such that there is no
gap between consecutive bars,

1l. The height of the rectangle is determined by the
frequency of the class it represents.
Which ol the statements given above isfare correct?
(CDS 2011 1)
[a) Only | {t) Cnly 1l
(c] Both | and Il (d} Meither | nor Il
34. The anthmetic mean ol 10 numbers was computed as

7.6, It was later discovered that a number 8 was
wrongly read as 3 dunng the compulation. What

should be the correcl mean? (CDS 2011 1)
{al 7.1 (b) 76 [} 81 (d) 86
35. For a sel of posilive numbers, consider the following
statements.

I 1If each number is reduced by 2, then the
geometric mean of the set may not always exist.

IL It each number is increased by 2, then the
geometric mean of the set is increased by 2,

Which of the above statements is/are correct?
{CDS 2010 1)

(al Only | (b) Only 1l
(c) Both | and Il (d) Neither | nor Il
36. Consider the following frequency distribution.
Class ~_ 10-10 .F';?E'__PS?'_'_]__ |0-40  10-50
Frequency | 3 8 14 14 | 20

What is the above frequency distribution known as?

(CDS 2010 1)
(a) Cumulative distribution in more than type
(b) Cumulative distribution in less than type
[c) Continuous frequency distribution

{d) Mone of the above

37. The following pie chart shows the marks obtained by a
student in an examination whose scored 540 marks in

all. The subject in which the student scored 108 marks
is
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Mathemalics
ao®

(6] Hindi
[t} Social Science

{a) Science

(c) English

38. A distribution consists of three components with
frequencies 45, 40 and 15 having their means 2, 2.5

and 2 respectively. The mean of the combined
distribution is
{a) 2.1 () 22 ) 23 [d) 2.4

39. Out of 100 numbers, 20 were 4s, 40 were 55, 30 were
6s end the remaining were 75, The arthmetic mean of
the number 1s

fa) 53 ) 54 [c) 61 (d) 65

| Directions (Q. Mos. 40-42) Study the following pie dingram
Fand onswer the questions.

40. The percentage of wheat production is

(a) 3500 (b) 70% le) 19.44%  (d) 20%
41. If the sugar production is 9000 kg, then the wheat
production is
(3) 20000 kg (b) 24000 kg
(c) 15750 Ky [d] Mone of these

42. 1 the total production is 180000 kg, the difference in

sugar and wheal producton is
(3l . 100000

b} 150000
= {c) 200000 () None of these

- Consider the followine '
oy g slatements in respect of
I. Ir-lelsmgmrn is  an  eqguivalent gqraphical

5 H;;;:tfsmnahn_n ol the frequency distribution.
Loosiogram is suitable for continuous random
varables, where the 1o1al fre

fquency of an inlerval

5 evenly distributed over the inlerval,

Which of the state
(a) Onty |
(¢} Both | and 1

44, Le
L) o) ) are pairs ol positive

num d i
bers. The arithmetic Mmedan and geometric mean of

any set of positive numbers (e
by Mic,), Gie,) respectively, Siliosgy e sene

menls given above is/are correct?

Ih) Only 1t {CDS 2010 1]
[d) Meither 1 nor I

Consider the following
I M(x, + y;) = Mx,) + Mly,)
I1. Glx,y,) = Glx,)Gly,)
Which of the above slalements is/nte coroecs
{a) Only | (h) Daly 1l 1C0S 2019
(¢) Both | and Nl () Meither | noe 0 |

45. What is the weighted mean ol hiest 10 natural sy,

whose weighls are equal o the  comespong,
number? (COS 2019 )
&) 7 b] 55 [c] & [t 45

Directions (Q. Nos. 46-47) The average 6ge of & persgn
living in a house is 23.5 yr. Three of them are rmoiors gag

their average age is 42 yr. The difference 11 oges of the theee
minor children is same. (COS 2004y
46. Whal is the mean of the ages ol munor cinlidens
fal 3 yr (b) 4 yr fe) 5y () 6 v
47. What is the median ol the aqes ol minor hildoen?
[a) 3 yr (b} 5 yr el 7w
(d) Cannot be determined due to insufficient daty
48. A new frequency distribution 5 construcied by
doubling each hegquency of the ariginal stk
keeping the other entnes intact. The  Iolowmg

measures are computed f[or both'the tables
I. Arithmetic mean
I1. Median
IIl. Harmonic mean
Which of the lollowing stalements wilh eleience 0
ahove Is correct? (COS 201010

(a) Corresponding values of | and I.only are caual i Lotk
the distributions

(b] Carresponding values of | and il only are cqual in botk
the distributions

[c) Corresponding values of I and Il only are cqusl
the distributions

[d) Corresponding values of | Il and It are coqual - bt
the distributions
Directions (Q. Nos, 49-52) The arithmetic mean, geomeint
mean and median of 06 positive numbers a.a,b,b,c,cwhet
a<b<c are 5,2;2 respectively,

1] |--1"L;|

jcos 200 B

49. W::?t is the sum of the squares of all the s oumbet
a) 40

(b) 42 lci 45 (o] =5
30. What is the value of ¢2
fa) 1 (b) 2 (c) 3 [l ¢
51. What is the mode? |
fal 1 (b) 2 (A 1, 2 and 4(d) No o

52. The following table shows the

female coffee drinkers
Towns 4 and B. e

an

T v ool male
percentage of 1M 0

nscoffoe drinkers 10

Altributes l Town A Towa P Ie
e | Male | Female Male  Femd
Colfee T 54 oL Bl
drinkers J g e D
Nﬂn 'm"EL" 205:1 i 3 “ aur by
dﬁnhﬂ'm ’ . 35% 30"

—
—— e

e



I the total population of the Towns A and B are 10000
and 20000 respectively, then what is the total number
of I.e[na[u coffee drinkers in both towns? {cDs zoo9 i)
@) 8000 () 6000 (93500  (d) 2500
53 Examples of data are given below
I Information on households collected by an
investigator by door-to-door visits.
I1. Data on the percentage of literates, sex-wise, for
the different districts of a state collected from
records of the census of India.

11l. General information about families, collected by
telephonic interviews.
which one of the following in respect of the above is

" correct? ) (CDS 2008 1)
(a) | and Il are primary data

(b) | and 1ll are primary data
{c) Il and NIl are primary data
[d) I, I and Il are primary data
54, Consider the following pairs of numbers
1. (B, 12), IL (9, 11), III. (B, 24)
Which pairs of number have the same harmonic
means? (CDS 2009 1)
@l tand Il (b) land I [c) 1and Il (d) I, Il and I

Directions (Q. MNos. 55-59) Study the following graph
carefully and answer the questions.

90 — Rica
=== Sugar
= .- — Tea
- %
70 e 'i‘ L »
- N Fl
a LY #

&

=]

Values in hundred croras —=

g

-—

Years

o
1983 -
1985
1987
1988 -
1989 |'

g

55. “In which year the export value of tea is maximum

among the given years?
fa) 1983 (b) 1985 (c) 1986 (d) 1987
56. What was the difference in the export value of rice and
tea in the year 19867
u (b) T 2000 crore

{{2; : gu;é::;: (d) T 200 crore

57. What was the per cent decrease in export value of
sugar from 1986 to 19877
) 375

(¢) 266 2
3

(b) 635
(d) 30

59,

60,

61.

65.

Statistical Data Analysis 343

What was the per cent increase in the export value ol
tea from 1986 to 19877

fa) 75 (b} 25 ) 125 (d) 50
In which of the following years was the total export
value of rice, tea and sugar together the minimum
among the given years?

{a) 1984 {b) 1986 (c) 1983 (d) 1988
1111 1

If the values 1,—,—,~,=,...,— occur at frequencies
2345 n

1, 2, 3, 4, 5, 6,..., n respectively, in a [requency

distribution, then the mean is

(@) 1 ) (o i ) ——

n+1

If the geometric mean of three observations 40, 50 and
x is 10, then the value of x is

m% (b) 4 @ 6 (d 2
The mean of a set of number is X. If each number is
divided by 3, then the new mean is I
v o = . X
[a) X b) X 43 [c) 3% {d) =

Which one of the following represenis statistical data?
(CDS 2009 1)
(a) The names of all owners of shops located in a shopping
complex
(b) A list giving the names of all States of India
{c] A list of all European countries and their respective
capital cities
(d) The volume of a rainfall in certain geographical area,
recorded every month for 24 consecutive months
Consider the following types of dala
1. Marks of students who appeared for a lest of 100
marks.
II. Collar sizes of 200 shirts sold in a week.

III. Monthly incomes of 250 employees of a factory.
. For which of the above data, mode is a suitable

measure of central tendency? (CDS 2009 1)
fa) | and Il (b} Only 1
(e} 1 and W - {d) I 1l and 11

Suppose, X is some statistical variable with mean .
Let %y, %,..., %, be its deviations frgm mean with the

respective frequencies £, 5,. ., f, What is the value of
the sum X8 & %6 + ...+ Xgf,7 (cDS 2008 1)
(a) O (b) 1
ey d) p+1

Which one of the following statements is not correct
with reference tc a histogram? (CDS 2008 1)
(a) Frequency curve is abtained by joining the mid-points
of the top of the adjacent rectangles with smooth
curves
(b) Histogram is drawn for continuous data
{c] The height of the bar is proportional to the frequency
of that class @
(d) Mode of the distribution can be obtained from the
histogram ’ o
n
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67.

68.

69.

70.

7.

74,

cDs Pathfinder
X o | 1 2z | 3 .
Frequency 4 f 3 _j. g 2

The table above gives the frequency distribution of a
discrete variable X with two missing Irequencies. If EI[E
total frequency is 25 and the arithmetic mean of X is
2, then what is the value of the missing frequency 7
{CDS 2008 1)

(a) 4 (b) 5 (c] 6 (d) 7

The yield of paddy per plot of one acre were oblained
from a number of plots from two dillerent districls in a
State and are summarized in the following table.

Yield of paddy

| District A No. | Dislrict B No.

F:’;ﬂpl::';l:“ of plots of plols
'38.0-410 ;'_"_2_5"' 7
41.0-44.0 i 36 i 29
44.0-47.0 | 59 ; s
47.0-50.0 : 3o 54
50.0-53.0 | 25 ' a1
Which one of the following statements is correcl?

(CDS 2008 1)

(a) The mode for district A is higher than the mode for

district B
(b) The mode for district 8 is higher than the mode for
district A

(c) Both the distributions are symmetric
(d) Both the distributions have the same mean

Average score of 50 students in a class is 44. Later on
it was found that the score 23 was incorrectly recorded
as 73. The correct average score is
[a) 42 (b) 43 lc) 45
Mode is approximately given by
{a) 2 median — 3 mean (b) 3 median - 2 mean
[c) 2 median + 3 mean (d) 3 median + 2 mean

An ogive is a graphical representation of
(a) an ungrouped data
(b) a discrete series
(c) a continuous frequency distribution
(d) a cumulative frequency distribution
In the “less than" type of ogive the cumulative
frequency is plotted against
(a) the lower limit of the concerned class interval
(b} the upper limit of the concerned class interval
(¢} the mid-value of the concerned class interval
(d) any value of the concerned class interval

(d) 46

- Which of the following pairs is not correctly matched?

lal Grdgﬁ—'rwn dimensional diagram

{b) Multi-bars—One dimensional diagram

(c) P|c!ogmms-ﬁ.hstracl representation of data

(d) Ogive~Used 1o determine median
A calndidale obtains the marks 8s given below
Engl_lsh ¢ 60, Hindi : 75, Mathematics : 63
Physics : 59 ang Chemistry : 55, o

75.

76.

b |
=1

78.

7.

a0,

a1.

82,

a3.

a4,

In the weights of 1, 2, 1, 3, 3, respectively are 5
to the subjects, the candidates weighted meap j

fa) 62.4 (b) 61.5 () 61 () 605
A, B and C are three sels of values of x
AFE g 71,8 43
B:?rE,\q. 12l513lﬂ

C:4, 4, 11,7, 2 3. 4
Select the correct statement from among the !ollmﬁw

{a) Mean of A is equal to mode of C

() Mean of C is equal to median of 8

[¢) Median of B is equal to mode of A

(d) Median, mean and mode of A are same
A student obtains 75%, BO% and 85% marks in (hre
subjects. I the marks of any other subject are added,
then their average cannol be less than

{a) 60% {b) 65% (c) 70% {d) 80%

. Il the mean and median of a set ol numbers are 89

and 9 respectively, then the mode will be
fa) 7.2 (b) 8.2 (c) 9.2 (d) 102

The arithmetic mean of the data with observations
aga+da+2d..., a+2md is
(a) @ + md {b) @+ (m = 1)d
1
l:r]o+5mu‘ [dia-r%{nHTk.l'

The mean ol n observalions is . If one observalion
X, 18 added, then the mean remains the same. The
value of x,,, is

(a) o (b) 1 [c) n (d) ¥
Il every number of a finite set is increased by any
number k, the measure of central tendency should also
increase by k. Which one of the following measures of
central tendency does not have this property?

(a) Arithmetic mean (CDS 2008 I}

[B) Median

[c) Mid-range ie, the arithmetic mean- of the largest and

the smallest numbers
(d) Geometric mean

If the1 median of the distribution (arranged in
ascending order) 1, 3, 5, 7, 9, x, 15, 17 is 8, what is the

value of x2 (cDs 2008 1l
(a) 11 (b) 13
[c) 9<x<15 (d)9<x<15

II_ the width of each of the ten classes in a frequency
distribution is 2.5 and the lower class boundary of the
lowest class is 3.1, then the upper class boundary of
the highest class is

(a) 30.1 (b) 30 ) 31.1 (d) 27.56
The average of the values
2, 4, 6,8, 10,..., 2n is
(al n ®n+1 (g 2n (d) 2n+1)

ThE mean of the squares of the numbers 1,2, 3,4+ ;
is

(2 +1)(2n +1
R ) Ln(2n+1)
B

1
[e) z (n+1)(2n + ] {d) (2n +1)




_ If the sizes in a frequency distribution are given in an
B3 ascending order of magnitude, then the median M is

given by .
[a]ﬂ*hfﬂrw (0) M =4 NR=C)xi
. f
&) M:f—-w {d]M:]‘_{ND"'C]xr
f

g6. The average value of the median of 2, 8, 3, 7, 4, 6, 7
and the mode of 2, 9, 3, 4, 9, 6, 9 is

&9 (b) 8 [c) 7.5

g7. The median of the following incom
distribution is 4.

(d) &
plete frequency

ey 1 L 12 13 S[6]7 s
Frequency | 2 | 3 | 4 |1 |24 (2 | =
'Ee frequency of 8 is

fa) 1 (b) 2 (c) 3 (d) 4

g8, The geometric mean of two numbers is 8 and their
harmonic mean is 6.4. The numbers are

(a) 2, 8 (b) 4, 16 (c) 4 8 () 2, 16
g9, 1f the sum of 11 consecutive natural numbers is 2761,
then the middle number is
fa) 252 {6} 251 (c) 250 (d) 249
90, A boy draws n squares with side 1, 2,3,4,5,..., ninches.
The average area covered by these n squares (in sq

inches) will be 1
o (#55)

Vne20+1)"
0355

91, When 10 is subtracted from each of the given
observations, the mean is reduced to 60%. 1f 5 is
added to all the given observations, the mean will be

3} 25 (b) 30 (c) €0 (d) 65

92. A data has highest value 120 and the lowest value 71.

A frequency distribution in descending order with

seven classes is to be constructed.

The limits of the second class interval shall be

(a) 77 and 78 (b) 78 and 85
[c) 85 and 113 (@ 13and 120

I the sizes i frequency distribution are given in

dEEtendizzf; Ql?d:r nfq:'mg?‘;tud:!. then the median is

given by

[E-PC']XI. [f;—-*f']xi'
W M=p-\2 1  (M=I-

m%m+u

(o é[n+l]i2n +1)

53.

i S

N N
[£+L‘)xi [E-C)Xi
ldM:;'-,?_f__ (@ M=" - >

* 1 mean of y and 2 is M, then what is the mean of Ys
¥

and L, (CDS 2007 11)

fa) ﬂ"%;ﬂ (b) M () M -3 (d) MaM -3)

95.

96.

97.

98.

99.
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For the following frequency distribution

Class 0-5

5-10 | 10-15 | 15-20 | 20-25 | 25-30
interval |

80 | 40 | 20

Frequency | 10 15 30

If m is the value of mode, then which one of the

following is correct? (cDS 2007 W)
a) 5em<10 (b) 1I0<m=15
[)15<m<20 (d) 20« m< 25

The cumulative [requency curve of a [requency

distribution with 6 classes and total frequency 60 is a

straight line. Consider the following statements

I. The first and the last classes have a frequency of
10 each.

11. Both the middle classes have a total frequency of
30,
I1I. The frequency distribution does not have a mode.
Which of the above are correct? (cDs 2007 1)
{a) 1 and Il b)) 1 and 1l
{c} I and NI [d) I, 11 and W

Square diagrams are drawn to represent the following
data

Country | Pakistan | India M}raml'l}arr_.' China
Labour 36 81 25 100
Production

Using the scale 1 cn® =¥ 25 what is the length of the
representative scquare for India? {CDS 2007 1)
{a) 1.8 em b) 1.2 em
[c) 1 em (d) 2 em

The heights of 50 students are tabulated as below

Class interval (in cm) Fregquency

145-146
147-148
149-150
151-152
153-154
155-156
157-158
159-160

Mmoo o L E R

Which one of the following is correct about the
distribution? {CDS 2007 1)
(a) It is positively skewed  [b) It is negatively skewed

(e) It is symmetrie {d) It is extremely asymmetric
Assertion (A) The mean of first seven prime numbers
is greater than their median.

Reason (R} Mean is always greater than median.
(CDS 2007 1)

{a) A and R are correct and R is correct explanation of A

(6) A and R are correct but R is not correct explanation of A

[e) A is correct but R is wrong.

(d) A is wrong but R is correct.
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11.
21.
3.
a1,
51.
61.
7.
B1.
91.

—
.

O

10.

12.
14.
15.

16.

17.

18,

19,

20.

cDS Pathfinder
Answers
8. (c) 9. (c) 10
5. (b 6. (a) 7. (a) (e)

(@) 2@ 3O &8 2 G 16 1@ 18 @ XN 2a

@ 2 B @ =@ 60 2@ 28 2 30, (¢)

® 20 2 @ s 8@ ) 38O M@ 4

() 32  3BAJ HE e 46.(c) 47 (0)  48.(d) i) s0.(

@ 20 B g m@ 2 swE @ 8E 80 g

(d) 52. (c) 53. {dl' o4, (b) 85 (a) 86. (c) 67. (a) 68. (b) - (b) 70. (b)

(a) 62. (d) 63. (d) 7. (b) 75. (d) 76. (a) 77.(c)  78.(a) 79. (d) 80. (g

@ = e e s 8@ 8@ oy IE; 20 EE}] 80. (c)

@ 2y @ %@ 85 %0 7@ - '

& L)
Hints and Solutions

Class size is the difference between the class marks of two Sx+20=55=x= i N —

adjacent classes. .. Mean of first three = 2

Clearly, same. 1 | W46 27 .

Clearly, histogram is a two dimensional figure. = T = ? =9 (wx=1)

FIRqURnGY: plYEEEs: 21. Total sum of items

Mean =2X12+3%12+5X12=120

Mean Total sum of items of first two group =(2+3)%3=15

Width of the rectangle only makes it pictorially more attractive. Total sum of 5 items of group third =120—15=105

Frequency polygon can be drawn by joining the mid-points of . : 105

the respective tops in histogram. . Mean of third group = I 21

Pie chart is drawn with the help of sectors of the circle the 22. We have, n, =7,% =10 and n, =3, %,=5

angle of sector depends upon the percentage of the quantity o

showing. Combined mean = i BT =‘,'>< 104+3x5 =§=35

Primary investigation is done by questionnaires, ok 7+3 10

A ogive is used to determine the median. - 23. Total number of students passed =50 10=40

In an increasing order arrangements of observations, the Total marks obtained by failed students =28 x 10=280

median will not be affected when the smallest and the largest  Tortal marks of 40 students =2800 - 280 = 2520

observations are remaoved, . Required average of passed students = 2520 s
40

If the population figures are given for each State of India, then
data can be classified as qualicacive. p= E =15
Let the lower limit be x. Then, the upper limit of class interval 10
pdinges 24. Given, S=(1, 23,....n)
X+(x+10) _ 4 L Here, n is not given whether it is odd or even. 50 ¥
———2 cannot define median,
+10=284 Il Here, n is not the mode of the numbers, becaust ¥
=74 =5 x=737 elements in § have same frequenq,
< Lower limit =37 and Upper limit =37 +10= 47 Hence, both statements are not correct.
o wer class imic are obained by subtracting 05 from che 25+ Cleal, allthe statements are true about median.
4Ier Imit, so clearly 95, 195, 295 and 395, 26. Median is the middle item of the series arranged in ascendr®
*i?ﬁrm I‘reque:dc}r distribution is such a distribution in which or descending order.
a are presented in a way that exact i i i ‘
1 IUES are clearly shown. So, ‘-'La"!-" Wejshtsrg?: lsl::r:;e:t:rfdrew; 27. Arichmetic mean:> Geometric mean > Harmonic mean
IS continuous, while other three as discrete, 28. Given, Arithmeric mean, A =14
Here, sum of 5 observarions Geometric mean, G=12
=x+(x FDF O+ D+ (x4 6)+ (x+ 8) =5x 420 G'=AH
'« Mean of tocal observations = 5x+20 L
= = *®12
-—5—. n n2}1=14xH==H=1_21_4_-n:-?'



29. Here, total expenditure =6+7+3+4+25+15 =7 24 lakh

sectorial angle of largest sector = -":“ X7=105°
4

30. Difference in the sectorial angles of the largest and the smallest
seCIors

=105" = 360
24

X15=105"-225° = §25°

Solutions (QNos. 31-32)  Number of total bulbs =100 (given)
it - 7+x+40+y+10+2=100

xty=4l 0
Life of bulbs (in h) | Number of bulbs Cumulative
frequency
8-13 7 3

13-18 i i

16-23 40 47+

23-28 y 474 x+y

il 10 574+ x+y

-2 z 594 x+ y

= Mumber of bulbs, N =100 = g:gu

Since, the median life is 20 b, so median interval will be (18-23).

N
Here, I=1B\.E=5ﬂl E:?*.x'f:w
(-9
;' Median =14 22 xp=1g4+ S0+ g
5 "
20=18+ == (43— %) (given)
%
= x=43-16 =5 x=27

32, Putting x =27 in Eq. (i), we get y=14

33, ' The histogram consists of vertical rectangular bars with a
common base. Such that there is no gap between consecutive
bars and also the height of the rectangle is decermined by the
frequency of the class it represents. Hence, both statements are
true in respect of a histogram.

m-.
! 4o}
iy
g
L 20}
t
10
0 10 20 30 40 50
-+—— Number —*
-3 M
Correct mean et e

35. L Let the number be 1, 3, 5 If each number is reduced by 2,
then new number will be =1, 1, 3.

G=3,f—1x1x3=J—_3dnes not exist.

IL IF we increased each observation by 2, then the geometric

mean of the set is not increased by 2.

36.

37.

38.

39.

40.

41.

42,

43.

45.
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The given frequency distribution is known as cumulative
distribution,

Central angle for 540 mark = 360°,
+ Central angle for 108 marks = ;_?'Ex E0=72°

Here, the student scored 108 marks in social science,

Required mean = 45X+ a0x25+15%2
100
= E =27
100
We can tabulate the informartion as
Numbers x Frequency f fxx
4 20 a0
5 40 00
[ 30 180
7 10 70
=100 I = 530
530
Arithmetic mean = —E& =— =53
L] lm
As, 360° =100% product _
70°= [m i }aa = 19.44%
If 40° = 9000 kg
700 = 200X _ 1c750kg
If 360° = 180000 kg
180000 X 30
Differ in angle (70° — 40°)=30° = —————=15000 kg

360
We know that histogram is an equivalent graphical
representation of the frequency distribution and is suitable for
continuous random variables where, the rotal frequency of an
interval is evenly distributed over the interval,
Hence, both the given statements are correct.
Given, (x,, ¥, )(x3, ¥5)...(x,,. ¥,) are n pairs of positive numbers.
The arithmetic mean and geometric mean of any set of
posirive numbers (G, C,,..., C,) and denoted by M(C;). G(C;)
respectively.
L M, +p,)= (6 +3)+ (g +y7a) . 4 (X0 +Y0)

n
(g + x4+ .4 x, )+ () +y +.-4Y,)
n

=-"“"'(-"..}+M}",1}
= Mix, + y,)=Mx,)+ My,)
I Gl o) =106 15002 2006 1) x, vl
E RTINS LB (TR (et e (o e {7
= (% -¥ ) =Clx,)-Gly,)

Hence, both statements are true.

gy + ...+
** Weighted mean = (w,x, adab —w'-ﬂ'"]
Wy + W+t Wy

1
114+2:24...410-10_ 420+, +10
S r2+3+.. 410 1424410
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rln+(2n+1) _rin+1)
£t =___6__ and En >
10010+ 1){20+7)
=“_ 6 5_1;!]:{11)(?.1::I|I

[ 10+ I) 6255
0| —
2
Solutions (. Nos. 46-47)
Total age of six persons =235X 6=141yr
Total age of three major persons=42X3=126yr
-~ Remaining age of three minor children =141-126=15yr
Since, the difference in ages of the three minor children is same.

Therefore, we take ages may be

555357258 and1,59
50, in all the cases median will be 5 yr,

46. Mean age of minor children =? =5yr

47. Median age of minor children is 5 yr.

48. If we double each value of original frequency distribution, then
mean, median and harmonic mean remain same. Hence, oprion
(d) is correct.
since, in case observation since arithmetic mean, median and
harmonic mean is dependent of change of origin but if we
multiply the frequency of same quantity, then these are

independent.
Solutions (Q. Mos. 45-51)
Since, a<b<e

Therefore, series in increasing order a,a.b.b, ¢, ¢

[E}h term + [E + 1](h term
Median = L: 2

2
Irdterm + 4th
e + :erm:hh+b=b
2 2
Also, arithmetic mean = 2 bddudia o' Mg doi
6 3 3
= a+c=7-2=5 0
And geometric mean = (a” x b’ T e
= 2=(abc)”® = gbc=8
E v
= ar===4 .-
- From Egs. (i) and (it). we get
a=lc=4andb=7
49. Required sum = Na) + b)Y +2(c)?
=21 +2(2) + 2(4)?
=24+84+02=4
50. The value of ¢ is 4.
51. Mode =3 (median) - {mmn}:ﬂ}-z(3)= 18-14 4
3/ 3 3

52. Total number of female coffee drinkers

=5% of 10000 + 15% of 20000 =500 + 3000 =3500
53. Statemenc | and Iil are primary data,

54.

56,

57.

58.

59.

60.

61.

62,

63,

64.

. The highest peak of tea export graph corresponds to the yey

2x8x12 2x8x12 _ 48

HM = T
: 8+12 20 2
[ harmonic mean of uandb:-gﬂi_’_
a+h
wax1l
||.H.fI.I'I.::zxﬂ:”:.lil:2 9 =99
9411 20
X6X24 2X6X24_ 4B
Il HM =2 = AR
6+24 30 5

Hence, Ist and llird pairs have same harmonic means,

1987, Here, export is maximum in 1987,

The  difference =(40—20) hundred  crores =20
crores
Decrease of in export value of sugar from 1986 to 1987
= S =000 X 100% =375%
Increase percentage = (M = 1(1!]] %
G X100 =75%
4000

Total export in 1983 = (30 + 40 4 50) = 120 hundred crores

Tortal export in 1984 = (40 + 50+ 60) = 150 hundred crores
Total export in 1985 = (40 + 60 + 70) = 170 hundred crores
Total export in 1986 = (20 + 40 + 80) = 140 hundred crores
Toral export in 1987 = (50 + 60+ 70) = 180 hundred crores

Tortal export in 1988 = (40450 + 70) = 160 hundred crores
Comparision show that the total export is minimum in 1983

Here, Efi=(14+2+43+. . 4n)= rin-+1)
2

If % x, =(‘Ix1+2x-1—+3:-cl+...+n><l
2 3 it T

=(1+1+1+...ntimes)=n
Mean *-.l:'f*_"L:—__”_— 2
- Rt

Geometric mean of 40, 50 and x =(40 x50 xJ"

= (4050 % x)® =10 (gier)
40%50% x =10°
__1000 1
40x50 2

n
Let Xle.Jr;...,.x" ben numbers, then E::J- b X
ni=l

IF each number is divisible by 3, then the new mean.
=12 (x) 1 112 1%
: n:‘g(?) = DcJ:i(l % x,]='x

dni=1 ni=1 3
The volume of rainfall in certain geographical ared fecd?
every month for 24 consecurive months.

Collar sizes of 200 shires sold in a week, mode 15 3 gt
measure of cengral tendency.



)

65.

6.

67,

68.

69.

70,
N
72

73,
74

75

76.

we know that, the sum of deviation from their mean is zero.
ah+xafit . +x,f,=0

The height of the bar is not proportional to the frequency of
the class.

Asichmetic mean

i _dxﬂ+le+1>(9+3)<g+4x4

== " —— = 50=34+ [+3g
= f+3g-16=0 1)
Also given, 4+ [+9+g+4=15

= f+g-8=0 ...{ii)
On solving Eqgs. (1) and (i), we get

J’:E-:{\

For district A, as the class 440-470 has maximum frequency, so
it is the modal class,
I=44, [ =59, f, =36 f,=30.h=3

Maode =/ + h=Js ®h =4:i+__w;3£._.x3
2X59-36-30

J 1 o 7

3%
==44+%3=4r.+133=41533

For districe B, as the class 470-500 has the maximum
frequency, 5o it is the modal class,

|=47, f, =56, f, =35, f, =41, h=3

Mode =47+ ——M— %3
I5E-35-41

9%
=4?+1£3-.'2_§ =47+ 178=48.78

Thus, the mode for district B 1s higher than the mode for
distnct A
Toral score = 44 x50 = 2200
Correct score = (2200—73+23) =2130
2150
- Correct average score = o =43

Clearly, 3 median —2 mean.
Clearly, a cumulative frequency distribution.

In the less than type of ogive the cumulative frequency is
plotted against the upper limit of the concerned class interval.

Clearly, (c) is not correctly matched.

Weighted mean
_E0X1+75%2+ 63X 1+59%3+55%3 _ 615 _ 1o
142+ 14343 10
N
Wi um=2+3+?+1+3+2+3 Lo

7 7
Mode of A =3, has maximum frequency
Arrange data in ascending order, we have 1,2.2,3,3.3,7.

Median of 4 = (w]:h value = 4th value =3
2
Here, mean, median and mode are equal.
Total marks in 3 subjects =(7 + 80+ 85) =240 out of 300
n any other subject the marks are atleast 0.
Average of 4 subjects = %ﬂ. = G0%

* Average cannor be less than 60%
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77. By relation

78,

80.

81.

82,

83.

84.

Mode = (3 median) — (2 mean)
=(3x9-2xB89=27-178=92
Here, given senes is an AP.

T=a+(=1d =>a+nd=a+{=1)d =n=02m+1)
S0, sum of (2m + 1) sums of AP 5

= e 2 @+ 1= S, =3 2a+0= ]
=(2m+ )(a+md)
Average = E_m__;ﬂlﬁ__ﬂ =(a+md)

Total sum of given n observations =nx
Sum of (n+ 1) observation =n¥ + x,, .,

ny 4 %
i {given)
n+1
= nk+x, =M+
=4 L ]

if every number of a finite set is increased by any number k, the
measure of central tendency should also increase by k
Ceametric mean does not have this propercy.

Given distnbution 15 1,3,5.7,9.x, 15,17,

MNumber of terms =8 (even)

8 8
Value uf; th term + Value of (; + 1]ch term

s Medan = 5
_ Value of 4theerm + Value of Sthterm
2
T+ 1
= --—-—'9 = —6= 8
2 2

Alsa, the distribution is arranged in ascending order, then
9=x515

Required class boundary = lower class boundary of lowest class

+ (width of class) x number of class
=514+25%X10=301

2+44+6+...+n
n

Required average =

[ sum of natural number=1+2+34+ ..,+n=n{"+1}j

(M +1)
=2|:1+2+3+,.,+H}= 7

n

=(n+7)
As sum of squares of natural numbers = rnt Y+ )
P42 43447+ 4
n
L )2n+1 .
- - E[n+ N2n+1)

n

.. Required average =




550

85.
86.

87.

aa.

i9.

920,

CDS Pathfinder

Clearly (b) is true. ;
Arranging observation in ascending order 2, 3, 4,6, 7, 7, 8 so
median=6
And mode 0f 2,9, 3,4, 9.6 9is 9.
Average = % (6+9)=75
Let the frequency of 8 be P.
Cumulative
* Frequency {f) Frequency
1 2 2
2 3 5
3 4 ]
4 1 10
5 2 12
[ 4 16
7 2 18
g P 18+ P
Since, the median is 4,
This value is corresponding to the cumulative frequency 10,
184P+1
—=10= P=I
Let the number be aandb.
Here, Jab=3 (given)
Harmonic mean of aandb = - 2 = 6.4 (given)}
—_——
a b
2ab
200, il =t g miGhand 222 o 64
a+b a+b
a+b=2%8 5
6.4
- a—b=1J(a+b) ~ 4ab =+20)! - 4(64)

= Ja00-256 = 144 =12 *

a+b=20and a-b=12

Jsolving above equations, we get

a=l6andb=4
Let the numbers be (n+ 1), (n+2), (n+3)..... (n+11)
and the middle number is (n+ &)
Sum of number =(n+ 1)+ (n+2)+(+3)+...+(1+17)

=NXn+(1+243+ . +1)=1h+66
= T+ 66=2761=3 1 =2761- 66 = 2695

n=2—6—95=245
n

Middie number = (n+ 6) = (245 + 6)=251
Mumber of square =n

Total area (in sq inch) =1! 432 +30 4 +n?

=étn}|:n+uﬂn+ll
Sum of square of n number =ln{n+ N2n+1)
&

Average area = ;} —w
n

=§m+mm+u

-y

91, Let the mean of observations X, X,.%,...,x, be .

92.

93.

94.

95.

96.

97.

On subtracting 10 from each, the mean would bef‘?*m}
(x-10)=60% of ¥

i F—10)=2 u%i
[1—§]Ezm=ozs=1o
5 5 '
o X0 e
2

Now, 5 is added to all the given observations, then new mey,
becomes =x+5=25+5=30

Range of dara=120-71=49

range
number of classes
= ﬂ =7
7
The class are 71-78, 78-85, 85-92, 92-97 etc.
So, limics of second class interval are 78 and &5,

Class size =

If the sizes in a frequency, distribution are given in descending
order of magnitude, then we use following the formula fir

R
finding median : | M, =F—M‘xh
Here, I" = upperclass of interval
¢’ = New cumulative frequency of class before median das
1

y+- :
Here, M=—2£ A
3
7 b
New mean = ,}= y ¥
37/, 2
?
e’
R e y (from Ea {1

2
=M[2M)? - 3] = M(am? - 3)

Maximum frequency is 80, hence mode will be between L
20

Since, the frequency in a straight line, so we take all class®s bk
equal frequency, ie, 10.
I It is true that first and last class have 10 frequency:
Il. Both the middle classes have 10+ 10=20 :
lIL. Since, all have equal frequency, so we cannot deem
the mode.

T5=1em?
Ti=tan?
25
_8
T 81=— cm’ =Area of square
25
Side of square = ’%:E

5
=18cm




II
l
G c % T T
G [ D 455 i [ =3 =5 1
= 1385 1475 2 b =5 | -12 3
3=t 1495 & )t |3
16 5-151% 1515 o] -2 -10 i 12
s35-1545 1535 & 3 @ 0 | 20
[ G Ty 15545 15 | 2 | 30 ! 35
I. o ':~ 3 L 4 i M
{58 51605 1395 & & o3 | &0
| =5 =%l
i A = Assumed mean = 1535
B e 96
.".-'1|.=':H"| =8t = ]ﬂ:_:_\-t- _— = ]535"" l.12= ‘54-52
s 50
50
SiNCe = =25
\edian group s 1945 - 1505

= 1545,h=2,c=20, f=15,
2]

ks 25-20
i xh=15d.5+-TK?

99.
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= 1565+ - = 15516
:

-+ Snce, maximum lrequency s 15, then modal group
1555 - 1565
Then, 1=1545, f =15 f,=8 J,;=% h=2

—

o M{'nﬂ-{-_iﬁ-—_‘r."_'..’_x“
'”i ™ -ru - J;\
-5 T4
s 2B g = 15454 — =15558
(30-8-9) 13
Here, Mean< Maode
and wiean < WMedhian
= 1t is negatvely skewed
(A} First suven prime umbers are 235
243454741+ 13417 58
Mean=—-—"——17 W=t 8128

aechan = Value of [-}j 1}(h term = Value of 4th term =7
F

wicivaclually

r o ) i B

Hence, A and R are pue and Ros correct

explanauon of A



