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0.2 DESCRIPTION OF DATA

Q.4. If we plot less than and more than
type cumulative frequency distribu-
tion then the graph plotted is—

(@) Histogram
(b) Frequency curve
(c) Ogive
{d) MNone of these
[Dec. 2009]
Solution = (¢}

.5, The primary rules that should be
observed in classification

(i) Asfaraspossible the class should
be of equal width

(i) The classes should be exhaustive

(i) The classes should be unambigu-
ously defined

‘Then which of the following is correct:
(a) Only (f) and (1)
(B) Only () 'and (iif)
() Only (i) and (iif)
() all (&), (#i) and (fif)
[June 2010f
Solation : (b)
Q.6. Using Ogive curve,we can deter-
mine:
(a) Median
(b} Quartile
(c) Both {a)and (&)
{d) None
: [June 2010]
Solution : (c)

(.7. With the help of Histogram one
can find:

(@) Mean (b) Median
{¢) Mode (d) First Quartile
[June 2010]

Solution : (¢) Histogram is used to find
Maode.

Q.8. Mode can be obtained from
{a) Frequency polygon

{b) Histogram

{c) Ogive

- {d) All of the above

[Dec. 2010}

Solution : () Mode can be obtained
from Histogram

0.9, The most appropriate diagram to
represent the data relating to the
monthly expenditure on different items
by a family is

| {a) Histogram

(b) Pie-diagram
(¢) Frequency polygon
{d) Line graph
[Dec. 20100
Solution : (b) Pie diagram
Q.10. The data obtained by the internet
are
(a) Primary data
(&) Secondary data
(c) Both (a) and (b)
{d) None of these
[Dec. 2018]
Solation : (b) Secondary data

¥

Q.1. Cost of sugar in 2 month under
the heads raw materials, labour, di-
rect production and others were 12,
20, 35 and 23 units respectively, What
is the difference between the central
angles for the largest and smallest com-
ponents of the cost of sugar?

{a) 72° (b) 48°
(¢) 56° (d) 92°

[Aug. 2007, June 2012]
Solution : (d)

Total cost of sugar = (12420 + 35 +
23) units = 90 units

Value of Largest component = 35
units

Value of Smallest component = 12
units

Difference between their central

35=12
angles = o %x360° =92"

Q.2. Arrange the dimensions of Bar
diagram, Cube diagram, Pie diagram
in sequence,

(a) 1,2,3 b 2,13
(e) 23,2 (dy 3,21
[Dee. 2009, June 2011f

Solution : ()

Bar diagram : - has length and breadth,
so two dimensional.

Cube diagram: - has length, breadth
and height and hence it is three-dimen-
sional, 3

Pie-diagram : Its areacan be obtained.
Hence two-dimensional

Therefore,if we arrange itin sequence
we get

Pie-diagram; Bar, diagram and Cube-
diagram ie 2,3,2.

.3, Nationality of a person is:
{a) Discrete variable
(&) An attribution
(¢) Continuous variable
(d) None
fDec. 2009f

Solution : (h)

20.1

DESCRIPTION OF DATA 20.3

Q.11. The Statistical measure com-
puted from the sample observations
alome have been termed as

(a) estimate (b) Parameter
(¢) Statistic () Attribute
[Dee. 2010]

Solution : (c) Statistic

Q.12. When the two curves of Ogive
intersect the point of intersection pro-

(B) Class frequency to the total fre-
quency
(¢) Class frequency to the class length
(d) Class length to the class frequency
[June 2011)
Solution : (¢) Frequency Density (F.D)
= Class frequency/Class Length
Q.14. The Chronological classification
of data are classified on the basis of:

vides: (a) Attributes  (B) Area
(a) First Quartile (c) Time (d) Class Interval
(b) Second Quartile [June 2011}
(c) Third Quartile Solution : (c) }
(d) Mode Q.15. Arrange the following dimen-
[June 2011] | sion wise : Pie-diagram, bar-digram
Solution : (5) and cubic diagram.
.13, Frequency Density can be (@)l s ) 3,12
framed as: (e) 3.2,1 @ 223
(a) Class frequency to the cumulative . June 2011}
frequency Solution ; (d)
0.16. The frequency of class 20-30 in the following data is
Class 0-10  10-20 20-30 30-40 40-50
Cumulative 5 13 28 34 38
Frequency
(a) 5 (b) 28 ) 15 (d) 13
[Dee. 2011

Solution : ()
Frequency of class
interval 20 - 30
=c.f of 20-30

—_c.f. of 10-20
=28-13=15

Here the frequency of class “ 20 -
n"=15

Q.17. The Graphical representation
by which median is calculated is called

{a) Ogive Curve
(b} Frequency Curve
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0.4 DESCRIFTION OF DATA

(¢) Line diagram
(d) Histogram

Solution : (b) Line diagram is not twg

dimensional diagram because it has only
[Dec. 2011 | 'enEth-

Solution : (a) The median is calculated | 19~ From which graphical repre-

by Ogive Ctirve sentation , we can calculate partition

values 7
Q.18. Which of the following is not a

g Lo
two dimensional diagram? i sk ove

(b) Ogive curve
{c) Histogram
() None of the above

{a) Square diagram
() Line diagram
(c) Rectangular diagram

(d) Pie-chart £ il
[Dec. 2011] Solution : (b) We can calculate Partition

values with the help of Ogive Curve.

Q.20. The data given below refers to the marks gained by a group of students:

Marks Below Below Below Below Below
10 20 30 40 50
No. of students 15 38 65 84 100
Then the No. of students getting marks more than 30 would be
(a) 30 (B) 53 (c) 35 (d) 62
[June 2012)

Solution : (c) It is cumulative frequency data.

The No. of students getting marks more than 30 = 100 - 65 = 35
Q.21. Cost of sugar in a month under the heads raw materials, labour, direct
production and others were 12, 20, 35 & 23 units respectively. The difference

between their central angles for the largest & smallest components of the cost
of Sugar is

(a) 92¢ (b 720 (c) 48° (d) 56°
[June 2012/
Solution : (a) Total = 90
35-12
Angle difference = 5 %360" = g0

20.6 DESCRIPTION OF DATA

Q.26. If the class intervals are 10 - 14, 15- 19, 20 - 24.......... Then the first clasg

boundaries are:
(g) 9.5-145 (d) 10.5-15.5

* [Dec. 2013}

(b) 10-15 () 9-15

Solution : (a) is correct

Since, D=1 S LOB =1y - :g-:!fl-- ; =95; UCB=1I+ i: =14+ ;— =145
.27, The following data relatéd to the marks of group of students
Marks No. of students
More than 70% - 7
More than 60% 18
More than 50% 40
More than 40% 60
More than 30% 75
More than 20% 100
How many students have got marks less than 50%?
(@) 60 (b) 82 (c) 40 (d) 53

[Tune 2014]

Solution : (a) is correct.
Mo .of students scoting marks less than 50% = 100 - No. of students scoring more
than 50%
=100 - 40 =60
Q:28. To draw Histogram the fre- | Q.29. “The less than Ogive” is a:
quency distribution should be (a) U-shaped curve

(a) Inclusive type {b) I-shaped curve

(b) Exclusive type

() Inclusive and Exclusive type

{d) None

() S-shaped curve
() Bell-shaped curve

[Fune 2014]
[June 2014] | soution : () is correct.

.30, There were 200 employees in 20
office in which 150 were married. To-

Solution : () is correct

~ () Line diagram

DESCRIPTION OF DATA 20.5

Q.22. What is a exclusive series 7
(a) Inwhich both upper and lower limit are not included in class frequency.
(B) Inwhich lower limit is not included in class frequency.
(¢} Inwhich upper limit is not included in class frefuency
' (d) None of the above [Dec. 2012]
Solution : (c) In exclusive series,upper limit is not included in class frequency.
Q.23. A pie diagram used to represent the following data

Source Customers Excise Income Wealth
Tax Tax
Revenue in Millions 120 180 240 180
The central angles corresponding to Income Tax and Wealth Tax are
(a) 90%120° (k) 120°90° (¢) 60°%120° (d) 90°60°

[June 2013]
Solution : (b) is correct
Total Revenue = 720

Central Angle for Income-tax = %‘%xsﬁo" =120"

@
Central Angle for Wealth Tax = -l-n-%xam =90 °

0.24. The pair of averages whose value can be determined graphically?
(a) Mean & Median (B) Mode & Mean
(e} Mode & Median (d) None of the above
[Dec. 2013]
Solution : (c) is correct.
Q.25. The difference between upper limit and lower limit of a class is called:
(a) Class Interval (b) Class Boundaries
(c) Mid-value {d) Frequency
[Dec. 2013]
Solution : (a) Length of class- Interval

‘

20,7

DESCRIPTION OF DATA

tal male employees were 160 out of | (&) 30 (B) 10
which 120 were married. What was | (<) 40 ) 50
the number of female wnmarried em-
ployees?

[une 20145

Solution : (b) is correct.

Male Female Total
Married 120 30 150
Unmarried 40 10 50
Total 160 40 . 200
Unmarried Female = 10

Q.31. The most appropriate diagram | (c) Either Equal or Unequal
fo represent 5 year plan outlay of In- () None
dia in different economic sectors is

(a) Pie diagram
() Histogram

Dec. 2014
Solution : (a) is correct
Q.33. 100 persons are divided into
numberofmn]e«"femileamiemployndf
un-employed it refers to
[Dec. 2014} | (a) Cardinal Data
(#) Ordinal Data
Q.32. For construction of Histogram | (c) Spatial Data

the class intervals of frequency distri- (d) Temporal Data
bution is

(d) Frequency polygon

Solution : (a) is correct

@ Equal [Dec. 2014)

(b} Unequal

Solution : (5) is correct

Q.34. The number of shservations between 150 and 200 based on the following
data is:

Value More More More More
than 100 than 150 than 200 than 250
No. of observations 70 63 28 05
(a) 46 (p) 35 (c) 28 (d) 23
j [Tune 2015f

Solution : (b) is correct

No. of abservation bAw 150 and 200 = 63-28=35,

D gl e




20.8 DESCRIFTION OF DATA

Q.35. Number of accidents 0 1

Frequency 12 9

i Rt R BB
113 g e 63

In how many cases 4 or more accidents occur ?

(a) 32 b 41

Solution : (c) is correct

No. of 4 or more accidents = 8+ 9 + 6+ 3 = 26

©.36. The curve obtained by joining
the points, whose X-coordinates are
the upper limits of the class-intervals
and Y-coordinates arethe correspond-
ing cumulative frequencies is called
(@) Ogive

(F) Histogram

(€) Frequency Polygon

(d) Frequency Curve 3

[June 2015]

Solution : (@)
Q.37. Histogram is used for the pre-
sentation of the following type of se-
ries:

(@) Time series

() Continuous frequency series

(¢) Discrete series

() Individual series

[June 2015]

Solution ; ()

(.38, The perpendicular line drawn
from the intersection of two Ogives
which touches at ___ point in X-axis.

(@) Median

(b) Mode

(e) 26 (d) 18
" [June 2015]
(¢) Third quartile
(d) First quartile :
[Tune 20151
Solution : (a)

Q.39. Which is most common
diagrammatic representation for
grouped frequency distribution.

(a) Histogram

(h) Ogive

(c) Both{a) & (b)

() Mone of these

[June 2015]

Solution : (o) is correct.

Q.40. Classification is of

kinds:
(@) One (b) two
(c) three {d) Four
[Tune 2015]

Solution : (d) is correct.
Q.41. Quartiles can be found through
which graph?

(&) Ogive

(b) Histogram

r—
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Q.48. Profits made by XYZ Bank in

different years refers to
(a) Attribute
(4 Discrete variable
(¢} Continuous variable

(d) None

|
[Dec. 2016]

(¢} is comect because Blue

Solution :

frequency

frequency

Solution : (a)

().52. Stub of a table is the :

.

{a) Class frequency to the class lengih

(b) Class frequency to the tota)

(c) Class length to the class frequency
{d) Class frequency 1o the cumulative

[Fune 2017

DESCRIPTION OF DATA 20.9

{a) Line chart
{b) Ratio chant
(¢) Multiple line chart
(d) Component line chart
[June 2015}

(¢) “Frequency polygon
(d) Frequency curve
[June 2015]
Solution : (&) is correct.
(3.42. The chart that user Logarithm

of the variable is known as; Solution : (b) is correct.

Q.43. Find the number of observations between 250 and 300 from the following
data: : :

Value More than 200 More than 250 More than 300 - More than 350
No. of obs. 56 38 15 0
(a) 56 (b) 23 ©) 15 (d) 8
[June 2015]

Solution : (b) is correct.
No. of observations = 38 - 15 =23

Q.44. Data collected on religion from
the census reports are

).46. For construction of Histogram
the class intervals of frequency disiri-

(@) Primary data bution is

() Secondary data (@) Equal

(¢) Sample data (b) Unequal

{d) (a)or(b) {c) Either Equal or Unequal
[June 2016] | (d) None

Solution : (b) is correct. {Dec. 2016/

Q.45. Different modes of presentations | Solution : (a) is correct.

of data are Q47. In method(s) informa-
(a) Textual tion can be gathered by the researcher
(b) Tabular himself by contacting the interviewee
(c) Both (a) & (b) (a) Personal Interview
(b) Telephone Interview

(d) None
- (c) Both (a) & (b)

(d) Indirect oral

[Dec. 2016]

Solution : (c) is correct
[Dec. 2016]

Solution : () i5 correct.

DESCRIPTION OF DATA 20.11
Q.54. Find the number of observation between 250-300 from the following
data:

Value More than

More than More than  More than
200 250 300 500
No. ol observation 56 38 15 0
(@) 38 (b)) 23 {€) 15 (d) None of these

[Tune 2018)
Solution : (4)

Chips company's profitalways increases.
0.49. The intersection of point of less
than Ogive and more than Ogive gives
(@) Mean
(b) Mode
() Median
{d) None
[ Tume 2017]
Solution : ()

).50. Which of the following diagram
is appropriate to represent the various
heads in total cost ?

(a) Bar graph

(&) Pic chart |
() Multiple line chart |
(ef) Seatter plot
fdune 2017]
Solution : (b)
.51, Frequency density correspond-
ing to a class interval is the ratio of

(a) Right part of the table describing
the columns

(5) Lefi part to the table describing the
columns

(£) Right part of the table describing
the row

(d) Lefi part of the table describing the
TOWS
[Dec. 2017]

Solution : ()
€).53, Pie diagram is used for :
(a) Comparing different components
and their refation to the total
(#) Representing quantitative data in
circle

e

it

Representing qualitative data in a
circle

() Either (b) or (c)

[June 2008]

Solution : (a)

No.ofobs. = 38-15~23

Q.55. The graphical representation of
median can be found by using :

(a) Freguency polygon

{h) Histogram

(e Ogives

(e Frequency curve

[une 2018/

Solution : (¢)

Q.56. Frequency density is used in the
construction of

{a) Histogram
(b) Dgive
() Frequency polygon

{d) None when the classes are of un-
equal width :
fMay 2018}
Solution : (a)

.57. Divided Bar Chart is considered
for

(a) Comparing different components
of a variable

(#) The relation of different compo-
nents to the table

(c) (a) or (b)
(d) (a) and (b)
Solution : (d)

{May 2018]

Q.58. The following frequency distribution

X: 12 1 &2 24
Y 2 5 3
is classified as:
{a) Discrete distribution

(e} Cumulative frequency distribution

Solution : {a)

36 45
§ 9

(k) Continuous distribution
(ef) None of the above

INov. 20187




20.12 DESCRIPTION OF DATA

0,59, Histogram is useful to deter-
mine graphically the value of

(a) Arithmetic mean
iH) Mode
()} Median
() None
[Nov. 2018}
Solution : (b)
Q.60. Data are said tobe ifthe

investigator himself is responsible for
the collection of the data.

{a) Primary data

(&) Secondary Data

(¢) Mixed of primary and secondary
data

{d) None
[Nov. 2018f
Solution : (a)
Q.61. A suitable graph for represent-
ing the portioning of tetal inte sub
parts in Statistics is
{a) Apictograph (b) A Pie Chart

(c) AnOgive () Histogram
[Nov. 20,4,

Soelution : (#)

.62, The number of times a Particy.

lar items occurs in a elass interyvy) i

called its

(&) Mean
(b} Cumulative frequency
(¢) Freguency
(@) None of the above
[Now, 2018)
Solation : (¢)

0Q.63. An Ogive is a graphical repre.
sentation of

(@) Cumulative frequency distribution

of
() Ungrouped data
(c) A frequency distribution
() Mone of the above

[Nov. 2018 §°

Solution : (a)

i Q.68. Ogive graph is used for finding

DESCRIMTION OF DATA | ]

().66. Histogram can be shown ns | .69, Histogrim is wsed for finding

(f) Rec
(efy Circle
[une 2009 |

() Ellipse
(c) Hyperbola

golution z (5)
Q.67. Series is conlinu-
aus

{a) Cpen ended

() Exclusive

{r) Close ended

(i) Unequal call intervals

e 2009
Solution : (#)

{ar) Mean
()} Mode
() Median
{d) None

[dune 2009)

Solution : (¢)

{a) Maode (I} Mean
() First quartile, (o) None

[ Sune 2019)

| Solution : {a)

.70, Histogram is nsed for presenta-
tion of the following type of series,

{a) Time Services

(b)) -Continuous Frequency Series

(¢} Discrete Series

{d) Individual Sevies

[Pee. 2009]

Solution : (5)
02.71. The graphical representation of
cumulative frequeney distribution is
ealled-

{a) Histogram

{f) Pie Chart

(e} Frequency Polygon
{d) Ogive

Solution : ()

[Dec. 20019

Solution : (a)

Q.74. The average of salaries in a fac-
tory is T 47,000. The statement that
the average salary T 47,000 s........... i

{a) Descriptive statics

() Inferential

(¢) Detailed

(d) Undetailed

[Dec. 2020]

Solution : (@)
Descriptive Statistics - Descriptive Sta-
tistics is the term given to the analysis of
data that helps to describe position using
anumber ofstatistics, including the mode,
Median and Mean. Inferential Statistics
- Using sample data to make an inference
or draw a conclusion of the population.

Q.75. Statistics cannot deal with
S——— - ] -

{a) Quantitative
(b} Qualitative
(e} Textual
() Attribute
[Dec. 20200
Solution : (c)

[Dec. 2020f
Solution : (a)

0.77. Census reports are used as a
source of.......... data.

(a) Secondary  (B) Primary

(c) Organize () Confidential
[Dec. 20207

Solution : (a)

.78, Types of cumulative frequen-

Cl0B ATeL. eeiecsressins

(a) 1 by 2

(c) 3 (d 4

[Dec. 2020/
Solution : (5) '
0.79. You are an Auditor of a firm and
the firm earns a profit T 67,000 you
stated to them that the annual profit is
T 67,000. Thisis ............oo....type of sta-
tistics,

(a) Descriptive (b) Detailed

(¢) Non-detailed (&) Inferential

[Dec. 2020]

Solution : (a)
Q.80. The.................. are used usually
when we wanis to examine the rela-
tionship between two variables,

(k) Nominal data
(¢) Time series data
(dh Comparing different components
[Jan. 2021]
Sohution : (&) A bar chart (may be verti-
cal or horizontal) shows comparison of
different components.
(Q.82. A tabular presentation can be
used for
(a) Continuous series data
(&) Nominal data
{c) Time series data for longer period
(d) Primary data
fJan. 2021}
Solution : (b) Tabular presentation
(Tabulation) is normally used for Nomi-
nal Data.

Q.83. A variable with qualitative char-
acteristic is known as

{a)} Quality Variable
(b} An attribute
{c) A discrete vanable
(d) A continuous variable
[an. 2021]
Solution : (b) is correct

.72, No. of 0 1 2 3 4 5 6 7
064, Class 0-10 10-20 20-30 300 40-50 Accidents
Frequency 4 6 20 8 3 Frequency 36 27 33 29 24 27 18 Y
For the class 20-30, cumulative frequency is In how many cases 4 or more accidents oecur 'y
{a) 26 (hy 10 (c) 41 () 30 ta) 96 (h) 133 () 78 (d) 54
[Nov. 2018] JDec. 2019]
Solution: () --cf=4+6+20=30 : Solution : (¢}
.65. Which of the following graph is suitable for cumulative frequency Mo, of cases in which 4 or more accidents oceur
disiribution? =24 4+27+ |8 +0 =78
{a) O give {h) Histogram (e} GM (d) AM
[Tune 207 9
Solution : (a)
[ e _‘_
Bl S U R DESCRIPTION OF DATA 20.15
grﬁg;:‘:ro:::r::::[:etwwpc:ﬂ]:: ;.2.70. Sweetness of a sweet dish (a) BarGraph  (b) Pie Chart .84, The necnacy and consistrncy of
5 Dl (o % (¢) LineChart  (d) Scater Plot | data can be verified by
{a) Class interva (a) Attribute g kg
(&) Class boundaries - : [Dec. /] ; \
{b) Discrete Variable Solution : (d) (K Intemnal Checking
o M (€) Continuous Variable : (¢) Extemal Checking
(d) Frequen ; ().81. A bar chart is drawn for S
qUEncy (d) Variable “hecki
i da {d) Double Checking
[Dec. 2019] (a) Continuous data

[Jan. 2021}
Solution : (a) is correct
().85. From a histogram one cannot
compute the approximate value of
(a) Mode 3
(b) Standard deviation
(e) Median
(d) Mean
[dan. 2021]
Solution : (b) With the help ofhistogram

approximate value of standard deviation
cannot be obtained.

Q.86. The left part of a table providing
the description of rows is called.

(a) Caption (b) Box - head
(c) Stub () Body
[Jan. 2021]

Solution : () is correct.
().87. Mode can be obtained from

(a) Freguency polygon
(b) Histogram
(c) O give
(d) All of the above
fFan. 2021}

Solution : (b) is correct.

-;‘_—l
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| Q.88. Most of the Commonly used

DESCRIPTION OF DATA

(b)) Histogram

| distributions provide a. (£) O give
{a) Bell - Shaped {d) Pie chart
() U Shaped [ [Jan. 2021}
(€) J - Shaped Curve Solution : (c) is correct.
(d) Mixed Curve

0Q.90. Sweetness of sweet dish is.
{a) An Attribute

(b)) A discrete variable

(c) A continuous variable

(d) A variable

[Fan. 2021]
Solation : (a) is correct,

0Q.89. Which of the following is suit-
able for the graphical representation
of & Cumulative frequency distribu-
tion ? Har, 2021}

(a) Frequency polygon Solution : (a) is correct,

because sweetness is the nature of sweets,

Q.91, There were 200 employees in an office in which 150 were married, Total
male employees were 160 out of which 120 were married. What was the number
of female unmarried employees?

(a) 30 (b) 40 (c) 50 {d 10
fluly 2021)
Solution : (d) is correct
Tabulation
’____ : ey FcJ_'nalé- Tulal_'_'
Married 150-120=30 | 150
| Unmarried . ﬂf]_-iH__lﬁ i 50
Total 40 200

Q.92 Data collected on religion from | Solution ; (<) is correct.

the census reports are Census Report —» Primary Data.
(a) Primary data
(8) Unelassified data

() Sample data

Dataon Religion from Census = Second-
ary Data,

{d) Secondary data
[uly 2021

-

20.18 DESCRIPTION OF DATA

0.97. Frequency density of a elass interval is the ratio of

(a) Class frequency to the total frequency

(B} Class length to class frequency

(e) Class frequency to the cumulative frequency

(d) Frequency of that class interval to the corresponding class length

_ [uly 2021

Solution : ()

Frequency of class-interval
Length of that class-interval

Frequency density =

Q.98. A graph that uses vertical bars to represent data is called a

(a) Line graph (b) Scatter plot

(¢) Vertical graphs (d) Bar

Jduly 2021}

Solution : () is correct.
Q.99. In a study about the male and female students of Commerce and Science
departments of a college in 5 years, the follow ing data’s were obtained;
1995 2000
T0% female students ; 75% female students
65% read Commerce 40% read Science
20% of male students read Science 50% of female students read Commerce
3000 total No. of students 3600 total No. of students

After combining 1995 and 2000 if x denotes the ratio of female commerce student
to female Science student and y denotes the ratio of male commerce student to male
Science student, then

(@) x=y (b) x>y () x<y (d) x= y
[Dec. 2021]
Solution : ()
SR s B [ ]
T [Tonl | ™ F, Total
Commerce | 10% | 55% | 63% 10% | 0% | 60%
 Science 20% 15% | 35% 15% | 25% | 40%
Toal | 30% | 70% | 100% | 25% r 5% | 100%
Total  =3000 Total  =3600

-
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DESCRIPTION OF DATA 2017

0.93. Which of the following diagram is the most appropriate to represents

‘yarious heads in total cost?

(b) Bar graph
(d) Scatter plot

(a) Pie chart
(¢) Multiple line chart
[July 2021}

Solution : (@) is correct
(.94. In a graphical representation of data, the largest numerical value is 4 the
smallest numerical value is 25. If classes desired are 4 then which class interval

is

{a) 45 (b) § (e) 20 ) 7.5
[July 2021]
Solution : (b) is correct
Given
Smallest observation=4=8§
Largest observation =25 =L
No. of Class intervals desired = 4.
Formula
No. of Cls = SA0E8
G [ ey 2
(length of the C.L.) = i T e
= §25=5.

.95, In graphical representation of data, ideographs are also called as
{a) Picto-graphs (b) Asymmetry graphs
(c) Symmetry graphs () Pictograms
[Tuly 2021]
Solution : (d) is correct.
Q.96 means separating items according to similar characteristics group-
Ing them into various classes.
(b) Editing {d) Tabulation
[July 2021]

(a) Classification (c) Separation

Solution : (2) is correct.

DESCRIPTION OF DATA

Total Female Commerce Students in 1995 & 2000 together

55 50 ;
= 3000 = ?Ed + 3600 = I(_!ﬂ- 1650 + 1800 = 3450
15 25
Female Science Students = 3000 x 100 + 3600 = 100~ 450 + 900 = 1350
50 (¢} Ordinal Data
S ST 2.555 (d) Cardinal Data [Dec. 2021]

Solution : (b}

I Male Commerce Students & :
s Foodids Data arrange region wise are known as

10 0 x Lq Gieographical Data E: ple:— Arrange-
o 100 ) 100 ment of students States wise are Geo-
=300 + 360 = 660 graphical Data

Q.101, A student marks in five sub-
jects S, 8,8, 8, and 8, are 86, 79, 90,
88 and 89. If we need to draw a Pie
chart to represent these marks, then
what will be the Central angle for 8,7

Total Male Science Students

< +36{:0x£
ol 100

= 600 + 540 = 1140

(ay 103.2° by 75°
... () 1058° W UY
1140 [Dec. 2021]
Clearlyx <y Solution ; (B)
C Correct. s
Q.100, A National Institute arrange | Central Angle for $, = T‘;a] * 360°
its students data in accordanee with
different States. This arrangement of © 90 160°
e ——— W
data is known as 86+ 79490 +88+89
{a) Temporal Data ~ 750
3 ical D,
(b) Geographical Data (b) is correct.

Q.102. The following data relate to the marks of a group of students:
[ Below 20 | Below 30 Below 50 |

Marks : Below 10 Below 40
No. of swdents: o 6 T 00|
How many students got marks more than 307
(a) 65 (®) 50 (c) 35 @ 43
[Dec. 2021]

Solution : (c)
Mo, of Students getting Marks more than 30
= 100-65 = 35
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DESCRIPTION OF DATA

Q.03 The Tollowing data relate to the marks of 48 students in Statistics:

5 10 54 3% 21 43
& 51 W 2w 12 17
4 3w 15 33 3 &2
5 17 45 46 43 58

43 528" 733 - 35 BE. 27
11 43 45 2 6 46

12° 22
36 19
57 17
5 -38
17 16
28 45

What are the frequency densities for the class intervals 30-39, 40-49, 50-597

(a) 0.20, 0.50, 0.90 -
(e} 0.1875, 0.1667, 0.2083

(k0
(d) 0

Solution : (4)

Class Interval
30-39
40-49 i

30-59 7

.70, 0.90,1.10
290, 1.00, 0.80

[Dec. 2021)

Here Length of the class interval
mi=f - +D=39-30+1=10
Where D = Lower Limit of a class inter-
val-upper limit of just pre-class interval.
Maximum matching value in option D
Q.104. Multiple axis line chart is con-
sidered when

(a) There is more than one time series

(i The units of the variables are
different.

(¢) Inany case

() 1f there are more than one time se-
ries and unit of variables are

Q.105. Sweetness of a sweet dish is
(@) An attribute
(P) A discrete variable
() A continuous variable
{e) A variable

[Sune 2022
Solution : (@) is correct

Swealness 18 the nature of Sweat.
So it is an Attribute
Q.106. Median of a distribution can be

| obtained from

different (a} Frequency polygon
fDec. 2021f | (b) Histogram
Solution : ()
20.22 DESCRIFTION OF DATA
{c) The quantum of drug injected in to | Solution : () is comrect
a patient
; pa | H.A. Sturges provides a formula for de-
(d) The quantum of tablets prescribe | termining the approximation number of
10 a patient classes e
S ) [une 2022] | K = 1 + 3322 logN
Solution : (¢) is correct
s md( )“ ’ Where K = Number of classes
88 {151
L AT OF SE e and logN = log of the total number of
Q.113. Which one of the following is a | observations.
source of primary data? Q.116. Ogive for more than type and

(a) Government records
() Research Articles
(c) Journals

(d) Questionnaire filled by enumera-
tors

[Dec. 2022)
Solution: (d)
Q.114. Which is the left part of the

table providing the description of the
rows?

(@) Caption (B) Box head
(c) Swb (d) Body

[Dec. 2022}
Solution: (c)

“Q.115. The suitable formula for
computing the number of class
intervals is :

(a) 3.322logN
(b) 0.322 logN
(¢) 143.322 logN
(d) 1-3.322 logN
{Dec. 2022]

less than type distributions intersect
at

(a) Mean (b) Median
() Mode {d) Origin
[Dec. 2022)

Solution;: (b) is correct.

The perpendicular drawn from the point
ofintersection of less than and more than
ogive curve cul X-axis at median.
Q.117. The shareholding pattern of
ABC Ltd. is as follows;

Share- | Pro- | FI1| DI
holders | moter

Ne.of 120 |25 |20 (20 15
shares in
Millions
‘What is the difference between cen-
tral angles (in degree) for shares held
by Promoters and Public in pie chart?

Gaovt. | Public

(a) 216 (b) 189
{c) 180 (d) 99
[June 2022
Solution :
Total= 120+ 25+20+20+ 15
=200

—

PESCRIPTION OF DATA

(¢) Less than type ogives
() Pie chart

[ e 20224
solution : (¢) is correct
Ogive Curve/Cumulative Frequency
Curve is suitable for any Partion Value
(ie. Median; Quartiles etc.) |
.107. We get —by plotting cumula-
tive frequency against the respective
class boundary.

(b} Polygon |
(d) Ogives [
[June 2022f |

(a)y Histogram

iy Pie chart

Solution : (d) is correct
(5giw:: curves are plotted by using cumu-
lative frequencies and Class - Bound-
aries.
Q.108. Types of research data are
(@) Organised data and unorganized
data
(h) Qualitative data and quantitative
data |
(¢) Processed data and unprocessed |
data |
(d) Discreie data and continuous data |
[June 2022 |

Solution ; (&) is correct |

©Q.109, The colleeted information en

20.21

() ‘The number of files audited are
“very less’. * moderate’ and *very
large’

{¢] The number of files audits in a file

() The number of auditors who au-
dited a file

[Tane 2022]

Solution : (b) is correct

(.110. Histograms are drawn only

when

(@) Frequencies in various class inter-
vals are equal

{b) Class intervals are equal

() Class intervals are unequal

() For less than type cumulative fre-

quencies i
[June 2022]

Solution : {f) is cormect

Histogramis drawn taking lengthofclass-

intervals equal.

Q.111. Which one of the following is

not a mode of presentation of data?

(@) Textual presentation

{b) Tabular presentation

() External presentation

() Diagrammalic representation
[June 2022]

Solution : (¢) is correct

which of the following characteristic | (3,112, Which one of the following is a

do not form data?

{@) The number of files audited are
“less than 6’. “between 5 and 107
and “more than 9°

DESCRIPTION

Dpifference between the Central Angle of

(¢) The frequency and cumulative
frequency

(d) The Frequency and Class Interval
: : [une 2022]

Solution :

(a) Ogive Curve (Cumulative fre-
quency curve) represent cumula-
tive frequency & Class boundary.

.119. -The following is the data re-
lated to the daily income of 86 persons:
Income | 500- | 1000- | 1500- | 2000-
in¥ 999 | 1499 | 1999 | 2499
No. of 15 | | |7
persons

Whatisthe percentage of persons earn-
ing at least T 1,500 per day?
(@) 50% (b) 45%
(c) 40% (d) 60%
[Tune 2022]

continuous variable?
(a) The quantum of days Lo get a cure
from illness,
() The quantum of oxygen cylinders
used to treat a patient

OF DATA

Solution : Total persons

promoters and Public in Pie Chart =15+28+36+7
_ (m-ls)' o =861 :
AT No. of persons earning mere than¥ 1,500
da
- 1890 e
, =364 7=43 :
(b) is cormect, o s, . ]
: ... Percentage of persons earning more
.118. What does an Ogive curve rep- than® 1,500
resent?
{a) The cumulative frequency and =8 100 =50%
class boundary 86
(#) The frequency and class bound- :. (@) is correct.
it Q.120. For tabulation, ‘caption” is:

(@) The upper part of the table
(b) The lower part of the table
(¢) The main part of the table

(d) The upper part of a table that
describes the rows and sub-rows

[June 2022}
Solution : .. (a) is correct.
Q.121. The modes of presentation of
data are:
(@) Textual, Diagrammatic and
Internal presentation
(b) Tabular, Textual and Internal
Presentation
{¢) Textual, Tabular and Diagram-
matic presentation
(d) Tabular, Diagrammatic and
Internal Presentation
[June 2022]

Solution : (c) is correct.
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CENTRAL TENDENCY

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1 The harmonic mean of 1, 1/2, 1/
Bl i 18

{ar) TAn+ 1) (&) 2n+ 1)
{c) (n+1)2 () Uin-1)
[une 2000
n

T

n

=
(i 1)
2

Trieks : GBC

Q.2 The mean weight of 15 students is
110 kg, The mean weight of 5 of them
is 100 kg and that of another five
students is 125 kg, then the mean
weight of the remaining students is:

= el

{a) 120 (h) 1035
(e} 115 () None of these
fawe 2000]

Solution : (h) Total weight of remaining
3 students

=15 110- 5% 100 - 53125 = 525

21.

-

- Mean weight of remaining 5 stu-
525

s = —— =105
dents 5

Q.3. In a class of I students, 3 stu-
dents were failed in a test. 8 students
whao passed secured 10,11, 20, 15, 12,
14, 26 and 24 marks respectively.
What will be the median marks of the
students:
{a) 12
(e) 13

by 15
() 135
[June 2010f

Solution : (a] Let v, x5, 4, be the marks

of fail 3 students. Arranging marks in

ascending order ; we get 1y, x5, 1y, 10,
11, 12, 14, 15, 20, 24, 26 Median
Middle obs. = 12
Q.4 Alady travel at a speed of 20 km/
hand returned at quicker speed. Ifher
average specd of the whole journey is
24 ki/h, find the speed of return jour-
ney (in km/h)
(a) 25
{c)y 35

(B) 30
(d) 38
[Dec. 20010

112
Selution : (4) TRICKS : Av. Speed =
2%20x
X+20

Where x = Retuning Speed

24x + 480 = 40x

16x = 480

x =30 km/hr.

Q.5. Let the mean of the variable *x’
be 50, then the mean of u= 10+5x will
be: '

(a) 250 (b) 260
(€) 265 (d) 273
[Dec. 20107

Solution : (b)u= 10+ 5x
Since mean changes w.r.t the change
of Origin & Scale
.. New Mean ofu= 10+ 5 x 50 =260

1Q.6. If the difference between mean
and mode is 63, then the difference
between Mean and Median will
be

(a) 63
() 31.5
(c) 21
{d) None of the above
Jdune 2011]
Solution : (¢) Given : Mode - Mean =63
Since ; Empirical Relationship is
{Mode - Mean) = 3(Median - Mean}
.. Median - Mean = -? =21

Q.7. If the Arithmetic mean between
two numbers is 64 and the Geometric
mean between them is 16, The Har-

CENTRAL TENDENCY

monic Mean between them
| AN SR
(a) 64 (B 4
© 16 () 40
[June 2011)

Solution : (&) Given : AM =A = 64
GM.=G=16HM="

Weknow, (G.M.) = AM.x HM,

(16) = 64 x H.M.
256
M= T

Q.8. The average of § quantities is 6
and the average of 3 is 8. What is the
average of the remaining two?
(a) 4 (b) 5
(e) 3 (d) 3.5
fTune 2011}
Selution : (c)

Sum of Remaining two Nos, = 5 x 6 -
3xB=6

» Av. of Remaining two -—g- =3

0.9, The median of following num-
bers, which are given in ascending
order is 25, Find the Value ol X il data
is 11, 13, 15,19, (x + 2), (x + 4), 30, 35,
39,40

(@) 22 (b) 20
(c) 15 (d) 30

{Dec. 2011
Solution : (a)

Mumbers are in Ascending Order ; N =
10 (Even)

Median = Av. of Middle two obs. .

1

25= % [ie+ 2 (x+4)]

50=2x+6;

2x=50-6

x=122
Tricks :- GBC.
Q.10. The average age of a group of 10
students was 20 years. The average
age are increased by two years when
two new students joined the group.

What is the average age of two new
students who joined the group ?

{a) 22 years (b) 30 years
{e) 44 years (d) 32 years
[Dee. 2011]
Solution : (d)
Sum of age of two boys
= (10+2)x(20 + 2) - 10 %20
=264 - 200 = 64

64
Average Age of two boys = 3532

0Q.11. Geometric Mean of three obser-
vations 40, 50 and X is 10. The value of
Xis
" la) 2
{b) 4
() 112
() None of the above
[June 20000
Solution : () Tricks: Product of obs.
=GMy
{10)* =40.50.x
1,000 = 40.50.X

CENTRAL TENDENCY

113

0 1
X=%"3

Q.12. The mean of first three terms is
14 and mean of next two terms is 18.
The mean of all five terms is:

(a) 14.5 (5 15
(c) 14 () 156
[June 2010]
Solution : (d) Formula
¥ X=NX
Sum of 1st 3 Numbers =3 x 14=42
Sum ofnext 2 Numbers = 2 x 18 =36
Sum of all these 5 Numbers = 42 +
36=T8
78"
Av, of these 5 Numbers = ?=15.6

Triecks : Combined Mean
3x%14+2x18 _
- T—--Iiﬁ

.13, The mean salary of a group of
50 persons is T 5.850. Later on it is
discovered that the salary of one em-
ployee has been wrongly taken as ¥
8,000 instead of T 7,800, The corrected
mean salary is

(a) T35854
() T5.846
(¢} T5.650
(dy None of the above

[Dec. 2012]
Solution : (b) Correct mean

N

N.X - wrong obs. +correct obs.

=

N
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A 505850 -- 000 + 7800

Q.16. The point of intersection of the

50 “less then™ and “more then” Ogiveg

= 5846 correspond to

(b)) Mode

{d) 10th percentjja
IDec. 2#."2;

TRICKS : Do with Calculator mentally | (@) Mean

Q.14 If the mode of a data is 18 and | (<) Median
mean is 24  them median

s, L3tac s Solution : (¢) Median

Wy 2
ta) 18 (i 24 LT A man travels from Agra g
{c) 22 () 21 | Gwalior at an average speed of 30 ky

[Dee. 20127 | perhour and back atan average speeq
Solution : () Mode = 18 ; Mean =24 | ;’;:ﬂ _djfj"' Rechour Whatla kit wivrppe
| ed?
Mode = 3 Median - 2 Mean | 1o 18 $nnas T

18 =3 Median - 2 x 24 |
cdian # (&) 40 km per hour
18 =3 Median - 48

18648 {c) 45 km per hour
8+ 3 Medis
i My {d) 35 km per hour

. 6
Median = =22 [Dec. 2012}
.15, For data on frequency distribu- | hnl.""w SRR A e
tion of weights : | iy
70, 73,49, 57, 56, 44,56, 71,65,62, | ©
60, 50, 55, 49, 63 and 45 Given x = 30 km/h & y = 60 kmvh

natural number is

Q19 GMorBd2is

(@) 4 (b 2
(ch 8 {c) None
[Tune 2013} [
golution : (a) is correct
G=@aP=l22
=(20)? =22 =4
rieks : Go by choices
.20. Theaverage ageof 15 studentsis |

CENTRAL TENDENCY 21.5
Q.21. Which of the following state-
ment is true?

{a) Median is based on all observa-

tions

() The Maode is the mid value
(¢} The Median is the 2nd Quartile
| () The Mode is the 5th decile

[June 2014}

Solution : () is correct

Median M = @,

15 years. Out of these the average age | ¢ 55 For two numbers A.M. =10 and
of 5 students is 14 years and that of | -y — g0 the HM. ....7

other 9 students is 16 years, then the |
age of 15th student is

{a) 11 years (b) 14 years
(€) 15 years (d) None of these
[ Tune 2013]

Solution ; (a) is correct
Age of 15thstudent =15 < 15-5 x14 -
9 % 16=11 years

{a) 9 (k) B.9
{c) 6.4 {d) Mone
[Dec. 2014]

Solution : (¢) is correct

ot
A

~AH=G?’=H=

3.‘

=—=64
10

=H

.23, The 3rd decile for the values 15, 10, 20, 25, 18, 11,9, 12is

If we assume class length as 5, the num- | 23060
] Average -
| ber of class intervals would be e e S T (a) 13 (b 10.7 (cy 11 d) 11.5
i (@ 5 (5 6 2x30x60 Py o I [Dec. 2014]
I o === & km per hour
[ ) 7 (d) 8 90 = Solution : (b) is correct
Dec, 2012] Q.18. Which of the following mea- Arranging in Ascending order
Solution : (b) L = Largest obs, = 73 :::;fll“;)_‘:r';;:i:::‘rd::;i:f"“"' be 9,10, 11,12, 15, 18,20, 25
5 = Smalles !
i smallest obs. = 44 (@) Mean (b) Median > N+l " ; 1{8_‘_“ bl
=L-§=73-44=29 I ) | [ 5.=3 —— |=2.7%obs.
lungch i=3 R (e) Mode () Quartiles N, 10 Skl (ST J
ength =i =3
= [Hune 2013] —2% ohs. +0.7(3"-2"obs.)
Na. of Class -Intervals = ___dln_,_e I S‘.‘il“mn * 4u) Mean Cenoat be Sk =10+0.7(11-10)
i with Graphical Method.
3 .t =10.7
el
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Q.24. The A.M. of square of first *2n’ ‘ =319 (@) 36and24 () 30 and 30 (a) Mean (#) Median

o “ f: - - = 2
ean 2

1
(@) =(2n+1}4n-1)
6 numbers is 4 and Arithmetic mean (A
and Geometric mean (G) satisly the
equation 2452 = 27 then the twiy
numbers are

I |
(b) E(Zn-l)fdn-— 1)

1
(e) g{ln—[J(4n+l} (a) (1,3) (5) (9,3)
. (e) (6,3) (dy (12,7)
(d) ¢Cn+hdn+1) [une 2015

[Dec. 2014 Solution : Tricks ; (a) Ga by choices

; 2ab  2x6x3

For option (¢): H = —22 - £%0x3
vl a+h  6+3

= H (true)

Solution : () is correct =4

Formula: §, = matDin+1)

_ 2n(2n+1)(2x2n41) W=t
Sy = —— ST = 2
S e T
_ 2n(Zn+1)(dn +1) EE RN SR
s =F-= I3 S It satisfies 24 + Gi=m

2~ (€) is correct

Q.27. There were 50 students in a
class. 10 failed whose average marks
were 1.5. The total marks of class were
281. Find the average marks of stu-
dents who passed?

Q.25. A Random variables x follows | (a) 6.4 (b) 25

uniform distribution in the interval .
1-3,7].Then the mean of distribution is

AM. =S _ 2020 + Didn +1)
2n 6x2n

1
_E 2n+II4ru-l)

Tricks : GBC

(¢) 256 (d) 86

(a) 2 by 4 3 [Dec. 2015f
(c) § @ 6 | Solution : (a) is correct.
[Dec. 2014 m:;ge 1\32? ;Jf.ﬂud“m“ who passed
Solution : (a) is correc e AR S
() is correct S0-10

Note:- Random variable has unifo

m .
distribution i e Q.28. Ifthe mean of two numbers is 30

and Geometric Mean is 24 then what

Here, Arithmetic Mean is applied ‘ will be those two numbers ?

Q.26. If the Harmonic mean of twg

(c) 48 and 12 () Nonc of these

[June 2016]
solution : (c) is correct.
Tricks: Go by choices
48+12
(c) Arithmetic Mean = - 2 =30

Geometric Mean = 4812 = 24
It satisfies all conditions,
0.29. The G.M. of observations 40, 50
and x is 10, then find the value of x ?
(a) 4 () 5

|
(cy 2 () E

[Dec. 2016]
Solution : (<) is correct.
Tricks : Product of observations = (GM)
No. of obs,
40 50%x =10°

1
So,x=_

2

.30, If the mean of data is 55.6 and
the mode is 46, then the median is

(a) 504
(c} 52.4

(&) 40.7
() None
[Dec. 2016f
Solation : (c) is correct.
Since, Mode = 3Median - 2 Mean
46 = 3Median - 23 55.6
So, Median = (46 + 111.2)/3 = 52.4

0.31. is used for ordering the
size of designed cloths.

{c) Mode (d) WNone
[Dec. 2016]
Solution : (¢) is comect.

.32, The mean of 10 observations is
14.4. Out of these mean of 4 observa-
tions is 16.5, then find the mean of
remaining observations?

(a) 13.6 (&) 13
() 13.8 (d) 12
[Dec. 2016]
Solution : (b) is correct.
No. of remaining observations = 10 -
4=6
Sum of these 6 observations = 14.4
w10-4x16.5
=78
Their mean = 78/6 = 13
(.33, The mean of 6, 4, 1, 5, 6, 10 and

3is 5. If each number is added with 2,
then the new mean is

(a) 7 ) 5
() 6 () 10
[Dec. 2016{
Solution : (a) iz correct.

.34. Which of the following is
correct 7

(a) 3(Mean - Median) = Mean - Mode
(&) Mean - Median = 3(Mean - Mode)
(¢} Mean - Median = 2(Mean - Mode)
{d) Mean - Mode = 2(Mean - Median)

[Tune 20017]

Solution : (g) is comrect

_L——
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.35, A person purchases 5 rupees
worth of eggs from 10 different mar-
kets. You are to find average No.
eggs per rupee for all the markeis
taken together. What is the suitable

form of average in this case?

{a) AM (b) GM 400% respectively, the average rate of
() HM () None return will be
{Tune 2017] | (@) 330% (b) 233.33%
Solution : (c) is correct. () 200% (d) 300%
Q.36. GM = 6, AM = 6.5 then HM = [Sune .l'ﬂ]'?,f

2
{a) :—5 () 665 G (IUU><2EJU>C4OU)L1
6.5 =200% ;
€ - {(d) None G A T
[June 2017] Find the missing observation :
: . 5t (@ 13 (b) 15
Solution : Formula; G* = A H. © 12 e
= 6°=(6.5)H. Do 20778
? Solution :
or“;-ﬁ_--; r=Tx9-7-9-12-4-11-5
.. (a) is correct. =15

.37, A company’s past 10 years aver-
age earnings was 740 crores. For ob-

Solution : Earmning in 11" year
of | =11 x40-10 x 40=T 40 croreg

{a) is correct.

Solution : (¢} is correct.

then which will deesn’t exist :

taining the same average earnings for | () Mean (b} Median
11 years including these 10 years how ; - 3
much earning (in T) must be made by {£) Mads {AjiionE ol these
the company in the 11™ year ? {Dec. 2017]
(a) 40 crores Solution : (¢)
4010 Q41. s the reciprocal of
(b) —— crores the AM of reciprocal of observation :
: HM B) GM
{c) More than 40 crores (@) Sedh (5 ‘: 5
; ) o
(d) None JENa () ‘m; a 2;?!
[June 2017 (ty
Solution : (a)
21.10
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(a} reduced by 15 (b) Inereased by 15 | Solution : (a)

() reduced by 10 (@) None

[May 2018] | new AM. also reduceq by 1 15 they,

[feach observation is reduce by

A.M. changes with the shifting ;,r.,,.ig:e
Q.49. For 889, 999, 391, 384, 390, 480, 485, 760, 111, 240 Rank of miedi -
(a) 2.75 (h 5.5 o
“{c) B25 (d) None
M

Solution : {h) i e
Here No. of observation {Ny=10

LA N+l Y
Rank of Median (m) = (- | observation

;

_(10+1Y" :
= [ Tg | M asstem
Rank of median (m)=55

Q.50. The average of a series of over-
lapping averages, each of which is
ba?sed on a certain number of item
within a series is known as

(@) Moving average
{£) Weighted average
(e) Simple average
(d) Mone
[May 2018)
Solution : (o)

Q.51 If the mean of the following
distribution is 6 then the value of P iy

Solution : (1)
Tricks : Go by choices
Use Calculator
@IFP=T7 5 P+5=7+5=12
S0; mean = press 2X 3 = ; 4x2 =
6X3 = 10X | =; 12%2 = hutton, then
GT button + 11 = button 6 (True)
8o, (a) is comect.
q452- IT total frequencies of three se-
ries are 50,60 and 90 and their means
are 12, 15and 20 respect ively, then the
mean of their composite series is

(a) 15.5 b 16
(c) 145 (d) 16.5
[Nov. 2018]

Xt 2 4 6 10 P+5s
r: e s )
(a) 7 5
(e) it (d) 8
{Nov, 2018/

().38. The rates of returns from three
different shares are 100%, 200% ang

Q.40. If all the frequencies are equal

(Q.42. Mean of n observation is , if

CENTRAL TENDENCY 219

first observation is increased by 1, 2+

phservation is by 2 and so on, then new mean is

- - n+l - n o
{4) x+nn oA = te), At (d) T+n
[Fume 2008]
solution ; ()
nx+(142+43+....+n)
New Mean =
n
Gt oo i)
2n 2

.43, GM. of 4, 8, 16, 32 and 64 Is

®) 16
(d) 64
[June 2018]

(a) 8
(c) 32

Solution : (b)
Tricks : 4, 8, 16, 32, 64 are in G.P.

- GM = Middle observation = 16.

Q.44. Which of the following resuits

hold for a set of distinet positive
observations?

(@) AM zGM =z HM
(f) HM zGM z AM
€y AM =GM > HM
{(d) GM > AM > HM
[June 2018]
Solution : (c)
Q.45. For a moderately skewed

distribution, which of the following
relationship holds?

{a) Mean - Mode =3 (Mean - Median)

(B) Median - Mode = 3 (Mean - Me-
dian)

{¢) Mean - Median =3 (Mean - Mode)
(d) Mean-Median=3 (Median-Mode)
[Tune 2018}

Solution : (a)
Q.46 If the variables X and Z are so

related that Z=aX +b for each X =x ,
where a and b are constant, then

Z=aX+h

{a) True (b) False

(c) Both (d) None
 [May2015]

Solution : (a)

0Q.47. Relation between mean, median
and mode is

(a) Mean - mode = 2 (mean - median)
(b) mean - median = 3 (mean - mode)
{¢) mean - median = 2 (mean - mode)
(d) mean - mode = 3 (mean - median)
[May 2018}

Solution : (d)

Q.48. If each item is reduced by 15,
AMis

CENTRAL

golution : (]
Calealator Tricks:-

TENDENCY 21.11

X, = press 50x12=; 60x15=; 90x20=

putton , then GT button, then
(50 + 60490 = 200 ) button
=16.5

(.53. 1f ina moderately skewed distri-
pution the values of mode and mean

are32.1and 354 respectively, then the
~ yalue of the median is

(b) 34
() 33
[Nov. 2018/

(a) 333
{c) 343

Solution : (c)
M, =3M-2X
or 32, 1=3M-2x354
32.1+70.8 _
3

or ==

34.3

(.54, The median of the data 5.6, 7,7,
8,9,10,11,11,12, 15, 18, 18 and 19 is
(a) 10 by 10.5
© 115 () 11
[Nov. 2018]

Solution : (b) M_= Average of middle
twao observations , if N =even No. of obs.

10+11

M =-—— =105
2

.55, The means of 20 items of a data
is 5 and if each item is multiplied by 3,
then the new mean will be
{a) 20 (b) 5
() 15 (d) 10
[Nov. 2018/

Solution : (c)
New Mean= 5% 3=15

.56, The Geometric mean of 3, 6, 24
and 48 is

{a) 6
(c) 12

) 8
(d) 24

[Nov. 2018]
Solutlon : (¢}

GM = #3x6x24x48 =12

.57, The Algebraic sum of the devia-
tion of a set of values from their arith-
metic mean is

{a) >0 (B) =0
(c) <0 () None

[Nov. 2018}
Solution : (k)

0.58. Which one of the following is not
a central tendency ?

(a) Mean Deviation
(B) Arithmetic mean
{c) Median
(d) Mode
[Nov. 2018/
Solution : ()




Mode =3 Median - 2 Me: o i N
and then AM of remaining Observa- e % Y sater than N+—l lerm = -SFLI term
tion is = IxB-2x12 =24-24 =0 greal® 2 2
(@ 1l &) 6 Q.61. Which of the following is Posi. ~30thterm = 4
(@ 3 9 tional average 7 =
o =
5 (@) Median (b)) GM B (x-x)=?
pune 20097 | S e i
Solution : (b} N peding ! : @ 1 ) 0 (o) -l () None of these i
i Sum of remaining 6 observations = S S dea ! 1 [Dec. 2019f !
I _ Solution : (a) Fon = (H
Sum of 15 observations - o ! i . } solution = (b) .
Sum of 9 observations 5282 ar x rmmevic hirButes b The algebraic sum of deviations of all observations from mean is always equal to |
(a) Mean = Median = Mode ERO i
= 9x15 -11x9 = 135 - 99 =36 Tk EERD).
G (6) Mode =3 Median - 2 Mcan | (0.65. The median of the following frequency distribution is equal to
| - -
| Avel f 6 observations= — =6 1 1 . 7 S b AR B |
1 rage of & ebservations 6 (o Mo s = tilin = = M X : 3 9 12 14 1 1 |
| : S 3 2 i AR § M. 15 3 6 ST 2 4
1 Q.60. In a moderately Skewed distri- : £
| bution the values of mean & median | (@) None ; (a) 6 (b 12 () 13 (d) 14
1 are 12 & 8 respectively. The value of [une 2019] 5 [Dec. 201%)
i mode is : Solution : {a) ! Solution : ()
Ii (&) O (b 12 (@) Forasymmetric distribution Mean Ascending order
() 15 () 30 = Median = Mode x g W Sy RSO
kel viamies 1§07 Beiad SEGIICERSIE Il 2 A
| ().63. For the distribution c.f [ i1 {7 T B | e SR
l X 1 2 3 4 5 M =34
i y 4 [ 9 10 14 12 8
: S et (55 b PC
The value of median is : 2 2
(a) 3.5 b 3 (c) 4 () 5 17" obs. + 0.5 (18" obs. - | 7" obs.)
[Hane 2019 =12+0.5(12-12)
Solution : (¢) =12
E 1 2 3 4 3 6 (.66, Find median trom the following data: |
B ca 2 0 =T Marks 010 1030 3060  60-80 8090 :
CF 6 15" 28 0 39 ). usg No. of 5 5 30 § 2 |
N=359 students ‘
fa) 8 (b) 30 {¢) 40 (d) 45 |
[Dec. 2019] '
il ™
2114 CENTRAL TENDENCY CENTRAL TENDENCY 2L15
Solution : (¢) : | 12+_L__§ 12426
Gl 0-10 10-30 30-60 60-80 20-90 = 5
f 5 15 30 8 2 =140
cf. 5 20 30 58 60 .68 Find the mode of the following distribution?
N=3 f=60. Class: 0-7  7-14 1421 21-28 2835 3542 4249
Frequency 19 25 36 72 51 43 28
N 60 :
N =30 (@) 243 (h) 254 () 72 (d) 21
[Pec. 2019

! 2112 CENTRAL TENDENCY

(.59, The AM of 15 Observations is 9
and the AM of first 9 Observationis 11

Solution : (u)

. Median - Class = The class-interval having cumulative frequency just equal to or
N
greater than —= 30is 30 - 60
L f=30;c=20;i=30.

M, =L+=—"xi

f
=30+ B—Uﬁlxm
30

- =30+410=40

Q.67. Find the mode from the following data:
Class: 3-6 6-9 9-12  12-15 15-18 18-21 21-24
Frequency 2 5 10 23 21 12 3

(ay 23 (by 133 {cy 12.6 () 14.6

[Dec. 2019]
Solution : (d)
Clearly model - class = 12-15 because its fiequency is highest.
w f,=23 f,=10; f, =21
b= fy= £,=28-10=13
A, = fo— fu=23-21=2

Formula

CENTRAL TENDENCY 21.13 |

Mclii“" (Me) = The observation having cumulative frequency just equal to or just

golution : (b)
' Model - Class = 21 - 28
because its frequency is highest.
B fi=72: £, =36 £, =5L
A= fy— f,=T72-36=36
A= o= fu=T2-51=2l

b M, =L+ S xi

A+A;
3
- 2I+—'6—><”J'
36+21
=254

.69. The arithmetic mean of two numbers is 30 and geometric mean is 24 find
the two number

{a) 12 and 48 () 16 and 44

[Dec. 2019

(b 14 and 46 {(¢) 10and 50

Solution : {a)
Trick s: GBC
Let (a) 12 ; 48 is correct.

M=% 30 (Tue)

GM = /1248 = /576 = 24 (Also Truc) i

S0; (a) is cotrect.
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Q.70. Sum of the squares of deviations is minimum when deviations ave kg
from N
| () Mean (h) Median
I (€] Mode (dy An arbitrary value

Solution : (a)

v EI(X-X) € E(x-M,)

Pty 0% Then welighted HM B,

2n+l © 2n+1

i 3

i {a) 2“;' ()}

Solution : Tricks for 15t observation HM « |
(No need of its Weight)
For n= 2 =» For It two observation

e ———

X w WX
|
| 1= 1
2 =4 |2
W
IWe=35 - =3
| X

i W s
; ilw——%{-m 3

Now GBC

(@) Hw = E";J = ifnm | = HW= EXI*I *

& (a) is False

2xl+1
rer—

b)Y = = HW B

() is also False,

2x]+1

() forn=1= HW= e | (True)

(d)

[Dec. 2019

L]

n+|

2

[Dec. 2020

Q.71 Given the welghts for the numbers 1, 2, 3.....n are respectively 1%, 21,

-

.18 CENTRAL TENDENCY

Solution : (a)
("= AH
= GM = AM = HM
(Arithmetic Mean) (Harmonic Mean)

.76, Two values yielded an arithmetic mean of 24 and a harmonic mean of g,

The geometric mean of these values ...
(a) 8 (hy 12 (c) 14
| Solution : AM =24
1 HM =6
1 GM = JAM x HM = /24x 6
i ' =12
| i (b} is correct

C and D I8 v

h | Ea
(er) T (I 5 (e) m

Solution : A & B Means two observations =N = 2

h H,

)

&0 Means two observations =s N, =2

and M,
HM of AB,C &1 means combined
HMolA&Band C& D

N, + N, 2+2 4 4

!
27 2x342%5 16 4

N,/ o+ N/
fl/iln 3 .‘y”; 1 =
3

2By is correet,

|
o

(ef) 16

4
"
() s

Dec. 200

i

0.7, The HM of A and B is ; and HM of C and D is l . Then HM of A, B,

1 ] Muedinn

(¢c) Mode

|
form=2 = HW = 2x2+1

3
() 15 Gormect

by Mean

wplution  (a) is Correet,
73, S0th pereentile is equal to

() Median (h) Mode

Solution : P, = Me= Q= D,

= Lar) 18 eorrect,

) Positively {h) Symmetrical

Solution 3 & = 23;Me =24, M =255

» X

0O MM u

(1) Positively Skewed
Clearly This is Negalively Skewed,

(ef) is correct.
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5
= i (True also)

(.12, Which measure is subtable for open - end elassification?

(¢) Mode {d) GM

fDee, 20207
() Mean () Mone

{Dee. 2020]

0.74. For a distribution Mean, Median and Mode are 23, 24 and 25.5 respee-
ely, then it is most likely.... skewed distribution

(¢) Asymptotically () Megatively

(e, 20201

- X

0 i MM

(#f) Negatively Skewed

Q5 1 any two numbers are in AP, then GMY =

(@) AMxHM (&) AMALIM

75, Which one of these is least af-
fv“""' by extreme values?
() Median
(e) None
[Dec. 2020¢

(a) Mean

golution : (c)

aM; GM; HM are more aflected by

weme values, Median is not affected
, extreme values. Mode is least af-
d by extreme values.

(.79, A fire engine rushes to a place of
fire accident with a speed of 110 kmph
and after the completion of operation
peturned fo the base at a speed of 35
ph. The average speed per hour in
er divection Is ODIAIN 4 08 oveecnssioserns
those speeds,

a] Speed Avg. ol (6) HM of

() GM of () Half of HM of
[Dee, 2020)
Solution : (h)

p & Down Distances are same, Specds
different,

A verage Ispl:cd = HLM., of those speeds.

« 53.1 kmph.
o' as

Q.80 Ten matches data is given, Then
which of the following eannot be
tonng?

la) Least Scare () Highest Score
(€} Best Score (o) Median Score

[Dee. 2020]

(¢) MxZ

(d) AM XM
[Dec. 2020]
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Solution : Ten Malches data are given;
means Lowest and highest scores are
given, Their Median can be oblained.
The data has equal frequency, So it
Mode cannot be obtained. It means Best
Score cannot be oblained.

S0, () is correct,

Q.81. If the AM and HM of two num-

bersare 6 and 9 respectively, then GM

(a) 7.35
(c) 6.75

(h) 8.5
(e) None
{Dec. 20201

Solution : AM=6; HM=9

AM = GM = HM. (Always)

Here AM < HM

Hence data is not perfect.

So, its GM cannot be determined. (d)
is correct,
.82, From the record on sizes ofshoes
sold in a shop, one can compute the

following to determine the most pre-
ferred shoe size,

(@) Mean (A} Median
{c) Mode (d} Range
[Jan. 2021]

Solution : (¢) Most preferred shoe size in
sale, means most freguent, So, mode is
suitable,
(.83, Which of the following measure
does not possess mathematical prop-
erties?

{a) Arithmetic mean

(b) Geomelric mean




21.20 CENTRAL
{¢) Harmonic mean
(dy Median
[dan. 2021

Solution : (d) Median.

Q.84. 1fy=3 +(4.5).x and the mode for
x-value is 20, then the mode for y-
value is

(@) 3.225 (b 12
(c) 245 (d) 93
[Jan. 2021]
Solution : (&) s correct
Y= 3+@5)x
Mode (Y)= 3 +4.5 % Mode (x)
= 3+45=20
3+90=93

(.85, If there are two groups with n,
with n, observations and H and H, are

respective harmonic means, then the
harmonic mean of combined observa-

tiom is
Q.86. Expenditures of a Company (
Years

TENDEMCY
| nH,+ n.H,
{a) ——
n; + n,
) nH + n,H,
II + H,
} n, + n
i n ?—1 + nH,
() (n,+n)H + H,
n,H,+ nH,
[Jan, 2021}
Solution : () is correct
Combined HM = — RLUER
mo
H H,
motn, _ (mm)(H Hy)
M+, mH,+m H
H H,

in Million Rupees) per item in various

[ Vears Tiem of Expenditures p _
| Salary Fuel and Bonus Interest on Taxes
Transport Loans szl
1998 288 98 [ 3.00 R e r
19499 14'* 1 I: 2.52 325 | 108
Lkl T LI ! { BN oo e ) R
2000 3’4 101 | R4 41.6 | 1_
2001 336 133 | 368 364 | 88
Ll el M| =
2002 420 142 | 396 494 r o8
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Q.88. The mean of “n’ observation is | (a) less than 15
oy ;
X IfK s added to each observation, | (3) more than 15
then the new mean is (@ 15
(@) X b :
995 (d) cannot be determined
() X-K () X +K i
C. iy
Soluti i [uly 2021 | Sotution : (c)
Solution :
(d) is correct IFAM =GM = 15
old mean = X

If K is added to cach observation
Then new mean = X + K
Q8% 1fy =3+ 1.9 x, and mode of x is
15, then the mode of y is:
(a) 15.9 (b 278
{c) 35,7 (d) 31.5
Iuly 2021f
Selution : (d) is correct.
Mode (Y)= 3+ 1.9(15)
=315

Q.90. If there are 3 observations 15,
20, 25 then the sum of deviation of the

observations from their AM is
{a) 0 by 5
(e) -5 {dy 10
[Dec. 2021)
Solution : (a)

Because sum of deviations of obs. from
mean is always equal to zero,

2z (X -%)=0

[Note : No need to solve]

Q.91. 1f the AM and GM for 10 obser-
vations are both 15, then the value of
HM is

=AM =GM=HM =15

Q.92. If average mark for a group of
30 girls is 80, a group of boys is 70 and
combined averageis 76, then how many
are in the boy’s group 7

(a) 21 b 20
(c) 22 (d) 19

[Dec. 20217
Saolution : (b)

Tricks : Go by choices (GBC)

X, = N, X +N, X
" N +N,

30 x 80+ 20 %70
30420
Caleulator Work
30=80 = button
20%70 = button GT button (Press)
+ 50 = button
we get 76.
= (h) is correct.

Q.93. If two variables ¢ and b are

related by c=ab then G.M. of cisequal
to

(a) GM. ofa+ GM. of b
() GM. of a x GM. of b

CENTRAL TENDENCY
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What is the average amount of interest per year which the company had to pay during

this period?
(a) 33.66 (b) 36.66
Solution : (&) is correct
Average Amount of interest
23.4432:5+41.6+36:4+49-4
¥ 5

= 36.66

(c) 31.66

(d) 39.66
[Tuly 2021]

Q.87. There are n numbers. When 50 is subtracted from each of these number
the sum of the numbers so obtained is -10. When 46 is subtracted from each of
the original n numbers, then the sum of numbers so obtained is 70. What is the

mean of the original n numbers?
(a) 56.8 () 25.7

Solution : () is correct.
From 1st condition

() 49.5

(d) 53.8
[y 2021]

= X =50
X = 50+ Z( }=SD .
n
= 5(]_19
n
From 2nd condition
X -46
X = 46+ z( }
= 46+I(-’
n
From 1st
s e 20
n
™
or; 4= £+—0
non
or 4= 80 = n=20
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(c) GM. ofa— GM. of b
(et GM. of a/ GM. of b
[Dec. 2021}
Solution : (b)
GM(C) = GM(ab)
= (iM(a). GM(b)

().94. For a moderately skewed distri-
bution the median is twice the mean,

then the mode is times
the median.
(a) 3 By 2
(c) 273 (d) 32
[Dec. 2021}

Solution : (b)

“* Median= 2X

M, =3M - 2X
=3%2X_ 2X = 4X

=3 52K
= 2 Median

(.95, The median value of the set of

observations 48, 36, 72, 87, 19, 66, 56,

91 is
(a) 53
(c) 61

(b) 87
(d 19
[Dec. 2021}

Solution : ic)
Arranging in ascending order; we get
19, 36, 48, 56, 66, 72, 87, 91
561+ 66

e

Q.96. For a data having odd number
of values, the difference between the

I

Median =

D —

21.23

first and the middle value is equal to
the difference between the last and the
middle value; similarly, the difference
between the second and middle value
is equal to that of second last and
middle value so on. Therefore, the
middle value is equal to

(a) Half of the range

(B) Half of standard deviation

(c) Mode

() Mean

[Dec. 2021}
Solution : (d) :
Let us assume Nos. as
2,3,4,5, 6 (odd No. of observations)
1st Condition
4-2 =64
2 =2 (True)

[Difference means Larger value - smaller
value]
2nd condition
4-3 = 54 (Also True)
Clearly middle observation =4
= Median or Mean (Here) -
Median is not in option,
So Mean is Answer.
Q.97. One hundred participants ex-
pressed their opinion on recommend-
ing a mew product to their (riends
using the attributes : most unlikely,
unlikely, not sure, likely, most likely.
The appropriate measure of central
tendency that can be used here is

{a) Mean

(h) Mode




,
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(¢) Geometric mean
(¢f) Harmonic mean
[Dec. 2021]
Solutiom : (b)
Here, Quality is asked.
So mode is suitable

Q.98. Ogive curves cannot be used to
determine

* (a) Mcan (b} Median
() Mode (d) Range
[Dec. 2021]
Solution : {d)

Ogive Curves means less than or more
than cumulative frequency curve. Here,
it is difficult to find Largest or smallest
observations So, Range cannot be deter-
mined
Q.99. Along a road there are 5 build-
ings of apartments, marked as 1,2, 3,
4,5. Number of people residing in each
building is available. A bus stop is to
be setup near one of the buildings so
that the total distance walked by the
residents to the bus stop from their
buildings must be kept minimum. One
must consider involving to
find the position of the bus stop.

(a) Mean (b Median

{¢) Mode (d) Weighted mean

[Dec. 2021f

Solution : (b}
(3.100. Given that mean = 70.20 and
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Solutien : ()

M =3M-2 X

70.50 = 3M-2x70.20
or 3IM = 70.50 + 140.40

=2109
210%
or M= =70.30
3
Q.101. Mean is caleulated,

when the values in series do not have
equal importance.

(a) Arithmetic
(c) Geometric

(h) Harmonic

(d) Weighted
[June 20221

Solution : (d)

When observations have not equal im-

portance than weighted Mean is used,

Q.102. A seller of pearls kept the pearls
in seven boxes labelled from one to
seven. At the end of a day, he found
that J labelled box contained J pearls,
the average number of pearls per box
is !

(a) 4

(e) 7.5

(b 6.5
(d) 8

[June 20221
Solution : InJ®box has of 1Mo. of pearls.

.. No. of Pearls contained from | to 7
boxes are 1,2,3,4,5,6,7

oo A M. = Average

_ 14+2+3+4+45+6+7

mode = 70.50, the median is expected 4
to be 7
{a) 70.15 (b) 70.20 .. (@) is correct
(c) 7.30 (d) 7035 Q.103, The Mean of 100 students was
[Dec. 2021] | 45-Later on, it was discovered that the
|
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(¢} Range, standard deviation
(g} CQuartile deviation, standard
deviation
[Dee, 2022}
Solution : (b)
Q.107. The relationship between two
variables x and y is given by 4x — 10y
=20.Ithe median value of the variable

x is 10 then what is median value of
variable y?

(@) 1.0 (b) 2.0
() 3.0 () 4.0
[Dec. 2022]
Solution : Given :
4x— 10y =20
and Me(x)=10; - Me{y)=?

So4x10-10 Me () =20
or; 40— 20 = 10 Me ()
or; 20 = 10 Me (y)
Me()=2

- {b) is correct.

Q.108. The median of the observations
42, 72, 35, 92, 67, B5, 72, 81, 51, 56 is

(a) 69.5 b 12
() 64 (d) 61.5
[Dec. 2022}

Soletion: Arranging in ascending
order ;

We get
35,42, 51, 56,[67, 72| 72, 81, 85,92
N =10 (Even No.)

Median = Me = Average of middle two
observations :

STy

=i
() is correct

0.109. The mean of 50 ohservations is
36, If two observations 30 and 42 are
to be excluded, than the mean of the
remaining observations will be:

(a) 36 (B) 38
() 48 (d) 50
[Dee. 2022)
Solution: Mean of rest observations

= N ¥ - Excluded observation
N -No. of ohservationsremoved

_ 50x36-30-42 _

= g 2

7 (@) 18 comect

Q.110. If Arithmetic Mean and
Geometric Mean between two

numbers are 5 and 4 respectively, then
these numbers are

{a) 2&3 by 2&8
(c) 4&6 (d 1&16
[Dec. 2022]

Solution: Given: Arithmetic mean = 5
and Geometric mean = 4

Tricks.: Go by choices

(h2:8

AM= % =5 (True)

and GM = 58 =4 (Alsois True)
v (B) is correct

Q.111. If Arithmetic between two
numbers is 5 and Geometric mean is 4

CENTRAL TENDENCY

21.25

marks of two students were misread as 85 and 54 instead of 58 and 45. Find out

{he correct mean.
(a) 68

Solution :
Tricks

(b) 36 () 44.64

{d) 52
[June 2022]

N . Incorrect Mean = Incorrect obs + correct obs.

Correct Mean = (

100 x 45 - 85 54 + 58 + 45
R

=44 .64

- (€) is correct.

Q.104. Caleulate the value of 3rd

quartile from the following data 40,
35, 51, 30, 21, 25, 16, 29, 27, 32.

{a) 36.25 () 3025
() 25 (d) 33
[June 2022

Solution : Arranging observations in
ascending order, we get

16, 21, 25, 27, 29, 30, 32, 35, 40, 51

Here N = 10
th
Q,=3 [N; lJ observation
X

-3 [l“q‘_l] = 8 257 observation

=8" obs.+0.25 (9" - 8*obs.)
=35 +0.25 (40 - 35)
=36.25

2 (a) is correct

)

Q.105. If mean (X)is = 10 and mode
(Z) is = 7, then find out the value of
median{M).
(a) 9
i) 3

(by 17
(d) 433
[Dec. 2022]

Solution: Given .
Mean = X = 10; Mode=Z =7
Farmula :
M, =3M -2X
or
7=3M -2%10
or3M =27 . M=9
= (a) is correct
Q.106.°
the observationsand
is based on the central fifty per cent of
the observations.

(a) Mean deviation, Range

(k) Mean deviation, quartile deviation

is based on all

CENTRAL TENDENCY

then what is the value of Harmonic
mean?

(a) 3.2 (5) 3.4
(c) 35 () 36
[Dec. 2022}
Solution: HM = %2
4t
g
=32
.. Option (a) is correct.

(Q.112. The average age of 15 students
im & class is 9 years. Out of them, the
average age of 5 students is 13 years
and that of 8 students is 5 years. What
is the average of remaining 2 students?

(a) 5 years (b) 9years
() 10 years (d) 15 years
[Dec, 2022

Solution : Total age =N, E=15x9=
135 :

Total age of 5 students = § 13 = 65
Total age of 8§ students =8 x 5 =40

.. Age of rest 2 students = 135-65-40 =
30

- Av. age of rest 2 students = 30/2= 15
. option (d) is correct.

21.27

0Q.113. A Professor has given assign-
ment to students in a Statistics class, A
student Jagan computes the arithmetic
mean and standard deviation for a set
of 100 observations as 50 and 5 respec-
tively. Later on, Sonali points out to
Jagan that he has made a mistake in
taking one observation as 100 instead
of 50, What would be the correct mean
if the wrong observation is corrected?

{a) 50.5 (b) 49.9

{c) 49.5 (d) 50.1
Solution:
Given

N =106 X =50

§.D.= 5| Incorrect

Incorrect Observation = 100
Correct Observation = 50

100 x 50 — 100 + 50
100

=495
=~ () is correct.

Q.114. Find the mean of the following data:

Class Interval | 10-20 | 20-30 | 30-40

40-50 | S0-60 | 60-70 | 70-80

Frequency 9 13 6

4 6 2 3

(a) 23.7 (b) 357

(c) 39.7

() 43.7

—_
Y




21.28

Solution :

CENTRAL TENDENCY

Note :— No need to make this table, Do it directly on Caleulator,

CENTRAL TENDENCY

Solution :
Here Modal-Class = 30 - 35
(Because highest frequency _h'e in this

Then Geometric Mean is Not possible.

No option should be the Answer.

But as per formula

= (3% TR 11215 % 24 5 28 % 30 x Oy
=0

.. (b) should be selected.

21.29

Q.118. For a given data set: 5, 10,3, 6,
4,8,9,3,15,2,9,4,19,11,4: whatis the
median?

Class=Interval Mid Value (X) Frequency (f) X e ; @ 8 ® 6
10-20 = ass-Interval
20-30 ;2 ’ i=5 g 2
— = 13 And = 53;f, =20;1,, =42 Solution : Arranging in ascending order.
£ 6 3 1 » 1y We :
40 - 50 A=f—f =53-20=33 .
45 4 S T 2,3,3,4,4,4,5,6,8,9,9,10,11,15,19.
50 - 60 55 P — az=fv—f_,=53—42ﬂ']l i
60 - 70 65 A
B 2 £ = . R
70 - 80 2 . M=l R o Xi Mbdian=—%tl=lsgl-8tho_bs
: Ef=43 33 =6
=30+ 5
' A B+ ~ (b)is correct
| LS55 =33.75 Q.119. If the mean of two numbers is
| Calculator Tricks Bkl * (¢} s correct. 30 and geometric mean s 24, then
P 1 i : : what will be the Harmonic mean of
!. i 2: i ? button :;fﬂnsmg all observations in ascending Q'“E:::: ﬁr:::’;:::‘ﬂ::’; two numbers? !
x]13= = er; we get tribu
1S iege e 2482 groupof 200students, the mean marks (@) 192 (b) 218
3 r 2l 2, 20,28, 29, 30, 23,30, 42 and median marks were found to be | (c) 223 (d) 184
5xd= = Here N = 10 observations (Even) 55,60 and 52.40, respectively. What | Solution : Given
55x 6= + Median = A.M. of middle two obser- are the modal marks? A=30;G =24
AT vations (a) 54.43 (b) 48
70%3= “Then P 28+29‘285 (c) 53.56 (d) 46 .'.H'%=%=19.2
PR .
Press GT +43= . Solution : Given
55 b;_uton Then + 43 = button; we () is correct. (a) is carrect
get 35.697 = 35.7 i = 5560 : Me = 52.40 a f
= (B) is correct Q.116. Find the mode of the following Q.120, The Geometric Mean of 3, 7,
j data: Mg =3M-2X 11,15, 24, 28, 30, 0 is:
Q.115. The Median of the following | [ 0 i 1o Agt
set of observations 24, 18, 36, 42, 30 o] 230, | 35 | AD: | e {30 Wl L e ol (0y0
28,21,29, 25, 33 is: 30 |35 [40 |45 |50 |55 =46 ) 9 @ 12
(a) 265 ® 275 flo)| 20 |53 |42 42 |41 |43 ~ (d) s correct. Solutlon : If at least one observation of
(c) 285 @ 295 (a) 31.75 (b) 3075 the data is Zero(0).
(c) 33.75 (d) 3575
[~ RN
— e S S e A Kl
|
21.30 CENTRAL TENDENCY

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

(.1. The variance of data : 3, 4,58 is
(a) 45 (h) 3.5 (c

Solution & (F) X :3,4.5. 8

X -20: ¥ X =9 +16425464=

EX (ZX]
varianee =~ - '_L 'n'_)l

1 5e-as

.2, Given the observations: 4,9, 11,
14, 37. The Mean deviation about the
Median is

(@) 1
{c) 7.6

(k) 85
(d) 745
[Dec. 2010]
Solation : () 4,9, 11, 14,37
Median = Middle obs. = 11

X | =le=11)
4 7
9 2

i1 0

2%

_—g_—

) 5.5 () 6.5
[Dec. 2010}
114
14 3
37 26

Yid| = 38

Mean deviation about median
dl 3
MD.= E"—' =—=76
n 2

(.3, If all observations in a distribu-
tion are increased by 6, then the vari-
ance of the series will be

(h) Decreased
(e None of these
[Dec. 2010}

{a) Increased

(c) Unchanged
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Solution : (c) RULE :- 8D doesnot w.r.t.
origin.

So; Variance will also remain un-
changed.

).4. The standard deviation of the
welghts (in kg.) of the student of a class
of 50 students was calculated to be
4.5 kg. Later on it was found that due
to some fault in weighing machine, the
weight of each student was under mea-
sured by 0.5 kg, The Correct standard
deviation of the weight will be:

(a) Lessthan 4.5
(b) +»Greater than 4.5
(¢} Equalto 4.5
(d) Cannot be determined
[Dec. 2011]
Solution : (c)

RULE :- 8.D remains unaffected due to
a change of origin but changes with re-
spect to scale,

So, correct 5.1, of 50 students = 4.5

Q.5. For Normal distribution the rela-
tion between Quartile Deviation (Q.D.)
and Standard Deviation (S.D.) is

{g) Q.D=5D
(h) Q.D<=8D
{e) Q.D=5D
(d) None of the above
[Dec. 2011}

2
Solution ; (6) Since; Q.D = 3

SD = QD<5.D

Q.6. If standard deviation of first ‘n’
natural numbers is 2 then the value of
‘n' is

{a) 10
(c) 6

k) 7
(@ 5

Solution : () 5.D. of lst .n. naturg)
Numbers

n?-1

12
7. n? -1 n’ =1
T O A
iV R 12
OR, p? —1=48

OR, n?=49=n=7
TRICKS : Go by choices,

).7. The standard deviation is inde-
pendent of change of

{a) Scale
(b) Origin
(¢) Both origin and scale

() None of these
[June 2000]

Solution : (5)
Q.8 If Standard deviation of X is o,
then Standard deviation of ‘HTH)

where a, b and ¢ are arbitrary con-
stants, will be

(@) o (B) et
la
© <o @ [
[Dec. 2012]

Solution : () SD.of ¥ =0

ax+h  ar b
Lety=—=—"m=-——&—
C (4 (s

S.D.ofy= ;?E SD.ofx = Ff|cr

[June 2010) I
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.9. Which of the following measures | (¢) Coefficient of variation

of dispersion is used for calculating | (. None of them
»
the couslsieacy between tws series? [Dec. 2012)
(a) Quartile deviation Solution : (c)

(b) Standard Deviation Coefficient of variation (CV) is used for

calculating the consistency between two
series.

Q.10. ¥ x* =3390,n = 30,0 = 7;then X=

(a) 113 (b) 210

Solution : (c) is correct
2K e
¢ 0 -

- 139 =,
==X
or 49 0 (XY
or (X)’ =113-49=64
v K=
.11, If the mean of frequency distri-
bution is 100 and coefficient of varia-

tion is 45% then standard deviation
is

(a)y 45
() 045
(c) 0.045
(d) None
[June 2013]

Solution : (a) is correct

g
= =x100
C.V. %

{cy 8

o
= —3100 =
ar, 45. o v =45

() Mone
[Tune 2013]

B+d
Q.12. If Arithmetic Mean= Tﬂmn
variance is

(a) 2 ib) 6
@1 (d 4
[Dec. 2013]
Solution : (d) is correct
8+4

Arithmetic mean = T

. Numbers are §;4
s SDof8&4= %lﬂ—4+=1

Variance = SD” =4

-
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Q.13. Coefficient of mean deviation | Solution : (¢) is correct 3 {a) 17.50 Solution : (a) is correct.
about mean for the first 9 natural is i b : = T
ey ; M@ Mer.hanl 5 (B) 1875 . 60D = 5 MD = 4 $D
B - Data is symmetrical (e} 15.00 4 2
@ 5 =t (@) None of the above TRE Y
©) 80 ¥ [June 2014] | 3,20, ' Co-efficient of QD is equal
400 SO+ =10 Solution : () is correct e
) i - 60D =5MD =4 5D i D
4 . Coefficient of QD = = &""m o 4 (a) Qx]{)ﬂ ) QTX[U(}
() 50 0:+0, o 8180 _ “ ;
20D 2x1.5 2 : oo
Dee. 2013, o ZXLS oo
S : 5 4 T R or 340 — 15)=5 MD Erogrin 0 ek
Solution : {¢) is correct ;
i =130, 2 or MD = 15.00 [June 2015]
- |X _xl Q.15. The difference between maxi- Q.18. 1st quartile is 142 Semi-inter | Solution : (a) is correct.
| 4 mum and minimum value of the data Quartile 18, Then median is 01 -0 100
5 H = X
. ; is known ae: (@) 151 (®) 160 Coeflicient of OS5 100
3 2 ) Bang (B): Sizo (e) 178 () Nene -0
4 | () Width (d) Class [Dec. 2014) | = 3 30 X100 = %D.xma
5 0 {Dec, 20131 Solution : (b} is correct. > ‘2 !
- Solution : (@) Range = L-S. ¥ =
: ; Q.16. The formula for range of middle e e = 28 (s ical)
.16. i : where M = Symmetrical
- 3 50% items of a series is SRm iyt e . :
s ; G o 9 ;’Q| =13 bQ):Z;;;Z:very observation isincreased
X =53 |x-X|=20 b) 2,-2, ~0,-0,=36 (a) SD increases by 5
Z| @ © 0:-0 Q,-142=36 (b} MD increases by 5
X=X Di 5
mp= 2= _2 0.-0 Q,=142436=178 b i
N 9 oy = (d) None affected
; MD . 100 i biccinn June 2015
S e / [Tune 2014f Ly Q0 18142 : . et
_ 20x100 _ 400 Solution : () is correct el o G v ks gl e e

9x5 9
Q.14. Mean =5, §.D = 2.6, Median =5,
Q.I) = 1.5 then coefficient of Q.D is:

(a) 35 (#) 39
(e) 30 (d) 32

[Dec. 2013]

Range of Middle 50% items
= Inter Quartile Range
= -Q
0Q.17. What will be the probable

value of mean deviation? When
, =40 and Q, =15

(Remember : Here it has assumed as
symmetrical)

Q.19.Q.D is
(@) 2/3 3D (b) 4/55D
(c) 5/68.D {d) None

[Dec. 2014]

Rule : The value of QD; MD; SD;
RANGE does not change with respect to
the change of origin.

Q.22. The SD of X is known to be 10
then the SD of (56 + 5 x) is




21.6
{a) 50 (&) 100
© 10 (d) 500
fJune 2015]
Solution ; 5D of (50 + 5x)
=5x8Dof x
=5x10=50

0.23. Find the range of 6,54,3,1,
3,6,10,8,

(a) 6
(c) 9

(b) 3
(d) 10
[Dec. 2015]
Solution : (¢) is correct.
Range=L-S=10-1=9

MEASURES OF DISPERSION

Q.25. If V(x) = 23 Find varianece gp
(2x+10:)

(a) 104
(e) 92

(b 110
() 85
[Dec. 2015;
Solution : (c) is correct.
Var(X)= 0% =23; » 0 =+23
SDof (2X +10)=2.0 =223

Var.2X +10)= 23 f =92
Q.26. The average of 2 numbers is 20

and their standard deviation 5, Fing
the two numbers?

{a) 15,25 {B) 30,40
(c) 10,15 {d) None of these
[Dec. 2015}

Solution : (a) is comect.
Tricks : Go by choices. For option (a)
15+25

=20

AV. =

g 1 I

SD=g= 5|25—15 =5
Itsatisfy bothconditions which are given
in question.

Q.27. If Variance = 125.6,X = 40,
coefficient of variation =

(a) 28.02 (&) 314
(c) 40.02 (d) None of these
[Dec. 2015]

Solution : () is correct,
o =4125.6 =11.21

o 11.21
N==x100=—"x =28,
CY X 20 ](}Q 28.02

:ﬁmmctnd from all the values of the

jndividual series then the standard de-
viation and variance both shall be

28. If same amount is added to or

MEASURES OF DISPERSION

2.7

Q.30. If mean and coefficient of
variation of the marks of n students is
20 and 80 respectively. What will be
variance of them

(@) Changed (h) Unchanged (@) 256 (h) 16
() Same () None of these (c) 25 (d) None of these
[June 2016] [June 2016]
solution : (&) Solution : (a) -
gince, SD does not change with respect Given X =20.C.V =80%
{0 the change of origin. So, variance will ) i
also remain unchanged. LEN= 3.(,)( 100
.29. The SD of firstn natural numbers -
i 80 = —x100
is o
il aln+1) s BOX20 e
(@ J =LAt o

=1y
© J-"—["(, :

Solution : (a)

(d) None of these
[Tune 2016/

Variance =o® = 16 =256

Q.31.1f AM and CV of a random variable X are 10 & 40 respectively, then the

Ix
variance of [—154-—2-\ .
/

(a) 64 (b) 81

Solution : () is correct,

Given; Zx100=40 ., ¢ =4
10

(c) 49

(d 36
[June 2017]

3 3 3
- SDof [~15+5x)= EXSD{"): Tx4=6

3 2
~ Variance of (—15+Ex]=ﬁ =36

Q.24. Find the mean deviation about
mean of 4, 5, 6, 8, 3:
(a) 7.2 (b) 5.2
(©) 1.44 (@ 1.70
[Dec. 2015]
Solution : () is correct.
X [x —EJ
3 B2
4 12
5 02
[ 0.8
8 238
Yx-2 Ex-Xj=12
X=2_52
5
-X
Mpat Al ";_2 =144
[ SRS O
22.8 MEASURES (

0Q.32. Mean deviation is least when
deviations are taken from:

(@) Mean (b) Median
(c) Mode {d) None of these
: [Dec. 2017]

Solution ; (&)

Q.33. Mean of a series is equal to 100,
coefficient of variation is 45% then the
8.D.is

(a) 45 (b) 0.45
(c) 4.5 (d) 40.5
[June 2018
Solution : (a)
o
V.= =x100
C.V X

a
or 45=-2_x100
100

g=45

Q.34. Coefficient of variation is a
relative measure of

(@) Range
(b) Central Tendency
(¢} Dispersion
(@ QD.
[Fune 2018f
Solution : ()
Q.35, %4_8—"; is known as
(a) Coefficient of Range
(h) Coefficient of Q.D.
(e} Coefficient of S.D.
(d) Coeflicient of M.D.
[May 2018]

JF DISPERSION

Solution : () Coefficient of Q.D.
_(2-9)

Q+Q)
.36, If the S.D. of the 1st n natural
Nos. Is /30, Then the value of n is

(a) 19 (b) 20
(c) 21 () None
fMay 2018]
Solution : (g) Tricks : GBC
For (a)

fn* -1 19°—] -
SDh= = f— a3
12 12

(true)

Q.37. If two random variables x and y
are related by Y =2 - 3X, then the SD
of ¥ is given by

(@) —3xSDof X
(6} 3xSDof X
(€} 9xSDof X
(@ 2xSDof X
[May 2018]
Solution : ()
S.Dofy (@,) =|b|SDofX(5,)
=H3. o,
=30,
Q.38 If the variance of 5,7, 9 and 11 is
4, then the coefficient of variation is
(@) 25 (k) 15
(e) 17 (d) 19
[Nov, 2018/

MEASURES OF

Solution : (a)
a=4=0=2
X=(5+7+9+11)+4=8

. ev=Zx100=2x100=25%
o X 8

.39, Standard Deviation for the
marks obtained by a student in
monthly test in Mathematies (out of
50) as 30, 35, 25, 20, 15 is

(a) 25 (b) 50
(© 450 @ /30
[Nov. 2018]
Solution : ()
h 52 il
30 900
35 1225
25 625
20 400
15 215
¥x B3 i
= |25 | =3375

Tricks ; Use Calculator for direct calcu-
lation

-]

=50

©Q.40. If the standard deviation for the
marks obtained by a student in

DISPERSION 22.9
(a) 36
(b) 6
(e) 1296
(d) None of the above
[Nov. 2018/

Solution : (c)

o=36 3
Variance = 0~ = 36° = 1296.
(Q41. Which one of the following is not
a Central Tendency?

{a) Mean Deviation

(b} Arithmetic mean

(€) Median

{d) Mode

[Nov, 2018]

Solution : (a)
Q.42.1fthe range of a setof values is 65

and maximum value in the set is 83,
then the minimum value in the set is

(a) 74
(5) 9
(c) 18
(d) None of the above
[Nov. 2018
‘Solution : (c)

Range=L-8§

65=83-8

~85=83-65=18

Q.43, Ifg’ =100 and coefficient of
variation = 20% then X =
(a) 60 (&) 70
(c) 80 (d) 50
[June 2019]

monthly test is 36, then the variance is




22.10
Solution : (a) If o' =100, So
SD
= = = ——x100
o =100=10 €V.= -~

2= gx 100
CEE
20X =1000: X =50
Q.44. If the points of inflexion of a

Normal Curve are 40 and 60 respec-
tively, then its mean deviation is

{a) B (b) 45
{c) 50 (d) 60

[Tune 2019
Solution : (a)

If the point of inflexion of a Mormal
Distribution are 40 and 60.

Formula, p-o=40......(1)
g+o=60......02)
Solving egns. (1) and (2); we get
©=50, ¢ =10
Then MD.=08 g =08=10=§
.45, Standard deviation is ___ times

of \(MDxQD

(a) 23 by 45
) \3 @ 175
[June 2019]

Solution : (¢) We know that,
48D=5MD=60Q.D
Let, 4 S.D=5M.D=6Q.D
LCM of 4,5,6 = 60

SD=60/4=15
MDD = 60/5 = 12
QD =60/6=10

MEASURES OF DISPERSION

Let SD is x times of  MDx QD

SD = x MDxQD

15=x J12%10

Squaring on both sides; we get
225=x.12x10

So,x= JF i JE
i 12x10 8
.46, The Q.D of 6 numbers 15, 8, 36,
40, 38, 41 is equal to
{a) 12.5 (b) 25
(c) 135 (o) 37
[Tune 2019}
Solution : (¢) Arranging obs. in Ascend-
ing order, we get
8, 15, 36, 38, 40,41
Here, N=6

Q, =[¥]l ferm

&
= [%'—l] term = 1.75" term

= 1% term -+ 0.75 (2 term

840.75%(15-8)

1% term)

=8+0.75=7
=8+525
=13.25
1h
Q,= 3[—'\]{1] obs,
3(6+1)" "
= = term = 5,25 term

QA7.S.Doffirstfive consecutive natu-
ral numbers is

(@ 1o *) B
© 3 @ V2

[June 2019]
Solution : (d)

|
12

5.D of 15t ‘n’ Natural No. =

n=>5
fS’—l_ﬁ
L TR T \2

Q.48. 1f the profit of a company re-
main same for the last ten months then
the S.D. of profits of the company
would be:

() Positive (b) Megative

(¢) Zero (d) (a)or(c)
[June 2019]

Solution : (¢)

If the profits of a company remain same
for ten months.

thenS.D=0
(Since shifting of origin S.D is not
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' n Q.49. Coefficient of quartile deviation
~5"term + 0.25(6" term =5 term ) s 14 then 0,0, s
=40+ 025 (41 - 40) (a) 503 b) 43
= 40+0.25x%1 (c) 3/4 (d)y 3/5
= 40 + 025 = 40.25 [Tune 2019]
- : 1
QD= 0—35& Solution : (a) Coeff. of QD = 7
> 4025-13.25 2135 Qi o [cross product]
2 2 Q.+Q,

or; "?Qj-'d'Q; =Q3+Q1
or; 4Q,-Q,=Q +4Q,
of § 3Q3=5Q|

Q.3
M _
Q:50, The sum of mean and SD of a
series Is a'+ b, if we add 2 to each

observation of the series then the sum
of mean and SD is

(@) a+b+2 (b) 6-a+b
() 4+a-b (D arb+d
[June 2019]

Solution : (a) If a constant quantity is
added to each observation , then value of
meanchanges butSDremains unchanged.
Since, Mean + 8.0 ={a+b)

= Letmean=aand SD=b

If we add *2" in each observation New
mean = a + 2 and new Sd = b, So new
(mean + 8.D)=(a+b+2)

Q.51. What will be the probable value
of mean deviation when Q, = 40 and
Q=182

changed)

_*—_

-
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22.12 MEASURES OF DISPERSION MEASURES OF DISPERSION .13
(a}y 17.50 (b) 18.75 (a) 16 (b) 256 Q.56. If every observation is increased | Solution : (c)
(¢) 15.00 (d) 16.00 (c) 36 {d) none by 5 then: : 5 5
: [Dec. 2019] [Dec. 2019 (a) 8D increase by 5 RyesEi = X100
Solution : (c) Solution : (b) {b) MD increased by 5 =35.7%
QD=2-Q _H-15_,.¢ s S g £ S Q.59. Which of the following measure
2 ! Y= (d) -Dispersion Not affected of dispersion is based on absolute de-
Formula o [Dec. 2019 | viations?
] Ty i o i
6.0D =5.MD e L 16 Solution : (d) (a) Range
or; 6x12.5=5.MD Variance = 0° =16° =256. Note:= Ifevery observation isincreased | (b) SD
Ao oxIEs Q.54. Find SD of 1,2, 3,4, 5,6,7, 8,9 by a constant quantity then the value of | () Mean Deviation
M 3, = > dispersion does not change. (&) Quartile Deviation
Q.52. Find the mean deviation about | (4) " ik (®) J: Q5L Tucyires CRriDUcon M AVRR- | ooy, sy - )
mean of 4,5, 6, 8,3 3 3 metic mean is 15 and the standard i
a2y s o deviation is 9 then the coefficient of | Q.60. Thebest statistical measure used
= (&) 7.20 (©) ? {d) None of these variation? i for comparing two series is
() 1.44 (d) 233 15 15 (a) Mean absolute deviation
[Dec. 2019] [Dec. 2019] @ R0 (8) Range
. Solution :
Solution : () : il F“'J 9 A 100 (c) Coefficient of variation
X X - X| :rmula, S.D of 1st n natural Nos. = € 13 @ 33 () Sumdard devigtion
4 1.2 S [Jan. 2021}
Dec. 2019,
5 0.2 = S { " Balitien = (o Ot of vadaliin
6 0.8 9’1 [go Jﬁ Solution : (d) (C.V.)(a relative dispersion) is assumed
P 9. ST !5 = \ T Co-efficient of variation as mc best measure for comparing two
3 22 Q.55. The standard deviation for the fed 9 g
y setof numbers 1.4,5,7.8, is 2.45 nearly. xCY= ixllJO:ExlOO Q.61. Which of the following measure
IX=26 TIX-XI=12 1F10isadded to esch number then new ! of dispersion is based on absolute de-
= ¥X 2 standard deviation is = 60 % viations? .
T =32 (a) 24.45 () 12.45 Q.58. The mean of a distribution is 14 | () pange
. (© 245 et * and the standard deviation is 5. What
MD. < TIX-XI T2 144 = {d) 0245 is the value of the coefTicient of varia- (2) SD
' N T _ [Dec. 2019) tion? (¢) Mean Deviation
.53, The mean and coefficient of vari- Solution : (c) (a) 60.4% (B) 70% (d) Quartile Deviation
:'““ie are 20 and 80. Find the value of | Note:- If a constant quantity is added to (e) 35.7% (d) 27.8% Dec. 2019]
AFlakce each observation then the value of 5.1, [Dec. 2019] | Solution : (c)
does not change.

Py
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22.14 MEASURES OF DISPERSION

.62, The relationship between P-se- (@ (%) =10,sd.=72
ries and Q séries is given by 2P- 3Q = »
10. If the rage of P- Series is 18. What | (5) (X) =10,5.d.=32

would be the range of Q7
() (X) =14,5d.=32

(a) 10 (b) 15
(c) 9 @) 12 @ (%) =14,5d.=72
[Jan. 2021} an, 2021}
Solutiom : (d) is correct. Solution : (c)
Given eqn. is Mean S.D.
2P-3Q=10 o - 32

Tricks 2 Range (P) = 3 Range (Q) (Each observation +4) | 3.2
[~ Range does not change with respect Nojchange

to the change of origin but changes with | = 10+ 4 = 14
respect 1o scale.]
So,2 x 18 =3 Range (Q)

Range(Q) =¥ =]l

() is correct
Q.64. Which of the following is & rela-
tive measure of dispersion?
() Range
Q.63. It is given that the mean (X) is | (b) Mean deviation
10 and standard deviation (s.d.)is 3.2. | (c) Standard deviation :
Ifthe observations are increased by 4, | () Coefficient of quartile deviation
then the new mean and standard de-
[Jan. 2021]

viations are:
Solution : (d) is correct

Q.65. Find the coefficient of mean deviation about mean for the data: 5,7, 8, 10,
11,13,19
(z) 17.28

(B) 28.57 {e) 3211 (d) 18.56
[Fan. 2021
Solution : (c) is correct
: sumof observations
No.of observations
_ 3+7+8+10+11+13+19

7

Mean= X =

z ? = 10.42 [Find by calculator]

w

MEASURES OF DISPERSION 22.18
b Yix-xI
Mean Deviation = MD = s

7

[r 5=10.42 141 7=10.82 1+ 8= 1042 [+ 10=1042 |+ 11-1042 +1 13-10.421+] IQ—I0.42|]

= 33457

On Caleulator [Minimum Time]

Do as 5-10,42 =[F/3 button Then M + (Press)
[because MD is always positive]

Type another observation 7 =[/—]

Then M + button (Press)

[Note : No need of typing 10.42 again and again].

Then type 8= [{3 M + (Press)
10= M + (Press)

: 11= M + (Press)

[Here difference is positive; so never press = /=] button]
13= M + (Press)
19= M + (Press)

Press MRC button two times at the end. It will give you numerator value.
Divide it by 7; we will get.

X=X
Coefficient of MD = E’ . % 100

- 2257 100
10.42
= 32108 =32.11%
[95% Calculations can be made without noting/writing any thing else.]
.66, The mean deviation of the numbers 3, 10, 6, 11, 14,17, 9, §, 12 about the
mean is (correct to one decimal place)
{a) B.7 (b) 42 (e) 3.1 (d) 9.8
[July 2021}

Seolution : (¢) is correct.
[Do everything on calculation]

22.18 MEASURES OF DISPERSION
[Note: — Never write in this way in exam. Only type difference on calculator and
divide result by 14]

=3.43 Approx.
Q.71. If the relationship between x and y is given by 2x + 3y = 10 and the riange
of y is 10, then what is the range of x?

(a) 10 (B) 18 (€) 8 (d) 15
[July 20217

Solution : (d) is correct.
Tricks:

2. Range (X) = 3, Range (Y)

[ value of Range is always positive.]
or; 2. Range (X) =3 x [0

or Range 00) = 2210

15

.73. The marks secured by § students in a subject are 82, 73, 69, 84, 66. What
is the coefficient of Range F

{a) 0.12 ) 12 (c) 120 {d) 0.012
[Dec. 2021f
Solution : (b)
St $4-66
Coefficient of Range = 24166 =100
=12 ;
Q.74. Which one of the following is not a measure of central tendency?
(@) Median (b) Range
(e} Arithmetic Mean () Harmonic Mean
[June 2022

Solution : (b) Range is not a measure of central-Tendency.

Q.75. What is mean deviation about mean of the following numbers? 11, 8, 10,
10,12,9

(a) 2 (&) 1 (cy 1.5 (d) L8
Hune 2022]

_11+8+10+10+12+9
6

Solution : Mean= ¥ 10

MEASURES OF DISPERSION 22.19
TIX-X
MD, = & =HLN_|

[11-10 |+ |8~ 10[+[10-10{ +]10 - 10]+[12—10] +/0-10)
e : ik

1+2+0+0+2+1 _ 6
F: 6 6
= [b) is correct

Q.76. Following are the ages of 8 employees of a small old age home expressed

in %6, 50, 67, 75, 71, 69, 64, 66. Find the range and its coefficient.

(a) 46, 31.51 respectively
() 43, 29.49 respectively

(5) 51,37.67 respectively
(d) 49,36.42 respectively
[une 2022)
Solution : Smallest observation = § = 50
Largest observation = L = 96
- Range = L-8 = 96— 50 - 46
L=8

fficient of Range = —
Coefficien ge 1S

x 100

'  96-50
~ 96+50
& () is correct
Q.77. Find the standard deviation and coefficient of variation of 1, 6, 5, 9, 8.

{a) 2.78 and 40.83 respectively (b) 2.45 and 47.93 respectively
(c) 2.78 and 47.93 respectively () 2.87 and 49.37 respectively
[June 2022f

% 100=31.51%

Solution : Observations are x : 1,5, 6, 8,9
AEx=1+5+46+8+9 =29
Tt =12 + 50 + 60+ B4 92= 207

= Ja1.4-(58)" =278

»
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22.20 MEASURES OF DISPERSION MEASURES OF DISPERSION 2221
_ 4 gl ling = @" abs. + (.75 (7™ obs. — 6" obs.) (.83, Mean deviation is minimum
X= T =58 =8 +0.75(8~8) when deviation are taken from:
=8 (@) Mean (b) Median
. Coefficient of variation = C.V. = -% x 100 - Coefficient of Deviation () Mode (d) Range
b s o [Dec. 2022
: zé?sg 100 = 47.93 R s ek T
2. (€) is correct i 1_29 % E|X - Mel< Elx—ﬂ
.78. The arithmetic mean and coeffi- | Solution : (c) is correct -, (b) is correct ¥ Dividing by N on both sides;
cient of variation of data sel X are 1) . we get
respectively, 10 and 30. The variance }.‘.|x—2| Q.81 If the coefficient of variation
of 30 - 2X is wMD = e and standard deviation are 30 and 12 IX - Me) 2|X—'f1
(@ 28 £ 32 respectively, then the arithmetic mean ET‘ N
(b) 32. Hence only MD is based on absolute of the distribution is:
(c) 34 (d) 36 deviation. . MD from median (minimum) < MD
ks ()36 from (Maximuum)
[Tune 2022] | .80, The coefficient of deviation based & 25 () 19
' 5 on 25th and 75th percentiles of 6, 9,3, Q.84. If the first quartile is 56.50 and
Solution : Given X = 10; CV =30 8.4,5 8 and 4 is | [Dec. 2022] | the third quartile Is 77.50, then the
Solution : Given: coefficient of quartile deviation is:
wov=2E x100=10 s o100 638.00 b) 15.67
X (© 30 ) 25 CvV=30;0=12 (a) 638/ (b) 15.6
3 5 ETee s e (¢) 63.80 (d) 156.71
or 1 % 100 30 g R [Dec. 20221
Solution : Arranging observations in 7
50.=3 ascending order than we get S %! 100 ’% %100 Solution ; Given
Lety =30 - 2x 3,4,4,5,6,8,8,9 ~ Q, = 5650
= Lol e = Here N=8 =T77.50
0,=|2.0=2%3=6 kil (a) is correct s
i 1 N+1™* : .. | Co-efficient of QD
Variance (y) =62 = var. (30-2x) P,=Q =25 [v--—w observation Q.82. Which one of the following is
=36 100 not a method of measures of | 0,-Q .0
.(d) is correct. =25 [?_"_‘.) =295 ghs. dispersion? ol Q,+Q,
Q.79, Which measure of dispersion is o, i el _ T1.50-56.50
base on the absolute deviation only? | = 27 0bs-+ 0.25 (3" obs —2*! obs.) (b} Mean deviation = T750+5650 1%
71 R =44025(4-4) =4 (c) Range
) i = 2L < 100=1567
(b} Standard deviation e NN e e (d) Concurrent deviation method 134 ;
P, =0Q,=75|—| observation,
(c) Mean deviation ol [Dec. 2022] | . (b) is correct
(d) Quartile deviation =75 ( E_d-_]] ) Solution : (d)
[June 2022] 100

;——_.
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Q.85. If the sum of square of the | (a) 5.66% (b) 6.66% 3%7.20 (a) 447 (¢) B.94
values equals to 3390, Number of | () 7502, (d) 8.65% orMIXK) =g~ (© 1341 () 2.24
observations are 30 and Standard e
deviation is 7, what is the mean value [Dec. 2022/ =540 Snlur.im_:. :
of the above observations? Solution: o* = 12 (d) is correct. SD of given data is 4.47.
{a) 14 (" 11 S .90. The mean deviation about the If all observalim:ls are multiplied by 2;
() & (d) 5 mT mean for the data 12, 16,24, 30,35, 39, | e get the resulting data.
| [Dec. 2022} 40 is: 2 8D of New Data »
' Solution : Given, 5 CV= % = 100 (a) 9.14 (b) 9.41 =2%44T7=894
=Ex?=3390;N=30; 8D =0=7 iz 1o (cy 891 (d) 9.81 - (b) is correct. '
| Formula o Solution: Q.92. The mean and variance of a
ey = 8.66% = group of 100 observations are 8 and 9,
{ o- Xz Sk e ! L5 pectively. Qut of 100 observations,
I el ] g : 12 16 the mean and standard deviation of 60
‘ I o = T:‘_._(:\»‘) (.88 In a given set if all data are of " 2 observations are 10 and 2, respectively.
| e same value then variance would be: Find the standard deviation of remain-
.: or; 49 =113 - (%) (a) 0 (ORE 24 4 ing 40 observations?
g -1 :
i or, (F) =113-49 =64 © LT 30 (@) 45
1 [Dee. 2022] a5 T (b) 35
{] or; ¥ = fea=8 Solution: So, $.D. =0 [+ All observa- 39 11 © 25
i (c) is correct tions are same] 4 12 o 1S
i Q.86. If the variance of a random | -+ Variance = 0°=0 % o y
| variable ‘x' is 17 then what is variance | . Option (a) is correct EX =19 ZX-X|=64 || Solutlon:
| e 2 N=100; ¥ =8
of?; 2x + 57 Q.89 If x and y are related as 4x + 3y ] =H,ﬁ o 00 X
(@) 34 (b 39 +11=0and mean deviation ofyis 7.20, XTN T Var.= §% =9
(c) 68 (d) 78 what is the mean deviation of x? TIX-XI
. iation = S ———— s
[Dec. 20221 | (a) 270 (5) 7.20 <t ]¥ean Dewjation N Sl
Solution ; o= Sd = J7 (c) 4.50 (d) 540 6 d N, =60, %, =10;8,=2
5, =2. °r=2""ﬁ Solution: . i . = IOD—N_AT- 100 —_61]=4l)
o Ver. (4)=a,, =417 Tricks (a) is correct. = _ NXu-NX
ahs 4MD of X = +3 MD of Y Q1. If the Standard Deviation of |~ * N,
So, {c) is correct. (Always Positive) data 2, 4,5, 6,8, 17 is 4.47, then Stan- _ 100x8-60x 10 _ 5
Q.87. If the variance of given data is | or; 4 MD(x) =3 x 7.20 T“‘;ﬁ‘f”“"“ of fhedutxd, 83, 10,12, +l
12, and their mean value is 40, what is 0, Seis: d,=X,-X; =10-8=2
Coefficient of Variation (CV)?
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22.24

dy= Xy-Xp =5-8=3
AL Ny(ST+d{)+ N85 +dD)
N
60(2° +2°) + 40(S3 +(-3)7)
100
or; 900 =480 + 40 (8] +9)

or 3=

or; 420 =40 (83 +9)

4
or; 3 ‘-9—‘% = 10.5
or; Si =13

SBmafis =122

MEASURES OF DISPERSION

Solution:
Co-efficient of QD
.Qs e QI

B —-&t—xlﬁﬂ

QD 100-13
- Mexlw_ 5 x100

=30%
. () is correct.
Q.94. If the first quartile is 42.75 and

the third quartile is 74.25, then the
coefficient of quartile deviation is:

~ PROBABILITY

W

Experiment:- The performance which produces the certain results is called Experi-

ment.

Random Experiment:-Ifthe results of the experiment depend on chance only, then
the experiment is called Random Experiment. Example:- Tossing a coin; Throwing

a die; drawing a card from well - shuffled pack of 52 cards etc.

N

(5, 1), (5,2},

5, 6);

(0, 106, 2D PR R | YT
won(s)=n(s). n(s,)=6x6=36.

- Tricks: For Dice

I'I(S] == § Mo ofdice Thioun togthe

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. In a pack of playing cards with
two jokers probability of getting king
of spade is

(a) 413 () 4/52
(e) 1/52 () 1/54
[June 2010f

Solution : (d) Total No.of playing cards
=52+2=354
Sample Spacen(S)= *¢ =54
Total no. of spade king = |
I = Event of getting 1 spade king= 1
CP(E) =+
~P(E) 5

0.2, Consider two events A and B
not mutually exclusive, such that P(A)
= ]!4._ P(B) = 2/5, P(A 8)= 1/, then
P{AB) is

(@) 317 (h) 210
(e) L'10 () None of them
fTune 2010/

|

Solution : () Since events A & B are not
mutually exclusive. So, they are inde-
pendent events,

P(AB)= P(A nB)=P(A) P(B)
- P(AB)=P(A)-P(ANB)=
P(A) - P(A).P(R)

=P(A)[l - (B)]

_L[._E]_ls 3
47 5T Tiag

.3, If x be the sum of two numbers
obtained when two dice are thrown
simultaneously then P(x = 7)is

(a) 512 By 712
(c) 11/15 (d) 38
[Tune 2010)
Solution : (h) Sample Space n (5) =36
E = Event of getting X >=7
={(1.6):42,5%(3.4)(4:3%:(5.2): (6.1);

(2,6)3(3,5):(4,4)3(5,32,(6,2);......0.5
(6,6)}; ~. n(E)=21

#

 plack balls and second bag contains 4

(a) Mutually exclusive events

(b) Dependent events

() Independent events

() Composite events  [Dec. 2010]
golution : () P(A/B) = P(A)

Hence, A and B are independent events,
0.5 A hag contains 3 white and §

white and 2 black balls. If one ball is
(aken from each bag, the probability
that both the balls are white is

(b) 1/4
(d) None of these
[Dec. 2010f
Solution : {b) Let A = Event of getting |
white ball from 1st bag.
B=Event of getting 1 white ball from
2nd bag. 3
A & B are Independent Events,
P(A N B)=P(A)P(B)
T e B
=—l = —
L TER Lol .
Q.6. The odds in favour of A solving a
problem is 5:7 and Odds against B
solving the same problem is 9:6, What
is the probability that if both of them
try, the problem will be solved?

(a) 13
(e) 12

(a) 117/180 (by 181/200
(c) 147/180 {d) 119/180
[Dec. 2010]

=1=[1-PA)N1-PEB)]

(-9

7,9 1806 _ 11
=1-37"157 e 180

Q.7. Consider Urn 1:2 white balls, 3

black balls; Urn 11 : 4 white balls, 6
black balls. Oneballis randomly trans-
ferred from first to second Urn, then
one ball is drawn from 1T Urn. The
probability that drawn ball is white is

(a) 22/65 (B) 22/46
(¢) 2255 (d) 21/45

[Dec. 2010]
Solution : ()

Case 1 : 1 Black ball is transferred from
Urn 1 to Um 11 and then a white ball is
picked from Umn II

J 3.4 13
TR
Case 11 - 1 White ball is transferred from
Urn I to 11 and then a white ball is picked
from Urn 11

Prob. =

5 10

Prob. = T*11 =55

From Case | + Case 11

i 12 10_22
P(White ball) = 3+ 5= 55

No option. (;:; T:gi Ej; ;;z .:%mple Space:- The set of all possible distinct outcomes ofa randum axp-en'msn.t
Most approximate value of W 1 is called S.-\_MF'LE SPACE (or Event Space). It is.denoted by capital letter “S™.
S, = 1.22 can be taken 1.5, ] i Ex-1: A coin is tossed at random then § = {H, T} = n(8)=2
i % (i i b ctcrecs Given Either Head (H) or Tail (T) can occur on upper face of the coin.
b i R e mati e T e T Ex-2 : A die is thrown at random then S = {1,2, 3,4, 5, 6} = n($) =6
tributed dats, the following statistieal | Co-eff. of Q.D -+ A die has 6 faces with face number 1,2, 3,4, 5, 6. One of them can occur ata time.
parameters are known: Mean = 6; | _ _Q,;_:gl %100 Ex-3 : Two coins are tossed together then § = {HH, HT; TH; TT} i.e. [f both coins
Standard deviation = 2.6; Median=5 | 3+ Qi are tossed together then heads on both coins ot Tails on both coins or Head on one
and Quartile deviation = 1.5, then the 74.25 - 42.75 coin and Tail on another one coin can occur. Another way to find Sample Space.
::.emcientol‘quartlle deviationequals | - 74.25 +42.75 106 Total Sample Space “S” = cross - product of individual Sample - Space.
1 L 85= i H
(@) 30 ) 32 = 7 X100 = 26525 e uilll; , H}'E‘TT{: :1};
2 () 39 + {d) is correct. . n(S)=n(S).n(S)=2x 2=4
Tricks : For Coins ni§) = 2 M- ofcain el togethee
Ex-1 For 2 coins
n(S)=2"=4
Ex-3, For3 coins tossed together
n(S)=2'=§.
For Dice
231
——-‘-— N —
3.2 PROBABILITY PROBABILITY 233 W
Ex-: IT two di y . o g
et edley Ml il il ] ;. Required Probabiiy B(E) = | sopuion: ) PR = 2wy
(8 R b S e R ) %’Tg’ Prohability that problem will be Solved
A 4 AT L T Tricks t- See Nov. 2019 Qts. — 1 — Prob. that problem not solved
(4. 1), (4, 2).. (4, 6): o4 1fP(A/B)=P(A), then Aand Bare = 1 —P(A)P(B)

e — ]
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Q8.1 P (AvB)=P(A),Find P (4~ B).
(a) P(A).P(B)  (b) P(A)+P(B)

) 0 (d) P(B)
[June 2011]
Solation : (d) Given : P(AUB) = P(A)
we know that

P{AUB) = P(A)+ P(B)- P(ANB)
~ we get P(AnB) =P(B)

0Q.9. A bag contains 5 Red balls, 4 Blue
Balls and ‘m’ Green Balls. If the ran-
. dom probability of picking two green
balls is 1/7. What is the No. of green
Balls (m)

(a) 5

c) 6

&) 7

(d) None of above
[June 2011]

Solution : () Total balls = 5+4+m =

m+9

- Probability of picking two green
i
balls = 7
TRICKS : Go by choices
For (c) Total =6 +9 = 15

Q.11 A coin is tossed 5 times, what is t
oceur,

PROBABILITY

Pl

iRy
=105 = 7 (True)
Q.10. The probability of Girl getting
scholarship is 0.6 and the same prob-
ability for Boy is 0.8 Find the prob-

ability that at least one of the categy-
ries getting scholarship.

{a) D32 (b)) 0.44
(c) 0.92 (d) None of these
{June 2011]

Solution : (c) Given

Probability of Girl getting scholarship
P(A)=0.6

Probability of Boy getting scholarship
P(B) =08

Required of at least one category getting
scholarship:

=1 ~ P(None getting scholarship)
=1-P(A) P(B')=1-(1-0.6).(1-0.8)
=1-(0.4), (0.2)=1-0.08 = (.92

he probability that exactly 3 heads will

5 1 5
(a) T (&) En (<) 3 (d) )
Solution : (a) Total No. of Tails (n) =5
r=3
Probability of getting Head (p) = 1/2
Probability of getting Tail (q) = 1/2
By Binomial Distribution,
P(x=r)= nclptqn.—r
% _s _[J[lT\-'Ja -'__E_5
Br=3) °‘[2J L
[F
[
23.6 PROBABILITY
PiA)= prob (n 5 2
prob (not to solve the prob- L L
| lch_L=i (6+X) (B+X)
: 4+3 7 Tricks : GBC

The odds in favour of B solving the
same problem = 7 ; §

P(B) = Prob (to solve the problem) =

AT

7+5 12

P(B)= Prob (not te solve the prob-
3 5

em) =35 0

Probability (the problem is solved)

1~PAAB) =1-PAKPE) =1-2 3

712

Probability (problem is solved) =
= e
A

Q.16. A bag contains 6 red balls and
some blue balls. If the probability of
drawing a blue ball from the bag is
twice that of a red ball, find the num-
ber of blue balls in the bag

(@ 10 (b 12
() 14 (d) 16
[Dec. 2012}
Solution : (b) Let No. of Blue ball, = X
Total Ball in the Bag = (6 + X)
Prob of a Red ball P(R)

.k __6

e, b+x
and prob of a Blue Ball P(B)
i

e, brx

Given, P(B)=2 P(R)

Q.17. The odds that a book will be
received favourably by 3 independent
reviewers are Sto 2, 3 to 4, 4 10 3
respectively, then the probability that
out of 3 critics the majority will be
faverable is

200 209

(@) ey () Ty

4 209 209

© 2 @ 35
{June 2013}

Solution : (a) is correct

Let A; B and C are three independent
reviewers (Event)

Given: odds in favour of Events

o DA 5 PB) 3 PC)_4
pialy 27 pYhy 4'pc’y 3
sP@y=2pah=2
7 7
A
P(B) = 5:P(B') =~
4 5
M= = PO =2
P(C) 7 } 5

Prob.(Majority will be favourable) =
PLA)PB).P(CY ) + P(AYP(B)YPIC)
+P(A)P(B).PIC) + PIAVP(B).PIC)

5.3.l+54=12_'z4 LRE
B
45480424460 209

343 T 343

et

Y
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Q.12. Arun & Tarun appear for an
interview for two vacancies. The prob-
ability of Arun’s selection is 1/3 and
that of Tarun’s selection is 1/5. Find
the probability that only one of them
will be selected.

(a) 205 (B) 45
(c) 6/5 (d) 8/5
[Jene 2012]
Solution : (a)
Let A & T are events of selection of
Arun and Tarun respectively.
1
PiA)= -3
= 1.3
A Y-
ax . ok
P(T) = 5
= 1_4
- PM= l";— 5

- Probability that only one will be
selected

= P(A). P(T)+P(A).P(T)
e afiohes ey
. it L 15715 13 3
Q.13. A company employed 7 CA's, 6
MBA’'sund 3 Engineer’s. In how many
ways the company can form a commit-
tee if the committee has two members
of each type.

(@) 900 (b) 1,000
(c) 787 (d) 945
[June 2012]

Solution : (d) The number of ways to

=1sz°£'3x3l:'z
=21x15%3
=945
Q.14. Two dice are thrown together.
Find the probability of getting a mul-
tiple of 2 on one dice and multiple of 3
on the other.
(a) 213
By 1/6
() 173
(d) None of the above
[Dee. 2012]
Solution : (b)
Sample space n(S) = 36
Let *E’ = ‘Events of getting amultiple
of 2 on the Ist die and multiple of 3 on
the Tind die
= {(2,30(2,6):(4,3);(4,6):(6,3):(6.6)}
n(E)=6
o mE) 6.1
PE)= 75 36 6
Q.15. The odds against A solving a
certain problemare 4 to 3 and the odds
in favour of B solving the same prob-
lem are 7 to 5. What is the probability
that the problem will be solved if they
both try?

(a) 15/21 (b) 16121
() 17721 (d) 13721
[Dec. 2012]

Solution : (b) The odd algainst A solving
a certain problem =4 - 3
P(A) = Prob (to solve the problem) =

make a committee containing two mem-
bers of each type

3
443

w3
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Q.18. Find the probability of drawing
spade on each of 2 consecutive draws
from a well shuffled pack of cards
when the draws are without replace-
ment.

2 3

@ 5 b 53

4 4

L6 et (d) 5l
[June 2013]

Solution : (b) is correct

P(spades on consecutive draws of 2
cards)

(.19, A bag contains 2 red 3 green and
2 blue balls. If 2 balls are drawn at
random from the bag find the prob-
ability that none of them will be blue.

il
2
E

21

(a) (&)

ey =kfua

© )
[June 2013]
Solution : () is correct
Sample Space =n (S )= "¢, =21
A i
p(Mone are blue) = ?—”'— N
Q.20. If P(A) = 0.45, P(B) = 0.35, P(A
and B) = 0.25 then P(A/B)
(a) 1.4 (b) L8
(c) 0.714 (d) 0.556
[Dec. 2013]

Solution :.(c) is correct

_P(ANB) 025
HAIB == " 035
=0.714

Q.21. Two coins are tossed simulta-
neously then the probability of getting
exactly one head is

: 2

(a) j ) 3

1 1

© 3 @ 3
[Dec. 2013]

Solution : (d) is correct
P(Exactly | head) = P(H).P(T) +
P(T).P(H)
| O P P s |
= oy = =
2.3 224 2
Q.22. The probability that a cricket
team winning a match at Kanpuris 2/
5 and loosing a match at Delhi is 1/7.
‘What is the probability of the team
winning at least one match?

3 2

(@) 35 By 33

18 17

© 3 ) 35
[Dec. 2013}

Solution : (k) is cormect
P(At least 1 match win})
= 1- P (No match win)

f. 2)1 :
= 1-Ll"§];=1—l’ (Loosing at
Kanpur).P (Loosing at Delhi)

31 1 3

el a e
57 3 35
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).23. For any two events

ALA,let I’(A,}:%.P{A:) :.;._

1
P(A nA,)= i then A A, are
(@)} Mutually Exclusive but not
independent events

(#) Mutually Exclusive and indepen-
dent events

(¢} Independent but not Mutually

PROBABILITY

= {(1,60(2,5).(3.4).(4,3),(5.2),(6,1)}
n(A) =6
Let B=Eventof getting theirsum=11
= {(5.6):(6.5)}
n(B) =2
niA)+n(B)

nis)

[-A & B are mutually Exclusive
Events]

P(AUB) =

Exclusive ﬂ%= % !
9
(d) None [June 2014]
: either 7 = 5
Solution : (c) is correct FiPloitnte 7 00 L1) <icASE8)
i = 1=-p(AUB)
(A,ﬁA2)=I=0 =]_E='1
9 9

So, A, and A, are not Mutually Exclu-

S Bvenis: Q.25. An urn contains 2 red and 1
. 5 green balls, another urn contains 2 red
PiA N Ay) = P(A).P(A;) and 2 green balls. An urn was selected
L Ex 3 l(g‘,mr} at random and then a ball was drawn
38 4 from it. If it was found to be red then
w4 & Ayare clearly Independent | Me Prebability thatit has been drawn
Ebents from first wrn is
Q:24.If u pair of dice is thrown what | () 2 @ 3
is the probability of occurring neither 4 7
Tmor 117 2 7
i i r . ) 3 (d) 1z
6 ® 3 [June 2014
2 7 Solution : {g) is comrect
© 3 @ 3 ; & 2
Baye's Theorem Question
[June 2014] | |t A & B are selection of Ist & 2nd
Solation : {d) is correct umns respectively.
ns)= 62 =16

1
S PAY=P(B)= —
Let A Event of getting Their sum = 7 ) P 2

E = Event of getting red ball,

PROBABILITY

3=

2 2
P(E/A) = 3; P(EB)= 7=
PA)LPLETA)

P A= S P A)+ P(B)PET B)
12 1
eld o 30206 4
b 5 g (Y
S e e S

(.26, If 6 coins are tossed simulta-
neously then the probability of obtain-
ing exactly 2 heads is

23.9

Let E=Event that the sum of numbers
is divisible by 4. ]
= {(1,3(2.2),3,1),(2,6).(3.5).(4,4),

(5,3),(6,2),(6,6)}

n(E) =9
ME_9_1

geiheclia n§) 36 4

.28, There are 6 positive and 8 nega-
tive numbers. Four number are se-
lected at random without replacement
and multiplied. Find the probability

1 63

ol ot that the product is positive.
@ o ®) & 42: o
Q) = ()=
et (d) None @ Too1 1001
64 70 505
[Dec. 2014] | (©) 501 @ o1

Solation : (c) is correct [June 2015

1
n=6p =3 (prob. of getting head)

aslpelats
p(x=12)
1T IT 15
& 2 4 _ et T fesimih
="c,.p'q -IS(ZJI[Q, 7

Q.27. A die is thrown twice then the
probability that the sum of the num-

ber is divisible by 4 is
1 1
@ 3 ®) 3
i} 1
.52 @
[Dec. 2014]

Solution : (d) is correct
nfs) =6 =36

PROBABILITY

ey < PUEL 305
= PE)= s T 1001
Q.29. P(A")=3/8;P(A")= 2/ 3;P(A' p\i} =1/4 then A, andA,will be
(@) Mutually exclusive & independent
(b Exclusive but not independent

{c) Independent but not exclusive

(d) None

Solution : (¢) is correct

[une 24 L7

1
- PIA NA)= 3 (given) 0

o A & A, are not Mutually Exclusive Events

s el
P(A,NA ) =PA)PA,)="x==—
(A oidg) s BA DA = ox -

Clearly A and A, are lndepende‘r:l' Events
0Q.30. The sum of two numbers ob-
tained in a single throw of two dice is
*8". Then the probability of ‘s’ will be
maximum when ‘8’ =

5=1{1,2,3,4,5,6)

Let E = 3,6); E' = {1,234.56)-
(3.6}

={1,24,5} = n(E)=2;n(E") =4

a) 5 b 7

{(; f {d': . Odds in favour of Event

: : June 20135, TR 2' % -I'
fJune i =H{E')_4_2

Solution : (b) is correct :
).32. Three coins are rolled, what is

5=Sum of face values of two due. | the probability of getting exactly two

5={(1,6),(2,5),(3,4),(4,3(5.2).(6,1)} ~ | heads:
n(s) = 6 it is maximum if sum of their | (@) 1/8 () 378

face is 7. (c) T8 (d) 5/8
).31. When an.unhlased diceis r:olled, [Dec. 2015]
find the odds in favour of getting of Solution : (b) is correct,
multiple of 3.

(a) 1/6 ®) 114 i N g :

(©) 122 (@ 173 P = Prob, (head) in | trial =

[Dec. 2015] g

Solution : (¢} is correct (b g

=

=k
2

PROBARI

5. a0 e L
p(x=2)= Cp’4' :3'[5) TR

33, If a random sample of 500 | Q.36. l“’{-‘\}=3-

Qranges produces 25 rotlen oranges.
Then the estimate of the proportion of
rotten oranges in the sample is:

(ay 0,01 (k) 0.05

(c) 0.028 (d) 0.0593

[Dec. 2015
solution : (B) is correct.
P= 2 0.05
500

0.34. Two letter are drawn at random
from word “HOME” find the
probability that there is no vowel.
(h) 16
(d) None

[Dec. 2015]

{a) 3/6
(cy 173

Solution : (#) is correct.
n(§)y="C, =6.
E = Event of no vowel = {H; M}

Zn(B) =Cy=1.
; _HE) _1
SPE=TE

(.35. A hag contains 15 one rupee
coins, 25 two rupee coins and 10 five
rupee-coins. If a coin is selected at
random from the bag, then the
probability of not selecting a one rupee
coin is:

{a) 030 (b) 0.70
() 025 (d) 020
[Dec. 2015]

Solution : (b) is correct.

Solution : (d) is comect

Let 6 positive Nos. are 1,2,3,4, 5,6,

and 8 negative Nos. are —1-2.-3,
ey =B

. Sample space
A 14!
=n(s) = "Ce=G@naoh

_ 14134211101
432.1.100
= 1001

Let Event = E = such that product of

them is positive

~ ()= 8¢ +%C, Be,+%C, = (Al +

ve) (Two+ve & two-ve) +(All 4are -ve)

=15+15=28+70
=505

LITY

25+10 _

== 0.70
& 50

5
z P“”"'i‘m B

then PIA/B ) is

7 g
@ 5 ® 3

1 1
(¢) 1 {d) __?
[June 2016]

Solution : (&)

p(AnB): P(_l\ )-r PB ]—'P{AQB]

G B

"3 56

_20+18-25 13

T 0

Q.37. Twao dice are tossed what is the
probability that the total is divisible
by3ord

20 21
(a). 3% b 3
(c) 13':.. (d) None
{June 2016]

Solution : (a)
n(5)=36




—

23.12

A = Event of getting Nos. such that the
sum of their face Nos. is divisible by 3
= (sum 3 +sum 6+ sum 9+ sum 12)
={(1,2),(2, 1%;(1,5),(2,4).(3,3), (4, 2),
(5, 1), (3, 6), (4, 5, (5, 4), (6,3), (6, 6)}

n(A)=12

B =Event of getting Nos. such that the
sumn of their face Nos. is divisible by 4
= (sum 4+ sum 8+ sum 12)

={{1,3),(2,2);(3,1)(2,6),(3,5), (4,
4); (5, 3); (6,2); (6, 6}

nB)=9

ArB=Divisibleby LCMof 3&4=
12

=sum 12 = {(6, 6)}

mANB)=1

P(AUB)= ni{Ay+n(B)—n (AnEB)

n(s)

12+40-1 20

3
36 % 9
() is correct.
Q.38. If 2 dice are rolled simulta-
neously then the probability that their
sum is neither 3 nor 6 is

(a) 05 (k) 0.75
(c) 0.25 (d) 0.80

[June 2016)
Solution : (d)

A = event that sum is 3
={(, 2% 2. 1)}

n(A)=2

B = event that sum is 6
={(1,5),(2;4),(3.3).(4,2).(5. 1)}

r—

23.14

PROBABILITY

n(B)=35
AnB=¢
s on(AnB)=0

P (Aunj:ﬂ‘M:_ggf)M
_245-0 T

6 36

P(}\uB)‘:l—l’{huB)w]—%
29

=R ={.80

Q.39. In a game, cards are thoroughly
shuffled and distributed equally
among four players. What is the
probability that a specific player gets
all the four kings?

2, x48‘u 4, =48,
(a) 2 ()] 52,
13, %39, 4, %39,
(c) = (d) 52,
{Tune 2016]

Solution : (b)
Each candidate will get 13 cards.
. n(8)="Cy

let E = Eventof getting all 4 kings and
rest 9 cards by a player out of 48,

~rEE'C "G

by ME) GG
sy ¥c;
(b} is correct

(.40. A bag contains 4 red and 5 black
balls. Another bag contains 5 red, 3
black balls. If one ball is drawn at
random from each bag. Then the
probability that one red and one black
ball drawn is -

FROBABILITY

(€) Mutually exclusive but not independent

{d) Neither Independent nor exclusive
Solution : (b} is correct.

[Dec. 2016]

Since, P(AB) 2 0, So A & B are not mutually exclusive events.

Now, P(A N B) =P(A).P(B) = 2ol

3’8

Henee, Events A & B are Independent events.

So, (b) is correct.

Q.45. The probability of getting atleast
one 6 from 3 throws of a perfect die is

3 sY
(@) ¢ (b) [E:I
o]

[Tune 2017]
Solution : () is correct

P(xz1)=1-P(x<1)
=1-P(x=0)=1-C,.P’. ¢*

- 1-11(3) =1-(3)

Q.46. For any two events A and B
(a) P(A-B)=P(A}-P(B)
(b) P(A-B)=P(A) - PIANB)

1 =3 (Trials) (c) P(A-B)=P(B) - (A" B)
1 (d) P(B-A)= P(B) + PIANB)
P = Prob. of getting 6 in 1 trial = s {Tune 2017]
Solution : (#)

q=l-p=1- %—:

Q4711 l‘{a\)-—%, I’[B]:i.P{AnB):ll_z s p{%)=_
L
1 -

@ 3 O © 3 @ %

Seolution : (a) is correct

B\ P(ANB

il]};] : P[.‘\] )
ba 191
7 12 .28

[June 2017

T

PROBABILITY

12 25
)5 ) = r

37 13

© = ) 55
[June 20016]

Solution : Prob. (1 red and 1 black balls)
=P(R).P(B)+P(B).PR)
Where R, = event of getting red ball

from 1* bag.

J S
B, =" " Black ball from 1* bag.

B; = H " 2 L

" gw

e S iBa
0 261, O G
. = byt g =
i Prob. HCI RCI ‘JCI acl
4,3,5,5 12225 37
=gty Lo s
Q.41. In a discrete random variable
follows uniform distribution and
ussumsontythevalues.g,ll.is,ls.
20. Then P(X 15) is

23,13

Q.42. A bag contains 6 green and S red
balls. One ball is drawn at random.
The probability of getting a red ball
is?

5 6
(@) I (] 1
) % {d) None
[Dec. 2016f

Solution : (a) is correct.

ns) ="', =11

Let E = Event of getting a red ball.
n(E)=°C, =5

5
R{E}= ﬁ

Q.43. Iftwoevents A, BP(A)= 31 P(B)

i %nnd P(A U B) = %, then find

P(A N B)?

(a) &)

(@) 172 (b) 13
(c) 213 {d) 27

[June 2016]
Solution : (c)

E = Event of Nos. £15=[89,1L15}

nE) _4_2

15)=
P <15)=C0 =573

(C)]

Lk |-
o[ O =

(c}
[Dec. 2016]

Solution : (b) is correct.
P(ANB) = P(A)+ P(B)-P(A UB)
1

L | b

Ly B
3 any

-—4+
2

Q.44. If P{A}:%, P(B) __.%’ P(ANB)= % , then the events A & Bare__

(a) Independent and mutually exclusive
(h) Independent but not mutually exclusive

PROBABILITY

Q.48. For the events A & Bif P(A] =

()

L
3

23.15

P[B):% and P(AﬁB]:i then

(@) 172 () 1/6 () 213 (d) 34
[Dec. 2017]
Solution : {d)
1/
A/)-PANB) /g 3
?(/{3)" P(B) _I,J;’ ey
Q.49. If A & B are two mutually exclu- 1. 10 24 247 14
sive events such that 0§ Rt oo et L et e e
5 2 3313535 353535
P{AuB)=§.P(A)=3, finBBs | (80 28 11 0 a6 0
(a) 415 (b) 4/9 2o 3'3,512 3‘; 7
e [ERTIS Solution : (a)
[Dec. 2017]

Solution ; (a)

P(AUB)=P(A)+F(B)

[ A & B are two mutually exclusive
events]
i
—=—+P(B
A
or;P(B]:.z._E:m__g:i
= k- 15 15

.50, If a brother and a sister are
applied for 2 vacancies in the same
post. The probability that brother will
select is 1/7 and that of sister is 1/5,
then the probability that (i) Both will
select (ii) Only one will select, (iii)
None of them will select:

Let A and B are events of selection of
brother and sister respectively.

~ Both events are independent.
(i) P(Both selected)

= P(AAB)=P(A)«P(B)

(#) P(Only one will be selected]

={P(A)-P(AnB)}+{P(B)-P(AnB)}

T+5-2 10

35 35



23.16

(4if) P(None of them will be selected)

{44
S,4.%
5535

Q.51. If 4 letters are put randomly
among the 4 envelopes them the
probability that all are not put in
correct envelopes:

(a) 1/24 1
(e} 23/24 (d) 9724
[Fune 2018}
Solution ; (c)
nis)=41=24

Let E = Events of putting letter in
right envelop.

~mME)=11L11=1

_n(E)_1
RiE)- n(s) 24

p(E)=1- 17, =23,

Q.54. The theorem of Compound Probability states that for any two events A

and B
(@) P(AnB)=P(A)xP(B/A)
(#) P(AUB)=P(A)xP(B/A)
() P(AnB)=P(A)xP(B)

PROBABILITY

0.52. Twa broad divisions of
ability are: iy
{a) Subjective probability and
objective probability
(b) Deductive probability and
mathematical probability
(c) Statistical probability and math.
ematical probability
() None of these
[May 2018
Selution : (a)
Two broad divisions of Probability
are I
(i) Subjective Probability K
(ii) Objective Probability
Q.53. The term “chance” and prob-

ability are synonyms: i
(@) True (b) False I
(¢} Both (d) None "

May 2018} i
Solution : (a)

(0.55. Varianee of random variable x
is given by

(a) E(X_ﬂ):
® E[X-EX)]

© E(X*-#)
(d) (a)or (&)
[May 2018)
Solution : i
() Variance ofa random variable x is
given by
V(x)=E(X-p)
or
V(x)=E[X-E(X)]
Note; ' i = E(X)
().56, What is the probability of hav-

ing atleast one “six’ appearin3 lhma
of a perfect die?

(a) 5/6 ® (5/6)
© 1-(1/6) (@ 1-(5/6)
[May 2018/

Solation :
() For a die Probability of getting Six

PROBABILITY

ey

2317

P(A]=%=p

1.-
P[I):l—g-

Heren=3

P{getting at least ‘1’ Six)=P(X 21}
= I—P(X:l)

= l-P{X =0)

E'CI
6

Q.57. Sum of all probabilities of mutu-
ally exclusive and exhaustive events is
equal to

@ 0 ®) 172
{c) 1/4 1

[Nov. 2018]
Solation : (d)

If events are mutually exclusive and
exhaustive events then

Sum of all probabilities = 1.

.59, Two different dice are thrown
simultaneously, then the probability,
that the sum of two numbers appear-
ing on the top of dice is 9 is

{a}

(b)

Ol=1 Oloe o=

(e}

(d) None of the above

[Nov. 2018f
Solution : (a)
n(8)=6"=36
E = {(3, 6), (4, 5), (5. 4), (6, 3}}
n{E) =4

& PE T
() n(S) 36 9
Q.60.1f (A B) =08and P(ANB)

=10.3 then P(A)+ P(B) is equal to:

=n(E}_il i

(a) 0.3 (b) 0.5
(c) 0.9 {dy 0.7

[Nov, 2018]
Solution : (¢}

P(ArnB)=P(A)+P(B)-P(AnB)
or; 08=P(A)+(B)-03
P(A)+P(B)=08+03=1.1

or;

p{x)d-P@)ﬂ;v(A}n—P(u)
=2-[P(A)+P(B)]

=2-11=09
Q.61. The probability that a leap year
has 53 Wednesday is

2 3 |
@ 3 ® 3 l'.
1 o i
© 5 (d) 3
[Nov. 20187
Selution ; (a) 3

1 Leap year = 366 days = 52 weeks &
2 days

2~ 8 = {{Sun ; Mon) ; (Mon ; Tues) ;
(Tues ; Wed) ; (Wed ; Thurs) ;
(Thurs ; Fri) ; (Fri ; Sat) ; (Sat ; Sun)
~ns)=7

E = Event of getting wednesday

= {Tues ; Wed) ; (Wed ; Thurs)}
n(E)=2

n(E) 2
n(s) 7
Q.62. A coin is tossed six times, then

the probability of obtaining heads and
tails alternatively is

P(E) =

1 1
(a) 2 (b) Ev)

P(Head & Tail alternatively)

= P(H) . B(T) . P(H) . P(T) . P(H) .
P(T).

+P(T).P(H).P(T}. P(H) .P(T}. P(H)

]

"32

(Q.63. Ram is known to hit a target in
2 out of 3 shots where as Shyam is
known to hit the same target in 5 out of
11 shots. What is the probability that
the target would be hit if they both

try?

9
1L
10
33

=

® 1

(e

11
[Nev. 2018}

(c) (d)

Solution : (a)
2

P(Ram) =P(R) = -
PRY) = 1-3

3

5
and P{Shyam)=P(8)= ]—]'

=:>P('

S et

11 11
.. P (Target hit) = 1 —~ P (Target not hit)
16
=1-P(R')-P(8')=1-=
1-P(R)P(s)=1-1. &

1 1 1 :
Q.58.1f P(A)==,P(B)==,and P(ANB) = then P(A UB) is equal to
(@ P(AUB)=P(A)+P(B)-P(ANB) (€A (F) May 2018] (Mg Bl et FAGDI 2
" 10 1
Solution : e ® .1.75 © 5 @ ¢
(@) The theorem of Compound Probability states that for two events A and B 1% [Nov. 2018]
P(ANB)=P(A)xP(B/A) :
[P T . B e e
|
23.18 PROBABILITY L PROBABILITY 23.19
Solution : (5) 1 td ! sjaali
(€) == e T
P(AnB)=P(A)+P(B)-P(AnB) 64 lbeav P Q.64. The probability that a student is
= ; g ;_ l & 6*}‘;' LS :—2 Solution : (5) not a swimmer is % then the prob-

ability that out of five studenis four
are swimmer is ’

4y 1Y'(4
as)(s) oG]
+
() ’c{%] [%) (d) None
[Nov. 2018]

Solution : (c)
Given that
let g = Prob. that a student is not a

swimmer =7
5

. P="Prob. (Swimmer) =1-g=

1

| 4

¥
5
n=35

LpX=4="C,-p* q'

S e

-e-(5] (3]
Q.65 If Y > x then mathematical
expectation is

(@) E(X)=E(Y)

(b) E(X) g E(Y)

(c) E(X)=E(Y)

(d) E(X).E(Y)=1

[Tune 2019]

i
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Solution :
(B)Ify > x

then E(y) = E (x)

E{x) < E(y)
Q.66. Two event A

they do not occurs simultaneously then

they are called

(@) Mutually exhaustive

(#) Mutually excl

(e} Mutually independent

(d) Equally likely

Solution : (b)
[ Q.67. According t
|
|

; p{RK;,.\Jz P(E, M

L) \P(E,)P(A/E,)

PROBABILITY

(@) BL B i e mutually
exclusive

() P(E/A ), P(E/A), coocorovrn are
equal to 1

(¢) P(A, 7 E), P(AL/ED, oo e
equal to |

(d) A& E,’ are disjoint sets,

[June 2019

and B are such that
events

Solution :
(b) According to Baye's Theorem

usive

p(E, /A)= P EP(A/ED)

SP(E,)P(A/E)

Where, E, E, E, ...... are Mutually
Exclusive,

[June 2019]

o Baye's theorem.

Q.68. If a coin is tossed § times then the probability of getting Tail and Head
Occurs alternatively is

| 1
| (a) 3

il
© 3

Solution : (5)
P(getting tail and

(k)

()
[Jume 2019]

Head occurs Alternatives)

= P(HTHTH) or P(THTHT)

1 | I s LT |
= ] =X —K—x—x—
2 2} (z 2202 z]

2 1
32 18
23.22 PROBABILITY
Tricks:

Remember this diagram.

Moot
ordered
pais

Q.73. When 2 fair

(a) 436

Solution :

n(J]:t’:: =36
Lat E=Sam 7 or 1
lE)=6+2=8

) _8 2
P(")=1::(s)_35_9

dice are thrown what is the probability of getting the sum

| which is a multiple of 37

(c) 2/36 (d) 12/36

[Dec. 20207

(b) 8736

n{g) = sample space = 6% = 36
E = The sum which is multiple of 3

m{E) = sum (3) + sum (6) + sum (9) + sum (12} -

=2+5+4+1=12
B
35.“
\}c“
Ny
&F
1=
R(E)
P(E) n(S)

PROBABILITY

0.69. When 2 -dice are thrown Simul-
taneously then the probability of get-
ting at least one 5 is

11 5
(a) % b) %
1
@ 15 ) =
[Tune 2019]
Solution :

{a) If two dice are thrown then sample
space n(S) =36

Events *A’ = getting at least one *5"
‘A= {(51);(52):(5.3): (5.4): (5,
5):(5.6)

(1,5)51(2,5) ; (3,5) 5 (4: 5) 5 (6, 5)}
n(A)=11

n(A)
n(S)
Q.70. If two letters are taken at ran-
dom from the word HOME, what is

the Probability that none of the letters
would be vowels:

8 14
C 36

plA)=

{a) /6 (b) 12
() 113 (d) 1/4
[Dec. 2019]

Solution : (g)
n(8)=4C,=6
Let E = Event of getting 2 consonants i e.
not vowel.
o n(E)=3C; =1
n(E) 1

s P(E)= ==

(E) n(§) 6
Q.71. A bag contains 15 one rupee
coins, 25 two rupee coins and 10 five
rupee coins, If a coin is selected at
random from the bag, then the prob-
ability of notselecting a one rupee coin
is

(a) 030 (b) 0.70
(c) 025 (d) 020
[Dec. 2019]

Solution : (b)

Total coins =15 + 25+ 10 = 50

n(8) = C, = 50,

Let E = Event of selecting no one rupee
coin. :

& M) =B*UC =3C, =35

Q.72. The chance of getting 7 or 11 in a throw of 2 dice is

(a) 779 (b) 59
(c) ?f? {d) None of these
Solution : ()

[Dec. 2019/

— -

FROBABILITY

12
=3
(el is correct.
Q.74. When two coins are tossed
simultaneously the probability of
getting atleast one tail?

(@) 1 (b) 0.75
(c) 0.5 (d) 025
[Dec. 2020/

Solution :

Sample Space = § = {HH; HT, TH; TT}
nsi=4 '
E = Event of at least ] tail
= {HT, TH,TT}
n(E)=3

L P(E)= % = % =075

(b) is correct

Q.75. When 3 dice are rolled simulta-
neously the probability of a number
on the third die is greater than the sum
of the numbers on two dice is

(a) 121216 {b) 36216
(c) 48216 {d) 60/216

[Dec. 2020
Solution :

Sample Space = n(S) = 6'= 216

E = Event that Number on third die is
greater that sum of the number on two
dice.

S n(E)=3[n(l>sum)+n (2> sum)+n
(3> sum) + 1 (4 > sum) + # (5> sum) +
n (6 > sum})]

2313
=30+0+1+(1+2)+(1 +2+3)+(1
F2+34+4)]=3 =[1+3+6+10]
=20%3=60

. pEy= MEB) _ 60
_.P(E)---ﬁ- 6
(d) is correct

Q.76. IT A speaks 75% of truth and B
speaks 80% of truth. In what percent-
age both of them likely contradict with
each other in narrating the same ques-
tions?

(a) 0.60 (b 0.45
(c) 0.65 - (d) 0.35

[Dec. 2020f
Solution :

Let A = Event of Speaking truth by A
B = Event of Speaking truth by B

2 P(A)=75%=0.75; P(A') = | — P(A)
=1-0.75=0.25

P(B) = 80% = 0.80;

P(B") =1 P(B)=1-0.80 =020
P(Contradict)=P(A) P(B'} + P(A") P(B)
=75 = 0.20 + 0.25 = 0.80
=35 = 35%

(d) is correct

Q.77. Anevent that can be sub-divided
into further events is called as.

{a) A composite event
(b) A complex event
(¢) A mixed event
(d) A simple event
[Jan. 2021)
Solution : (a) is correct




3.4

An event that can be sub-divided into
further events is called composite or com-
pound Events.
Example : In the experiment of throw-
ing a die: The event of getting an even
number is a composite number. This
event can be further sub-divided or bro-
ken down into 3 simpler event

1. The event of getting 2.

2. The event of getting 4 and

PROBABILITY

(@) 0.20 (b 025
(c) 0.60 (d 0.70
[Jan. 2021]

Solution : () is correct
Total balls = 15 + 25 + 10 =50
Sample space of getting | ball
=n{8) = 50¢, = 50

Let A = Event of getting not a white ball
means _event of getting a ball out of 10

PROBABILITY

(.81. Two dice are thrown simulta-
neously. The probability ofa total score
of 5 from the outcomes of dice is.

1 1
(a) i (B) n
2
() 3

[Fuly 2021]

1
{c) 5

Selution : (c) is correct.

2325
1
or g==
e |
p=3q=3 4° 3
D(x = 4] = ‘C‘-Pf.q°

-1 -4
N4) 256
Q.83. If there are 16 phones, 10 of

them are Android and 6 of them are of
Apple, then the probability of 4 ran-

Solution : (&) is correct.
Let A = Event of studying Mathematics
B = Event of Studying Science.

Given
p(A n B) = 60% = 0.60
and p(B) = 90% = 0.90
o(4%) - P(ANB) _ 0.60
B/ " To(B) 0.90
§._2
T

Q.86. A bag contains 7 Blue and 5 Green
bails One ball is drawn at random. The

probability of getting a Blue ball is
(a) S/12 (b) 12/35
(e} 712 @ 0
[July 2021]

Solution : (¢) is comect.

! 3
in Kolkata = 3

: YRy
PA)=1-pA)=1-F =%
Let p(B) = proof. of winning match in
Bengaluru.

8
7
5 6

p(B}—-l—p{B)=1—F—?
plAt least one match winning)

= | - p(Loosing both match)

= 1-p(A). p(B")
31 _3-3 3
i
0Q.88. For any two dependent events A
and B, P(A) = 5/9 and P(B) = 6/11 and
P(ArB) = 10/33. What are the values
of P{A/B) and P(B/A)?

Q.89. Which of the following pair of
events E and F are mutually exclusive?
{a) E = {Ram’s age is 13} and F =
{Ram is studying in a college}
() E ={Sita studies in a school} and
F = {Sita is a play back singer}
(£} E = {Raju is an elder brother in a
family} and F = {Raju’s father has
more than one son}
(d) E = {Banu studied B.A. English
literature} and F = {Banu can read
English novels}

)
>

[Dec. 2021
Solution : (a)

Note : 13 years old student cannot get
admission in college.

|
| 3. The event of getting 6. blue and 25 red balls Sample space = W8 = 2= 36 domly selected phones to include 2
72 el Android and 2 Apple phone is
Q.78. Three identical and balanced n(A) =35¢ =35 LetA=Eventofgettingnumbersonboth | (1 .47 e
dice are rolled. The probability that n(A) dice such that their sum is equal to 5, : :
the same number will appear on each PA) = 2 saeneney | © il Al
of them ls. 15 P : et [Muly 2021}
; @ 4 ® 1 Lkt Bl = Solution : () is correct. ;
| gk = AN L
'.| : o : Q.80. Two dice are thrown simulta- o PlA) = %=E= 3 n(s) = Sample Space
I I {c) L (d) 2 neously. The probability of a total score ; S e 16 L
| 36 i S of 5 from the outcomes of dice is. -).82. A biased coin is such that the L
) [Jan. ! o ut ® e probability of getting a head is thrice | LetE = Evmmfgettmgz ﬁndrmd and 2
Solution : (c) is correct 18 12 the probability of getting a tail. If the | Apple phones
| Sample space = n(s) = 6' = 216. =l 2 coin is tossed 4 times, what is the prob- E)= 0. x 6C. = 45 x |5 =
© 3 @ 3 ability of getting a head all the times? e i U
Let A = Event of petting same number (E)
' on all 3 dice [Jan. 2021] (a) 25 (5) 81/128 . p(B) = n(E) "(S] 625 037
| 7 : n 1820 i
S (L 1) (2,2,2); 6,3, 3% .06, | Sotution : (¢) is correct. (¢) 811256 (d) 81/64
6, 6)} Sample space = n(S) = 6% = 36 [uly 2021) 3:: If there are 48 marbles marked
& : s oo = numbers 1 to 48, then the prob-
n(A)=6. Lglh—ivc:;oig?mngn:.lmbﬁc;t;om Solution : (c) is corret.,t. Givenn=4 ability of selectinga marble having the
PUA o) 6 1 dies ARSI e : Let probability of getting head = p number divisible by 4 is
= "n® ~1216 " 36 = (19,2, .G, 2.4, 1) and probability of getting tail = q. @ 12 ® 23
e rretieariee] Rl @u  ww
I an ue Dalls, a bal (AJ 4 1 =
is selected at random, the probability | . P(A) = r;(_'S} = pta=1. " [uly 2021}
of selecting not a white ball. or Ig+q=1 Solution : (d) is correct
ots 49=1
-‘- e e e e i
2326 PROBABILITY PROBABILITY 23.27
n(s) = Sample Space = *C = 48 Let Sample Space =n($) = *C = |2 (a) 59, 6/11 (b) 5/6, 6/11 Q.90. Four unbiased coins are tossed
Let E = Event of getting a number divis- | Let E = Event of getting a blue ball () 19,29 () 2/9,4/9 simultaneously. The expected number
Tble by 4 WE)="C,=7 1Dec. 20217 | "e;“" i
= {4,812, ... 48} nE) ? Solution : () (a) 2
n(E) = 12 pE) = T T 10 (e) 3 (d) 4
B 121 R i - PlAnB) N [Dec. 2021
“h® "4 Q.87. The probability that a foothal] & BB), o e Solution ; (b)
Q.85. Ifin a class, 60% of the student | team loosing a match at Kolkata is 3/5 A Given
study Mathematics and Science and | and winning a match at Bengaluru s Ay g n=4; P = Probability of getting head
90%, of the student study Science, then 6/7, the probability of the team win- = J_;_;_, 7 g o= :;_ i
| the probability of a student studying | ning at least one match is | 3 3 .
| Mathenutic: gi;:l- n.a:ls heishe Is al- | (@) 3/35 (®) 18535 j A ]g et
! I ready studying Science (c) 32/35 (d) 17735 PEAY= —prfy =57 =Mean of getting head
| (a) 174 by 23 [uly 2021) 1
|‘: fey 1 (d) 112 Solution : (c) is comect. 42_& _; 6 =np=4x ‘2- ="
| l Ll dt ] Let p(A') = probability of loosing match e ?3.';." i T

00,91, Assume that the probability for
rain on a day is 0.4. An umbrella sales-
man ¢an earn Rs. 400 per day in case of
rain on that day and will lose Rs. 100
per day if there is no rain. The ex-
pected earnings {ln Rs.) per day of the
salesman is

(a) 400 (b) 200
(c) 100 (d) 0
[Dec. 20211
Solution : (c)
Rain(x) | P Px
400 0.4 160
=100 0.6 - 60
EPe=100

. Expected eammg ZPx=100
Q.'}I. The probability distribution of a

random variable x is given below:



23.28 PROBABILITY PROBABILITY 23.29
x: 1 2 4 5 6 =3x55xn=but- Solution : {a)
: ' : ton 1
P: 015 025 02 03 0l peobability of selecti o
(M-) bution. Probability of selection of each box 3
What is the standard deviation of x? Finally press MRC button 2 times Prob. of getting red ball
{a) 1.49 (b) 1.56 Then Press + button L PiRox n_P(RedB xl)*’P(B{Jx _]|}_P(RB% H}
(€) 1.69 {d) 1.72 we get SD = o = 1.687 b
= | 69 ] 2 R
[Dec. 2021] 1.6 4+ P(Box ~1II), p( e%mm}
Solution : (¢) .93, In a group of 20 males and 15 LT
3. fernales 12 males and 8 females are B LN L LW e
{| bl service holders. What is the probabil- 3167314 39
11 Calcu/ator Tricks ity that a person selected at random Wl s
1 *yPxl= 12 % (.15 = button (Press) from the group is a service holder = E [E+ |_4+;]
Ll 4%0.25 = button (Press) given that the selected person isa male? #
| | | b 0.60 =0.41302910052
11 16 = 0.2 = button (Press) (a) 040 (B 0. . m¥iss
|| ! 25 = .3 = button (Press) (c) 0.45 (d) 0.55 2 e
- 124
I| 36 < 0.1 =button (Press) then [Dec. 2021] GBC A =——— —0.41302910052
| GT button Solution : ¢b) i
‘ . = 15.45 (M+) button Males  Females - () s correct.
| *For TPx = | x0.15 = button (Press) Total 20 15 Q.95. For a probability distribution
I 2 % 0.25 = button (Press) | Service holder 12 8 ¥ 7 " | Solution : -+ P(B/A).= _M =05
| 4 probability is given by, P(X) = 1 P(A)
| 4 »0.2 = button (Press) Non-Service holder 8 7 k orP(AnB)=0.5PA)
g : X =12,.........9. The value of k is:
| ‘ 5% 0.3 = button (Press) Probability of male service holder (@) 55 ) 9 =05x03=0.15
a o
6 x 0.1 =button (Press) n ¥ ~PIAUBY=P(A) + =
' GT button =35 =060 © 45 (d) 81 bl e o
[Dec. 2021} i
| 94. Th ib ith the followi ition: Solution : (#) i s
.94, There are o:.:es with the following composition: E Q.97. What is the chance that a leap
Box I : T Red + 5 White + 4 Blue balls Px) = X mE) year selected at random will contain
Box II : § Red + 6 White + 3 Blue balls K nis) 53 Fridays?
Box I11 : 4 Red + 3 White + 2 Blue balls Hers n(8) = K="C, =9 (a) 37 ®) 17
One of the boxes is selected at random and a ball is drawn from it. ?n?:] ”g;"‘i’;;"ﬁ’ i (Bl; =08andP | (o) 217 () 47
=0, m 3
What is the probability the drawn ball is red? (@ 07 f(b].; ;j [Tune 2022]
a i A :
(a) 1249/3024 (B 124773004 (©) 0.60 o Solution : {c) is comect
(e 1147/3024 () 112 : 00 it No. of days in a leap year = 366
[Dec. 2021] Hmae F | & 3 oesls & 3 days
—‘— ]
1330 EROnARELTY PROBABILITY 23.31
S ; : R L
r-:zandz 55_5:;::;:;1;?:;:“ butinrest | Solution : nfs) = "¢, =30 _6 ~§=>P(BJ o Q.102, Amachine is made of two parts
e 2 " Let A = Event of getting No. multiple 47 “3+2 8 A and B The manufacturing process
So sample Space for those 2 days of 3 . s of each part is such that probability of
= {{Sun, Mon); (Mon; Tues); =1{3,6,9,12, 15, 18,21, 24,27, 30} P(B') = m—g defective in part Ais 0,08 and that B is

_%——

({Tues; wed); (Wed; Thurs); (Thurs; Fri);
(Fri; Sat); (Sat; Sun)}
sn(sy=7
E = Event of getting Friday

= {(Thurs; Fri); (Fri; Sat.)}
sn(E)=2
o p(E)y= ME) 2
.. P(E) nE) 7
Q.98. Two balanced dice are rolled.
The probability of getting 1 in at lest
one dice is x/36 where x is

(a) 12 (b 1

G @2

[June 2022]
Solution : (c) is correct
Sample Space = n(s) = 6* =36
Event E = {(1,1), (1,2), (1.3),....; (1,6);
(6.1), (3,1}, (4,1), (3,1), (2, 1)}
~n{E)=11
n(E X
E1E) = %)} 36 36
~ox=11
(.99, Thirty balls are serially num-
bered and placed in a bag, Find chance

that the first ball drawn is a multiple
of Jor 5.

(a) 815
() 12

B 215
(ah 7/15
[June 2022}

n(A)=10

B = Event of getting No. multiple of 5
= {5, 10, 15, 20, 25, 30}

n(B) =6

A ~B =Multiple of 3 & 5 both
=LCMofi&5=15

A~B ={15;30}

n(AnB)=2
P(AUB)=
n(AwB) - n(A) + n(B)-n{AnB)

nis)

_10+6-2_14_7

30 30 15
(d) is correct.

0.100. The odds in favour of an event
Ais 2 : 3 and odds against an event B
is 6 : 4 the probability that only one of
A and B occurs is y/25 where y is

(a) 12 (b) 15
(c) 18 d 9

[June 2022f
Solution : Given:

Events should be independent
So, P (Only one of A & B occurs)
=P(A). P(B') + P(A"). P(B)

{a) is correct

.101. The odds in favour of event A,
inatrial, is 3:1. In a three independent
trials, the probability of no occurrence
of the event A is

(a) 1/64 (b) 132
() 127 (d) 1/8
[Tune 2022]

Solution : Given:
n = No. of trials = 3
Odds in Favour of event A

PA) 23
PAY 1
=Pl AV s
B(A) 3+l 4
HereP—P(A)=%

1-P(A)=1-3=1
& P(x=0)=3c,.p'q
~rn (L) =L

]'"(4] 64

<. (a) is correct

Then q = P(A") =

0.05. What is the probability that the
assembled part will not have any
defect?

(a) 0.934 (b) 0.864
(e) 0.85 (d) 0.874
[Dec. 2022]

Solution : Given:
P(A") =0.08 = P(A) = | - P(A")
=]1-0.08=0.92
and P(B") = 0.05 = P(B) = | - P(B")
=] =0.05=1095
P{No defective) = P(A).P(B)
=092 x 0.95=0.874
. (d) is correct
Q.103. 1f PA) =, P®) = and
P[AUB)~»—~ then P| fBJ is

(a) L ®)

S O

é
@ 1 ()
[Dec. 2022}
Solution : P(A ~ B) = P(A) + P(B) -

. (e) is correct



2332

PROBABILITY

Q.104.The Probability thata leap year
has 53 Mﬂnda_v Is:

1
R ® 3

()

~alra

@ 3

[Dec. 2022

Salativil 1 4. Leap year = 366 days

(s =52 weeks & 2 days
eans 52 Mondays (s :

rest 2 days ¥s (Sure) but doubts on

So Sample Space - 5=

Pace = § = {(Sun, Mon);
(Mon,Tuc_S).' (Tues, Wed); (Wed, Thursi;
(Thurs, Fri); (Fri, Sat); (Sat, Sun)}

n{s)=17 I
Let E= Event of getting Monday

= {(Sun, Mon); (Mon, Tues)}
n(E) =2

P(E) = _"LE:) e
B =7
o (e} is comreey

Q.105. Suppose A and B are two
independent €vents with probabilities
PIA)#0and P(B) 40, 1et A and B° be
their complemen g, Which one of the
following statemenys js pALsE?

@ PANB) = Py
(b) PA/B)= piyy
(€) HAUB)~ Pray . p
@) HA'NBY= pgyp gy
IDec. 2022

Solutien ; .. A and B are two Indepen-
dent variables,

= PA N B)=P(A)P(B)# 0
Because P{A); P(B) 20
So P(A W B)=P(A)+P(B) - P(A ~ B)
=P(A) + P(B)
. (€) is correct
Q.106. The Theorem of compound

Probability states that for any two
events A and B

(a) P(ArB)=P(A)x P(B/ A)

(8) PAUB)=PA) < P(B/ A)

(£) P(AnB)=P(A)x P(B)

{d) P(AwB) = P(A)+ P(B)- P(Ar B)
[Dec. 2022

Solution : (a) P(A - B) = P(A).P(B/A)

Q.107. If a number is sclected at

random from the first 50 natural

numbers, what will be the probability

that the selected is a multiple of 3 and
47

{a) 5/50 (B 2125
() 3/50 (d) 4125
[Dec. 2022/

Solution : Sample space = n(S)=%C =
50 i

Let E = Event of getting a No. divisible
by 3 &4

ie. LCMof3 & 4 =12
E={12,24, 36, 48}

nE)=1C =4

PROBABILITY 23.33
E) 4 2 : 10
. KE)= ;{(—S}=E=§§ & pEA) =1 100 ot R
=B is correct DE/B)=1 - % —08
Q.108. If three coins are tossed 3
simultaneously, what is the probability | p(E/C) =1 - % =095,

of getting two heads together.

(a) 114 (®) 18
(c) 5/8 (d) 38
[Dec. 2022]

Solution : Sample space = n(S) = P=8
3 coins means 3 heads are considered.
Let E = Event of getting 2 heads
SonE)=C,=3

mE
- =223
(d) is correct
.109. Company ‘A’ produces 10%
defective products, company ‘B’ pro-
duces 20% defective products and
company ‘C* produces 5% defective
products. If choosing a company is an
equally likely event, what is probabil-
ity that product chosen is free from
defect?

(a) 0.88 (b) 0.80
(€) 0.79 (@ 0.78
[June 2023}
Solution : Selection of Company A = ;ti
e A el
B 3
$ A

Let E = Event of Selecting Non-defec-
tive Product

.+ Probability of getting Non-défective
Product =

plA) = p(E/A) + p(B) < p(E/B) + p(C) %
P(E/C)

i 1 1
=5 = 0.9+ 3 x 0.8+ 3 x (0,95)

1
= 5(0.9 + 0.8+ 0.95) = 0.88333...

=(.88

. (@) is correct.

.110. For any two events ‘A’ and ‘B’
it is known that P(A) = 2/3, P(B) = 3/8
and P(A m B) = 1/4, then the events A
and B are:

{a) Mutually exclusive and Indepen-

dent
(&) Mutually not exclusive and Inde-
pendent
(¢) Mutually exclusive but not inde-
pendent
(d) Neither independent nor mutually
exclusive
[June 2023
Solution : P(A N B) = P(A) x P(B)
~1_2.3
e
1.1
= 3= F (True)
=~ (b) is correct.

g—

233

(.111. The probability that a four
digit number comprising the digits 2,
5,6 and 7, without repetition of digits,

would be divisible by 4 is:

(a) 112 (b) 3/4

(© 1/4 @ 153
[Fune 2023

Solation : Total No. of Numbers n(s) =
4 =24
Note: If last two digits of a Number is
divisible by 4 then that whole Mo. is
divisible by 4.
MNumber ending with 52; 56; 72; 76; are
divisible by 4.
Son(E} = Event
. [%gszmg{seh 2¢72) , 276)
~Fix Fix Fix Fix
=2x [ +2x1+2x]+2x]
=8

nE) 8 _1
~PE)= 5§ "4 73
. (d) is correct.
Q.112. Four persons are chosen at ran-
dom from a group of 3 men, 2 wornen

and 4 children. The probability that
exactly 2 of them are children, is:

|

10
(@ 57 (b) ¥

|-

© 3 @
{Tune 2023]

w

PROBABILITY

Solution : Total persons =3 + 2.—4 =9
Sample Space = n(S)="C, = 126

Let E = Event of getting exactly 2 chil-
dren.

n(E) =*C, x °C, = 6 x 10 = 60

_aE)_ 60 _10
,'nP(E]" n{S)_I ]
(a) is correct.

QUA.IFPA) = 1, PBY= ],
F[A/B)-%.thepmhahility P(B{) is:

1a) (&)

(e) (d)

0oL oe|=
S S

[June 2023
Solution : p(A M/ B) = p(B) x p(A/B)

bl
X524

=

I

_PANB)_ 24

o PO & B = g
3

Al
4 8
.. (a) is correct.

i
M=
1

(%]
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PROBABILITY (THEORETICAL)

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. The Variance of standard normal
distribution is

(a) 1 (b w
@ 0
[June 20101

© o

Solution : ()

Q.2. In Binomial distribution, n = 9
and P = 1/3 what is the value of vari-
ance:
(@) 8 (b) 4
() 2 (d) 16
[June 2010]
Solution : (c)q=1-p=1-1/3=2/3
12
So, Variance =npq=9.3-3 =2
Q.3. If standard deviation of a poisson
distribation is 2, then its
{a) Mode is 2
(b) Mode is 4
(¢) Modes are 3 and 4
() Modes are 4 and 5

Solution : (¢) » S.D=2 = Variance =
dz - 4

-+ In poisson distribution, Mean =
variance =4 (Integer)

So; it is bi-modal

- Modes are m and (m-1)

i.e,Mo=4and3,
(Q.4. The area under lhe_Norma] curve
is

{a) L (&) 0
) 05 {d) -1

[Dec. 2010]
Solution : (a)

Q.5. For a normal distribution
N(u,c),P(u-3o<x<p+3g) Is
equal to

{a) 09973 (h) 0.9546
(c) 0.9899 (d) 0.9788

fDec. 2010]
Solution : (a)

- Area in Pu-36<x<p+36) =

[Dec. 2010]

0.9973
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Q6. If for a Binomial distribution B
(n,p) the mean = 6 and Variance = 2
then ‘p’ is

(a) 213 (&) 113
(c).3/5 ) 14
Dec. 2010}

Solution : (a) Mean = 6 = np
& Variance =2 =npg =» 6q=2
== 113
S
=3 = P=7
Q.7.1f the inflexion points of a Normal
Distribution are 6 and 14. Find its
Standard Deviation?
{a) 4 (b) 6
(c) 10 (e 12
[Tune 2011}

e S
So,p=1-¢g=1- 3

Solution : (a)
Upper point of inflexion
=p+o=14 ... (1)
& Lower point of inflexion
= g-0=906 _..(i)
Eqn . (i) - (ii), we get
20=14-6=8; So, o =4
Hence, S.D (o)=4
Q.8. In a Binomial Distribution, if

mean is k-limes the variance, then the
value of ‘k* will be

(a) p b) q
1
© 1-p W =
[June 2011}
Solution : (d)

We know that in Binomial Distribu-
tion:

PROBABILITY (THEORETICAL) DISTRIBUTION

Mean = np & Variance = npg
From question
Mean = k(Variance) = np =
Kinpg) = kq=1
~K=lg . K:L
I-p
Q.9. The mean of Binomial distriby.
tion is 20 and Standard deviation js 4
then; ;
(@) n=100,p=1/5,q=4/5
() n=50,p=2/5,q=2/5
(€) n=100,p=2/5,q=4/5
(@) n=100,p=1/5,q=3/5
[Dec. 2011)
Solution : (o)

Given, Mean = 20; 5.D =4 .
= np = 20; Variance = npq = (4)°
= npq =16

4

= 20q = 16; 17

4 1
g T
Hencep=1-q 5 P75

Solnpﬂx%;zn = n=20%5=100

Q.10, A Company has two cars which
it hires out during the day. The num-
ber of Cars demanded with mean 1.5.
Then percentage of days on which
only one car was in demand is equal to

(a) 23.26 (B) 3347
(c) 44.62 (d) 46.40
[Dec. 2011}

[Given Exp. (~1.5) = 0.2231]

24.4 PROBABILITY (THEORETICAL) DISTRIBUTION
e "m*
Solution : (¢) Since, P(x) = A JE(X)=m= 1 = mean

L Px>=1)=1-Px<1)
=1-[P(x=0yrP(X=1)]

[e".t'] e",]’}
=1-]- +
o ji}

=lile ke = L gl

(.14, The mean and the variance of a random variable X havinglhepmbnhilny
density function P(X = x) = exp. {—u—-n*}w?—wﬂ <ools

I L
@ 43 (b 4 2

() 2,2

I

2,—

(d) )
[Ture 2012)

Solution : (a) Normal distribution - density function is:

PR o )
PX =x)=—ume ?
aovln

Given equation:

smm g K <o

Comparing given function with the standard form, we get Mean (u) = 4

5D (o)=— .
2

. 1
= Variancela® )= —

Q.15. In a Normal Distribution

(a) The first and second quartile are
equidistant from median

() The second and third quartiles are
equidistant from the median

(c) The first and third quartiles are
equidistant from the median

(d) None of the above

Solution : (¢) In a Normal Distribution:

* The firstand third quartiles are equidis-
tant from the median”.

[Dec, 2012] |

Q.16. If a parameters of a binomial
distribution are n and p then, this
distribution tends to a poisson distri-
bution when

(a) noespa0

= e g

e

PROBABILITY (THEORETICAL) DISTRIBUTION

golution : (b)
Given; mean=m = 1.5
Formula , P(x) = E'x']—m
S0, P(X=D)= = 1
= (133465 = 0.3347 = 3347 %

(1.5  0.2231x1.

Q.11. The binomial distribution with mean 3 & variance 2 is:

-

20
(a) 13*:]
3 LY
“’[E*?]

Solution : (¢) Given mean = np =3
Variance =npq =2

3g=2;580,q=2/3; Hencep=1-

L]
Since, np = ""‘3=3; So,n=9

The binomial distribution is (¢+p)*

Q.12. For binomial distribution
(a) Variance < Mean
() Variance = Mean

Solution : (a) For Binomial distribution
npq <np = Variance < Mean

2
3

Q.13. If X is a Polsson variate and E(x) = 1, then P (x>1)is

-1
(a) |—”T ® 1-¢"

PROBABILITY (THEORETICAL) DISTRIBUTION

() p—2Onp=1

() p—romp=4

(d) n—seo,p—>0,np=h [Dec. 2012}
where ‘4" is a finite constant
solution : (d)
Q.17. If a random variable x follows

poisson distribution such that E(x) =30,
then the variance of the distribution is

() 5
{d) 20

[Dec. 2012}
Solution : (c) In Poisson distribution,

(@ 7
() 30

Mean = Variance
E(X) =30 =Mean ; So, Variance = 30
(.18.1Ina normal distribution quartile
deviation is 6 the standard deviation
will be
Q.20 If x~B (5,p) and p(x = 2) = 0.4362
(a) 314 b 13

Solution : (b) is correct
Givenzn=5
P(X =2)="¢,p'q" =10.p°q =04362
P(X =3) = ¢y.pq* =02181
10p°q® =02181 ____ (2)
Eqn.(1) +(2); We get
10pq"
10p"¢*

=2 {Jri=1; orlp=q
f

(c) 23

24.3
5
24
2.1
W’[z*z]
2-9
2.1
(d) (;*g]
[Dec. 2011]
ol
TE
El
=l
33
(b) Variance = Mean
(d) None of the above
[June 2012
© 1-2¢ ) 1-3¢
[June 2012}
24.5
{a) 4 () 9
) 1.5 (d) 6
[Dec. 2012f

Solution : (b) In Normal distribution
48D.=6.Q.D.
s.p.:%g,o. =%x6=- 9
Q.19. Which of the following is false in
case of Normal distribution.
{a) it is multi model
(b) mean = median = mode
(£) it is symmetric
(d) Total area is 1
[June 2013]

Solution : (a) No; it is uni-modal not
multi-modal.

and p (x=3)=0.2181 then p =

(d) 1/4
[June 2013]

1
or2p=1-p, or2p+p=1; orp= 3

-‘—
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Q.21. In a poisson distribution
(@) Mean & SD are equal
(b) Mean, variance are equal
(c) SD & variance are equal
() both (a) and (b)
June 2013]
Solution ; () Mean = Variance,
| Q.21. In Binomial Distribution,
p=4and o’ =3 then mode =
. {a) 4 (5 425
tH| (c) 4.5 (d) 4.1
[June 2013)
‘ Solution : (a) is correct.
I ((_,:,1::; Mean = np = 4 & npq = 3
]: lI;:‘Srn,3s.;-—4;S|:r,q—-3.'f4'r$c13=I--q==
| n(1/4)=4; Hence n = 16
Now,(n+1)p=(16+1)(1/4)=4.25

|

! Rule : Mo = The integral part of (n + 1)
| p=425=4; So,Mo=4
1

|

|

(a) 1 &) 2

Solution : (b) is correct

Given N = 75;
Mean = i =50; SD=0¢ =35
Zatx=ogu sl =00,

a 3
PX >60)=P(z =2y

248

(©) P(2<x£35)
(@) P(2<x<3)
[Dec. 2014]
Solution : (b) is correct

e

I F(5) - F(2)

I =p(0sx<8)—p(0Sx<2)
[| = p(2<x<5).

iu

|

(.30, For a Binomial distribution
mean is 4 and variance is 3 then, 3rd

1| central moment is
! (a) 512 (b) 7/4
il (c) 312 () 173

'i [Dec. 2014
Solution : () is correct

np=4;npg =3

Formula ; 3" Central Moment

3 2
= —p)=%—= |=3x=
Uy =npglg—p) 3( 4) X3

4
s
£
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Q.23. In Normal distribution Mean
median and mode are

(@) Equal
(k) Not equal
{e) Zero
(d) None of the above
[Dec. 2013
Solution : (a) is correct,

Q.24. If the points of inflexion of 4
normal curve are 6 and 14 then stan.
dard deviation is

(a) 4
{c) 16

b) 8
(d) 32
[Dee. 2013)
Solution : (a) is correct,
Given that, Lower point of inflexion

ot et AR
Upper point of inflexion
SHAT =M i)
Egn. (i) — (i}; we get

20 =8

0=4

Q.25 '.l:h ere are 75 students in a class and their average marks is 50 and S.D of
mirks is 5. Number of students who have secured more than 60 marks (Given
that area under the normal curve for Z =2 is 0.4772) is

{c) 3

@4
[Dec. 2013}

2=0

FROBABILITY (THEORETICAL ) DISTRIBUTION

0Q.31.In a Normal distribution meap =

2 and variance = 4 then, 4th centryy

moment is
(@) 16
{c) 48

(b 32
(d) 64
[Dec. 20145

Solution : Mean = 2; var. = og’=4

Formula; 4th Central Moment
=u, =3g"= 3.(1:!"]J =3x47 =48
0.32. X and Y are two Independent
Normal variables, then the distribu-
tion of x +y is

(a) Normal distribution
(b) t-distribution
() Chi-Square distribution
(d) F-distribution
[Dec, 20014f
Solution : (a) is correct.

X and Y are two independent vari-
ables which follows Normal-distribution

2. x vy also follows Normal distribu-
tion.

.33, In the Binomial distribution the
parameters are n and p, then X as-
sumes values

(a) Between 0 and n
(b) Between 0 and n both inclusive
(¢) Between 0 and 1
(d) Between 0 and =
Tune 2015]
Solution : (b) is correct.
P(x=1)="C p'q""
Wherer=0,1,2,

PROBABILITY (THEORETICAL}) DISTRIBUTION

= 05-pl0Sz<2)
=0.5-04772=0.0228

Total Mo, of students scoring more
than 60 marks = N_P(x > 60)

=75 x0.0228=1.TI =2

Q.26. If a variate X has, Mean > vari-
ance, then its distribution will be

(a) Binomial
(¥) Poisson
{c) Normal
(d) t=distribution
[June 2014]
Solution : (a) is correct
Note :- np > npq :- Mean > Variance
Q.27. Mean & variance of a Binomial
variate are 4 nnd% respectively then
P(x>1) will be

728 1
@ 75 &) 359
(©) % (d) None
[June 2014]

Solution : (a) is cormect

4
Mean = np = 4; Variance =npg = 3

i Ml
Or-tq—-:i, or,q= 3
1.2
p.,.g-q=1_§=.a-

2
Since, np = 4; So, "v§=4 orn=6

24.7
~PX 2D =1-p(X <)
=1-p(x=0)
=] éCa-Pu-qb
oyt S 1 TR

1-1.1.41/3) 729 ?29N

Q.28. 5,000 students were appeared in
an examination. The mean of marks
was 39.5 with standard deviation 12.5
marks. Assuming the distribution to
be normal, find the number of stu-
dents recorded more than 60% marks,
|Given when Z = 1.64 area of mormal
curve = 0.4494]

(@) 1000 (b) 505
(c) 253 (d) 2227
[Fune 2014

Solution : (¢) is correct
Given p=39.5 o=125

o X-p_60-395
Zax=60=———=—1% =1.64

P(X >60%)=05=p(39.5< X <60)
=05-p0sz51.64)
=10.5—0.4494 = 0.0506
No. of students scoring more than 5,000
students = N.P (x = 60%)
= 5000 x 0.0506 =253

©.29. Let the distribution function of a
random variable x be F(x) = P(x<x),
then F(5)-F(2)

(@) P(2<x<5)
(b)) P2<x<5)

T T

PROBABILITY (THEORETICAL) DISTRIBUTION

.34, In distribution, Mean

= Variance
(@) Binomial (k) Poisson
{¢) Normal () None
[June 2015]

Solution : (k) is correct,

.35, Under normal curve u+30 cov-
grs ___ of the area of items.

(a) 100% (B) 99%
(c) 99.73% () 99.37%
[June 2015]

Solution : (c) is correct.
).36. Wages paid to workers follows
(a) Binominal distribution
(B Poisson distribution
(¢) Normal
(d) Chi-Square
[Dec. 2015]
Solution : (c) is corect.
.37. For a Binominal distribution,
the parameters are 15 and 1/3 Find
maode: e
(@) S5and 6

(c) 5

(b) 5.5
(d) 6

[Dec. 2015}
Solution : (c) is correct.

1
Given H=15:p=5
. Mode = Integral part of (n+1)p

={|5+1}% =533

249

(0.38. Standard Deviation of Binominal
distribution is -

(a) npg ) (npg)*
(c) +npq @ n'pq’
? [Dec. 2015]

Solution : () is comect.
Q.39. The Normal curve is

(@) Positively skewed

(b) Negatively skewed

(c) Symmetrical

(d) Al these

[June 2016/

Solution : (c) is correct.

().40. For a poisson variate X, P(X=1)
= P(X = 2). What is the mean of X7

{a) 1 (k) 312
(c) 2 (d) 512
[June 2016]
Solution : (c)
APX=1)=P(X=2)
So,m=meanofx=2
Q41 In distribution mean =
variance.
(a) Binomial (h) Normal
(c) Poisson (d) t
[Dec. 20167

Solution : (c) is correct.

Q.42 is/are Bi-parametric
distribution(s)




24.10 PROBABILITY (THEORETICAL) DISTRIBUTION PROBABILITY (THEORETICAL) DISTRIBUTION 24.11
(a) Binomial (b) Poisson Solution : () correct Solution : () is corect
{e) Normal () Both(a) & (¢) | - Fourth moment of poisson - Distribu- Tricks : GBC.
[Dee, 2016] | tion : =
Solution : () correct. H=3p, ; Mean= np=1. S
Q.43. In Poisson distribution =2, 2=3a, )
then find g, 2 Var, = apg=1.— { ] mean)
=0, =2
-+ (b 4 Q.48. I X ~ N (50, 16) then which of the following is not passible.
A o _ (a) P(X>60)=030 (B) P(X < 50) =0.50
3 2 (c) P(X < 60) =040 {d) P(X > 50)=0.50
[Dec. 2016} [Tune 20017]
1| Q.44. The second & third moments of observations (-6, —4,-2, 0, 2, 4, 6) are Solution : (c)
1 Diges for (¢)
(@) (12,0 i
| a) (12,0) (b} (0,12) () (16,0) (@ (0, 16) P(x<60)=P(x<50)+P(50<x < 60)
i
| Zf 5 el k. =0.0.5+P(50< x<60)
> 3 J i ’ £ X3
| Solution : (c) is correct; M =0’ =16; u,=0 (M“’d}'s) _definitely greater than 50%.
: Q45.1f X & Y are two uldependent Normal variates with means 4, and Hy sy A nok ol
I and standard deviations 0, & g, respectively, then X + Y follows .49, The distribution of demand is as follows:
.! I (@) Mean =y + 1, SD=p Demand 5 6 7 8 9 10
1K y inp Probability 005 0.1 03 04 0.1 0.05
(B} Mean =M+ s, S.D=O',' +0? e ;givenby
(c) Mean =0 §.D =2 2
) M =0 Shi=6 ) (a) 7.55 (b) 7.85 (c) 125 (d) 835
() Mean = g1 441 3-D=\|"0,2+o§ [Dee. 2017]
e Soluation : (a) Mean = X Px
sl i skl = 5(0.05)+ 6 (0.1)+ 7 (0.3) + & (0.4)
Solution : () is correct. Q.47. In Binomial distribution, if vari- +9(0.1) + 10 (0.05)
Q46.In ____ distribution, mean = | AN¢e = mean? then n & p are: - 755
variance, i
| =
(a) Binomial (8) Poisson . (@ L ) ®) 1,1 0.50.In distribution, mean | .51. An example of a lu-paraml.nric
(oY Nisgiiid @ N = variance: discrete probability distribution is:
' ”‘:‘ : @ 21 L (a) Binomial () Poisson (a) Binomial distribution
Solution : (5) e 20177 2 P {¢) Mormal (d) None of these (P} Poisson distribution
A2 {Tune 20071 [Dec. 2017]
Solution : (5)
|
=SS
24.12 PROBABILITY (THEORETICAL) DISTRIBUTION FROBARBILITY [THEORETICAL) DISTRIBUTION 24.13
) Normal distributi
N3 ot st (a) 6 ®) Vg .58, If for a Normal distribution Q,= 54.52 and Q, = 78.86, then the median
{d) Both (a) & (b) (© 4 @ 3 of the distribution is
| Dec. 2017 s (@) 1217 (b) 66.69 (c) 39.43 (d) None of these
. Amtatlon ; (2} [ Solution : (a) St [Nov. 2018]
?.jir: ! il”’x’;ﬂiﬂfibﬂiion Aot Q.56. For a Poisson variate X, (X Solutlen : (6)
E ween =%
| ; ————— & | =3P (X =4), then the standard devia. 2 Given; Q, =54-52; Q, = 78-86!
IS ti f 4
(@) (u-20,u+2a) I[m; 7 J)j . It is normally distributed Le. symmetrical data.
! a) 2 (b) 3
! Byt Q,+0Q, 54.-52+78-86
&) w=3g,x+ 307 © 4 @ 5 - Mean = Mode = m, = ~1o=== 3 - 66.69.
{c - 1.9,
©) G=1.960,4+1.960) [Nov. 2018; (.59, What is the mean of X having the following density function?
(d) (e-2580, yu+2580) Solution : {a) : Er iof
[Dec. 2017) T PX=2)=3pX=4) f flxy= T for ~ee<x< o0
Solution : (¢) m o™ i “I
bk AEal LT / by 10
Q831 x is a poisson variate with | *0 21 o 4 Eﬂ; :n ; td: None of the above
o
mean m then z="2"" finows % 1_3m I [Nov. 2018]
Y
distribution: % % 4 Solution : (b) [
(@) Normal N —_-:m =2 ¥ EE_H_J\
(b} Binomial s Varm=g'=2 4 Comparing it f(x)= \lr—‘ + with the Standard formula
() Bernoulli =42
o
{d) None of the above Q.57. The mean of the Binomial distri- Pla)= 1 ,_,'E[Tk,l
4 T oar
[une 2018 | pugion B[4 L)} RNt
Solution : (a) | '3] % Sl fo Where —oo < x < o,
Q.54. The mean of a Binomial (@ 3 ® 4 We get; Mean = 4i=10 and =4
distribution is : 5 3 0Q.60. 4 coins were tossed 1,600 times. What is the probability that all 4 coins do
(@) np(i-p) i 8 3 not turn head upward at a time?
L, 3 2y
(&) I]]?. 3 {d) 4 (@ 1600 ol (5) 1000 P (©) 100 g~ (d) o'
(e) 3/pli-p) [Nov. 2018 [June 2019]
(d) None of the above Solution : (b) 1
[June 2018) ! 1 Solution : (d) Probability of getting a head in a throw of a coin = <
Given;n=4;p =~ - 2
Solution : (b) : i 33 1
Q.55. Mean of poisson distribution is6 o Probability of getting 4 heads upward in a throw of four coins =—7 = — =pilet)
Mean=pp=4.—=— & 16
then variance is i n=np i)
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Given that
Here, n = 1600
. Mean =m=np

1
= 1600 x — —
6 100

P(No Head)= P (X =0) =

= e—m
Q.61. If mean and variance are 5 and

3 respectively then relation between p
and q is:

(@ p>g (b) p<q
(e) p=q (d) pis symmetric
[Tune 2019]
Solution :

(b) Mean = 5, = np=15; Variance =3
= npg =13

= 5q=3
=q=35
Cp=lg=1-3/5=2/5
Hence,p<q
Q.62. In a Poisson distribution if

P(x=4) =P(x=5) then the parameter
of Poissen distribution is:

c—lm_(lm)ﬁ 5 Iw‘]
.T - ——

FROBABILITY (THEORETICAL) DISTRIBUTICON

4 5
(a) ¥ (b) 7
(c) 4 (d) 5
{Tune 2019)
Solution ; (d)

Given that in Poisson distribution
Pix=4)=P(x =5)

et ot
BT T
1 m
= E“; =5
1 m
=2 g
Hence m=5

Q.63, Area between — 1.96 to + 1.96 in a normal distribution is:

(a) 95.45% (B) 95%

Solution : (k)

(c) 96%

) 99%
[June 2019

Area between — 1.96 to + 1,96 in a Normal distribution is 95%.

“+ Plz.= 1.96) = 0.4750

5 P(-196 < 2 <1.96)~0.4750 % 2
=0,9500

- 959%,

0.4750

24.16
Solution : (¢)
Given that

1
n=15 P=-

3

1
s (m+1P= [15+1}-;, =580
Formula E
M, = Integral part of (n + 1} P =5
If{n + 1) P is in fraction.

Q.68. In Poisson distribution which of
the following is same.

() Mean and variance

(&) Mean and SD

() Both

(ey None of these

[Dec. 2019]

Solution : (a)
(.69, If for a Binomial diséribution
B(n,p)i n = 4 and also P(x =2) =13
P(x=13) then the value of P is equal to

9
{a)

ﬁ (b)) 1

1
(©) 3 () 0
[Dec. 2019
Solution : (¢)

wPHX=2)=3X=23)
ot;'C, pP g’ =3.%C, pPg’

ar; ﬁ.q.—3.4.p

or; 6g=12p
or; g=2p
cprg=1

PROBABILITY (THEORETICAL) DISTRIBUTION

So. pt2p=1= 3p=1

il
e P 3
Q.70. Let x be a Poisson random vari-
able with parameter {. Then p(x) is
equal to

et i et +e?
(a) 2 (b) 3
e —1 At
() T (d) - T
[Dec. 2019}

Solution : (d)
Q.71. Which of the following is uni-
parametric distribution?

(@) Normal

(H) Poisson

{¢) Binomial

{d) Hyper geometric

{Dec. 2020f

Solution : (b)
Q.72. If the probability of success in a
hinomial distribution is less than one-
half, then the binomial distribu-

(a) is skewed to left
(b) is skewed to right
() has two modes
(d) has median at a point > mean + %2
[Dec. 20201
Solution : (#)
For Binomial Distribution

1
(#)if P = Probability of Success < 5

PROBABILITY (THEORETICAL) DISTRIBUTION

.64, In normal distribution what is
the ratio of QD:MD:SD i

@ 12:10:15 () 15:10:12

() 10:15:12  (d) 10:12:15
[Dec. 2019}

Solution : (d)

+ 2 6QD=35MD=45D.

Tricks: GBC

Let (a) is correct.
So;:QD=12;MD=10&SD=15

but 6122 5x1024x15

So; (@) is not comrect.

for (d)

= QD:MD:SD=10:12:15

s QD=10,MD=12&8D=15

can be assumed.

So, 6x10=5x12=4x15 (True)

e QD:MD:SD=10:12:15
satisfies condition 6 QD =5MD =4 8D
.~ (d) is correct.

.65, For a normal distribution

<2, i
J;f ch, mean and standard devia-
tion will be -

- 1
(@) 3.4 5 3,35
(©) 32 {d) None of these

[Dec. 2019]
Solution : (&)

q 23
.f(x)=‘j;-e :

PROBABILITY (THEORETICAL) DISTRIBUTION

The Binomial Distribution is posi-
tively skewed i.e. skewed to right.

3| =

{#iy if P = Probability of success =
Then Binomial Distribution is nega-
tively skewed i.e. skewed to left.
(b) is correct.
Q.73. If we change the parameter(s) of

B reressnmennnnss distribution the Shape of
probability curve does not change.

(@) Binomial (b) Normal

() Poisson () Non-Gaussian
[Dec. 2020]

Solution : (b)

(Q.74. Which one of the following has
Polsson distribution?

(&) The number of days o get a com-
plete cure.

(b Thenumber of defects permeter on
long roll of coated polythene sheet.

{¢) The errors obtained in repeated
measuring of the length of a rod.

(d) The number of ¢laims rejected by
an insurance agency.
[Dec. 2020]
Solution : (b) E
Q.75. For a Poisson distributed vari-
able X, we have P(X=7)=8. P (X=9),
the mean of the distribution is
(a) 4 (3
@7 () 9
[Dec. 2020f

24.15

-Ste-af

J’T
= f—e
r

Comparing it with standard form

i

1
. =3 g=—
.. Mean = 3; 2

Q.66 Area covered normal curve by

(1 30)
(a) 68.28% (b} 95.96%
() 99.73% (d) 99.23%
[Dec. 2019]

Solation : (c)

Area between ¢ =30 andyu+30 in
normal curve

=99.73%

Le. All except 100 —99.73

=0.27%

Q.67. If x is binomial variate with
parameter 15 and 1/3 what s the value

of mode of the distribution
{a) S&6 (b) 5.5
© 5 d) 6
[Dee. 2019]

24.17

Solution : Let Mean of Poisson distribu-
tion=m
P(x=T)=8P(x=9)

£ 9 -
m’e" me™

or9=m’=>m= V9 =3
Mean=m=3
(b) is correct.

Q.76. The quartile deviation of a nor-
mal distribution with mean 10 and

standard deviation 4 is.......
(a) 54.24 (&) 23.20
{c)y 0275 () 2.70

[Dec. 2020
Solution : QD = Quartile Deviation
=0.675s
=0.675%4=270
(d) is correct.
Q.77. If the parameter of poisson dis-

6
tribution is m and mean + S.D: =
then find m.

i
(B) s

@ %

3
(ﬂ"l's'

B

[Dee. 2020]




24.20 PROBABILITY (THEORETICAL) DISTRIBUTION

Solution : (a) is correct

Given
PX=1)=P(X=2)
g mer mie
i 2 .
1_m
or .
or m=2
o me
- g)= -
Mow PlA=4) s
13 2t _16-94'
T T
i 2.7
i
.82. Which one of the following is an uniparametric distribution?
(4) Poisson (b) Normal
(¢) Binomial (d) Hyper geometric

[Jan. 2021}
Solution : (@) is correct
Parameter of Poisson distribution
= m (Mean) only .
Q.83. For a normal distribution, the value of third moment about mean is.

(a) O (b 1 {c} 2 () 3

[Jan. 2021]
Solution : () is correct
For normal distribution

X-X e
lst moment = p, = % = () [because Z(X- X } = 0]

¥ x-X) :
2nd Central Moment =, = T Variance = o*

2422 PROBABILITY (THEORETICAL) DISTRIBUTION

Eqn. 2), Eqn. (1); we get

e 03
2.me™ 0.7
LB o)
o 2 3 7
m'e™ e
Rl e
5

(.87. If X is a binomial variate with p | Solution : (c) is correct.

= 1/3, for the experiment of 90 trials, 1 1 2
then the standard deviation is equal to | Givenp = 3 =>q=l-p=1- 5=3
(@ -5 ® V5 and n =90
© ¥ (d 15 Variunw=tr:=npq=90.%--§ =120

Huly2020] | oy o o= fax5=245

.88. For a certain type of mobiles, the length of time between charges of the
battery is normally distributed with a mean of 50 hours and a standard
deviation of 15 hours. A person owns one of these mobiles and wants to know
the probability that the length of time will be between 50 and 70 hours is{Given
$(1.33) = 0.9082, $(0) = 0.5)
(a) —D4082 (by 0.5 () 0.4082 (d) 0.5

{July 2021
Solution : (c) is correet,
Given
Mean = p = 50 hours

and 5D = @ = 15 hours.

SU—SGS?:S?U‘SD
15 15

et
p[sosxsm}=p[ ]
x=j

a
= pl052<133)

where z=

Y
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X-Xy
3rd Central Moment = p, = Z(—NL =0

because Z(X- X J' = 0 [Always]

Q.84. The value of K for the probability density function of a variate X is equal
to

X 0 o | 2 3 4 5 6
P (X) SK 3K 4K 6K TR 9K 11K
(@) 39 {B) 1/40 (c) 1/49 (d) 1/45
[July 2021}

Solution : (d) is correct.
** For a Probability Density Function

Ep(X) = ]
SLSK+3K+4K +6K+TK +9K + 11K = 1
= 45K =]

L
45 :
Q.85. In normal distribution, Mean. Median and Mode are
(a) Zero (b) Not Equal (c) Equal (d) Null
[uly 2021]

Solution : () is correct.

Q.86. If X is a Poisson variate such that P(x = 1) = 0.7, P(x = 2) = 0.3, then
Px=0)=

(a) e (by e (c) e (d) &
[Tuly 2021}

Solution : (&) is correct.

Given

pX=1)= 07
me™ )
or m = me™=(.7 (n
1,-m y T
Fois L e Sl
an p(X=2) B m 3 0.3 (2)

PROBABILITY (THEORETICAL) DISTRIBUTION 2423

= $(1.33) - 4(0)
= 0.9082 - 0.5 =0.4082

.89, The average number of adver-
tisements per page appearing in a
newspaper is 3. What is the probabil-

Q.91. Let X be normal distribution
with mean 2.5 and variance 1. If
Pla <X < 2.5] = 04772 and that the
cumulative normal probability value
at 2 is 0.9772, then a =?

ity thatn a particular page zeronum- | (@) 13 @) 3
ber of advertisements are there? (c) 3.5 (dh 4.5
{a) e? (b) € [Dec. 2021}
() e” (d) &' Solution : No option
[Dec. 2021] | Given P(Q) = P(Z £2) = 09772

A PE=2)= 0.9772-0.5=0.4772
Mean=pu=25

Solution : {a)
Given: Mean=m =3

S Variance = o = |
me )

me.  le& %
PX=0) = o - =o=1
=gm=g? ZatX=a= x_;_}_.l:'a—-lli
Q.20. If, for a Poisson distributed ran- 25-25
dom variable X, the probability for X | 7 gt X =25= —=
taking value 2 is 3 times the probabil- !
ity for X taking value 4, then the vari- | P (@ <X <25) =Pla-25<2<0)
ance of X is 8 =0.4772
(a) 4 (B) 3 _ =>Pa-25<Z<0)
(e) 2 (@) 5 =P(-2<Z<0)
[Dec. 2021}
Solution : ()
Given
P(x=2)=3P(x=4) S
: =0
or’("';dl:}-m‘f/ i
2 la ra-25=-2
l_i 3 ora =2.5=-2
or T T %
fr E
4 : No. option.
Smi=4 . m=2 Its nearest value is 1.5.
Mean = Variance = 2 So (A) may be Answer.
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(3.92. The manufacturer of a certain
electronic component is certain that
2% of his product is defective. He sells
the components in boxes of 120 and
guarantees that not more than 2% in
any box will be defective.

Find the probability that a box, se-
lected at random would fail to meet
the guarantee? (Given that ¢! =
0.0907)

{a) 049 (k) 0.39

(c) 037 (d) 0.43
3 [Dec. 2021]
Solution : (d}

2
= anp= 120x— =2,
Let m = mean =n.p 100 24

PROBABILITY (THEORETICAL) DISTRIBUTION

P (Fail the guarantee) =P (X > 2.4)
=]-P(X=24)
=1-[P(X=0)+ PX=1)+P(X = 2)]

rm" e mler wliet

(TG 52 o F

mi
=l=—e ™| l4m+—
et

i
=1—1’-M|:1+2.4+(2%)

= 1-0.907 (6.28)
= 0.430404
=043

.93. A renowned hospital usually admits 200 patients everyday. One per cent
patients, on an average, require special room facilities. On one particular
morning, it was found that only one special room is available. What is the
probability that more than 3 patients would require special room facilities?

{a) 0.1428 (B} 0.1732

Solution : (a)

Given

n=200

p= 1% =001.

Let mean =m = np = 200 = 0.01
=2

So,Px>3)=7

plx>3=1l-pxz?d

(¢) 0.2235

(d) 0.3450
[Dec. 2021)

= 1=[P(x=0)+ P(x=1)+ P(x=2)+ P(x=3)]

me™

mtl e m! o mz E-M
= 1-|= +

S T

B
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Plx=1)= T“’ f

Where r = 0,1,2,3,——(Whole No.)

P=(-29<X<3.54)

=P (Whole Nos. b/w - 2.9 & 3.54)

=P(X=0)+PX=1)+PX=2)+P
(X=3)

] 1g-m 2,-m A,-m
m £ m & m e m £
= + + +
o i 2 3

=

t

z
iyt me i o
=e [m Tt +_6]

=g %]3 = 13e?
. (@) is comrect.
Q.98. For a normal distribution, the
firstand third quartiles are given to be
37 and 49, the mode of the distribution
is

(@) 37

() 43

(k) 49
{d) 45

[Tune 2022/
Solution : For Normal Distribution
Q,=37,Q,=49
~Mean=p= QI;_Q1=3’?_;49. =43
~ 1t is Normally Distributed

v+ Mean = Median = Mode = 43

2 (€) is correct.

.99, Skewness of normal distribu-
tion is:

PROBABILITY (THEORETICAL) DISTRIBUTION

(B) Positive
(e Undefined
[Dec. 20224

(a) Negative
(c) Zero

Solution: (c) is correct.
Q.100. If a Poisson distribution is sucl
that P(X = 2) = P(X = 3) then the
variance of the distribution is
() 3
d 9

[Dec, 2022)
Solution: Let mean = m = variance
wPRX=2)=MX=3)
[ It follows poisson Distribution]

(@) V3
() 6

-l
el 3

1 m
or;E=3x|£
o, m=23

5 Variance=m=13

7. (b) is correct

(.101. The standard Deviation of
Binomial distribution is:

(a) npg &) Jnpg
(e} np (d) Jnp
[Dec. 2022/
Solution: Variance = of = npyg
no=8D= npg

(b) is correct

A

—

i3
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[ Bty B L 1
S il e
G GRS e

= 1-(2.7183) 1+ 2+ 2+ 4/3]

1-(2.7183)" [E]
3
Calculator

Press button

27183 + = 2 times = 19 = 3 +-
button + 1 = button

We get 0.1428

(@) is correct

.94, The binpmial distribution, hav-

ing mean and standard deviation as 3
and 1.5, has number of trials equal to

(a) 3 B) 6
(c) 8 (d) 12
[June 2022}

Solution : Mean = np =3 (given)

and J;L.pz =15

s npg=(1.5¢=2.25

0r3q=2.25

g

=SS 0.75
S A p=l=q=1=075=025
Sonp =3

B .
i e

v (d) is correct

.95, The mean of binomial distribu-
tiom is

{a} Always less than its variance
(b} Always more than its variance

2425

(c) Always equal to its variance
(d) Always equal to its standard devia-
tion
[Jure 2022/
Solution : Mean of Binomial Distribu-
tion = np
Its Variance = npq
Clearly np=npq because 0<q<1
2 (B is correct
Q.96. The variance of a normal distri-

bution is given to be 16. The mean
deviation about mode is

(a) 3.2 (b) 8
() 128 (d) 12
[June 2022
Solution : Var = 0= 16
o=4
L MD=080
—08x4=32

. MD about Mean = Median = Mode =
32

(X =M, =M,) because it is Normally
distributed.

- (@) is correct.

Q.97. Thestandard deviation of a Pois-

son variate X is 1.732. The P [-2.9 < X
<3.54] is

(@) 13e* () 9%e?
{c) de (d) e*
[Fune 2022]

Solution : Given

SD=np=yJm =1.732= 3

PROBABILITY (THEORETICAL) DISTRIBUTION

(.102. The speeds of a number of
pikes follow a normal distribution
madel with 8 mean of 83 km/hr and a
gtandard deviation of 9.4 km/hr. Find
the probability that a bike picked at
random is travelling at more than 95
km/hr?

(a) 0.1587 (b) 0.38
(c) 0.49 (d) 0.278
[Dec. 2022)

Solution: Given L= 83; g = 9.4
95-83

S
Zatx=95 me

9.4

= 12765 .....=1.27
P(Z=1.27)

p=83 95

i £=137
0.5
=0.3980 = 0.40
=0.40%

~ P(X >95)

=PZ=>1.27)

=05-PO0<Z<127)

=0.5-0.3980

=0.102

[No option but it is most nearest to
0.1587]. So option (a) is correct.

2427

Q.103. Between 9 AM and 10 AM, the
average number of phone calls per
minute coming into the switchboard
of a company is 4. Find the probability
that during one particular minute,
there will be either 2 phone calls or no
phone calls (given e* = 0.018316).

(a) 0.156 (B) 0.165

(c) 0.149 () 0.194
Solution: Given mean =m = 4
Here Poisson Distribution is suitable.
2. p (2 phone calls or no phone calls)
=p{x=2orx=0)
=p(x=2)+px=0)

_mixe™ m"xe”

G T

=0.018316(8+1) = 0.164843
=0.165
Z+ (b) is correct.

Q.104, The probability distribution of
x is given below :

Value of x 1 1]
Probability | p

Total

1-p 1

Mean is equally to:

(a) p
(€) 0

By I~p
@1
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Solution: )] : (b L
e =

Mean = Expected Value ; 2 ; 2
=¥px=1xp+0(l—p) (c) % (d) ‘1‘
=ptl=p Solution:

7 (@) is correct, Expected value = Zpx

Q.105.1f a Poisson distribution issuch | _ Tix x flx)}

that P(X =2) = %'P(X= 3), then the

standard deviation of the distribution
is:

(@) 3 (b} 3
(c) 2 ) 1
Solution:

Px=2)= él-‘{x=3)
o A 1 e
Az 13

where m = mean.

1
3

Locat] w1
pE R
Lm=9
Mean = Variance = SD* =9
L 8SD=40 =3
. (b) is correct.
.106. If a random variable X has the
following probability distribution,
then the expected value of X is:

X |-1|=2]0 1 2
1 1

1
5/8 |3

1
fix) | 3 ‘;'

= =D st ioxd s1xl 1
( I)x3+( 2]x6+0x5+]x6+2x~i

.. (¢) is correct.
Q.107. On a commodity exchange
when booking trades with provision
for stop-losses, a trader can make a
profit of T 30,000 or incur a loss of
T 20,000. The probabilities of making
profit and incurring loss, from the
past experience, are known to be 0.75
and 0.25 respectively. The expected
profit to be made by trader should be:
(@) T32,500 () T35,000
() T 30,000 (d) T40,000
Solution: Expected Profit
= ZPx = 50,000 % 0.75 + (-20,000) =
0.25

=T 32,500

.. (@) is correct.

0.108. The incidence of skin diseases
in a chemical plant occurs in such 2
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way that the workers have 20% chance
of suffering from it. What is the prob-
ability that out of 6 workers 4 or more

will have skin diseases?
(a) 0.1696 (b) 0.01696
(c) 0.1643 (d) 0.01643
Solution: Given
p=20% =02

q=1l-p=1-02=0%8

n=6
Lplxzd)=px=4)+px=75)+
p(x=6)

=5, x p*x g* +°C, x p* x q +°C, %
pxq

=15x(0.2)* % (0.8) + 6 x (0.2)" x (0.8)
+1x(0.2¥x1

=0.01696

2. (b) is correct.

Some Important Terms.

CENSUS:- A large volume of statistical
information is collected by way of
periodic enumerations is called Census.
Example Census of the voters of the
population of eligible voters.
POPULATION ORUNIVERSE :-The
aggregate of statistical information on a
particular character of all the members
covered by an investigation/enquiry is
called Population er Universe. For
example, marks obtained by students in
CA CPT exam. constitule population.
SAMPLE :- The part of the population
which is actually selected in the course
of an investigation/enquiry to ascertain
the characteristics of the population is
called Sample.
SAMPLING :- The methods or
techniques by which samples are
drawn is called Sampling.
Sampling is used in various arcas such
as=

(@) In Marketing Research for assess-

ing customers’ behavior.
{#) In Industry for Statistical Quality
Control.

{c) Tn Business for inspecting the in-
coming lots of materials from sup-
pliers.

{d) In Auditing for test checking the
accounts/transactions.

Remember some useful notations

Population | Sample
(Parameter) | (Statistic)
Size N n
Mean B 57
Proportion | P P
Standard o ]
Deviation

PARAMETER ;- A statistical measure
based on each and every item of the
universe/populationiscalled Parameter.
They are N, #, P, o. It shows the
characteristic ofthe universe/ population.
Since the parameter remains a constant,
it has meither a sampling fluctuation
nor sampling distribution nor a
standard error. They are used as
estimates of parameters as to calculate
the standard error of statistic.

STATISTIC:- A statistical measure
based on items/observation of a sample

25.1
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is called Statistic. They aren, % . p, §.
ltshows the characteristic of the universe/
population. It varies from sample to
sample, it has sampling fluctuation,
sampling distribution and standard
error. Sampling distribution ofa statistic
is the probability distribution of that
statistic and standard error is the
standard deviation of the sampling of a
statistic distribution. Usually parameters
are unknown and statistics are used as
estimates of parameters.

OBJECTIVES OF SAMPLING :-

1. To obtain the maximum informa-
tion about the population with the
minimum effort; {e.g. to estimate
the unknown characteristics of the
population)

1. To state the limits of accuracy of

estimates based on sample.

3. To draw inferences on the behav-
ior of the population.

When units are so chosen from the
universe that the selected unit will not
figure again, the sampling is said done
without replacement, otherwise known
a5 with replacement.
Wllhnuﬂhplacement -No.ofsamples
\'\:'ith size nobservations outof Population
size N

i WNED
nl.(N—n)!

“w

“‘_'iﬂ'l Replacement :- No. of samples
with sizen observations outof Population
size N

="

|

SAMPLING THEORY OF ESTIMATION

Example:- How many No. of samples of
2 observations out of 5 can be made. (i)
with replacement,

(if) Without Replacement
Soln.:- Giventhat N =5,n=2
(7} with replacement :- No, samples =
N =5=25
(if) Without Replacement :- No.

AR )
samples = fa = ) (W =m)|
¥y aiin B o S
Y22y 213

METHODS OF SAMPLING

The different methods of sampling are
discussed below:

1. Deliberate, Purposive or Judgment
Sampling E

Meaning - Under this method selection
of sample items is often based on certain
predetermined criteria fixed by the
individual judgment of the sampler.

Advantages

1. A purposive sample may not vary
widely from the average.

2. Tt is economical and useful if the
sample size is small.

Disadvantages

1. This is much scope for personal
bias,

2. Degree of accuracy of the estimates
is not known.

3. As the sample size increases, the
estimates become unreliable due to
accumulation of bias.
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Disadvantage - The sample may be
biased if there are periodic features
associated with the sampling interval.
7. Stratified Sampling

Meaning - Under this method, the
population is sub-divided into several
groups (called strata) on the basis of
purposive sampling and then samples of
desired size are selected from each of
them on the basis of random sampling.
All the samples combined together give
the stratified sample. Thus, it is a mixture
ofboth purposive and random sampling.
Purposes - The main purposes of
stratification are:

(@) to increase the overall estimates,

(b) to ensure that all sections of the
population are adequately repre-
sented.

(£} to avoid a large size of the popula-
tion and

(d) to avoid the heterogeneity of the
population.

Advantages

1. Iteliminates the difference between
strata and thereby reduces the sam-
pling error.,

2. It brings about a gain in the preci-
sion of the sample estimate the
strata variability is the least,

3. Independent estimates for different
strata can be prepared.

4. There is not much scope for per-
sanal bias,
Disadvantage - The results may be

misleading ifthe basis of stratification is
not properly decided.

SAMPLING THEORY OF ESTIMATION

8. Multi Stage Sampling

Meaning - Under this method sampling
is done in several stages starting from the
largerunits, inermediate units and finally
reaching the ultimate units of selection.
Advantage - Usually, considerable
saving in cost is achieved.

9. Sequential Sampling

Meaning - Under thismethod, arelatively
small sample is tested for drawing a
decision and if the first sample does not
give evidence for a definite decision,
more units are chosen at random and
added to sample until a decision is
possible using enlarged sample.
Usefulness - I is used to draw inference
on the behavior of the population and in
estimating the unknown characteristics
of the population.

Advantages of
Methods

1. These facilitate quick results.

2. These facilitate more skilled analy-
sis.

Using Sampling

3. These facilitate following up of
non-responsive units

4. These facilitate the error estima-
tion,
5. These involve lower costs.
6. These provide higher quality data.
7. These are more scientific as com-
pared to census,
STATISTICAL LAWS
The possibility of reaching valid
conclusions about the population on the

basis of sample is based on the following
two important laws:

y

SAMPLING THEORY OF ESTIMATION

2. Block or Cluster Sampling
Meaning - Under this method, certain
blocks or clusters of higher concen-
tration are selected for complete enquiry
e.g all transactions of a particular
period in a year. These clusters are used
often in multistage sampling wherein
sampling is done in stages.

Suitability - It is suitable where there is
an unequal concentration of individual
units in the universe.

3. Area Sampling

Meaning - Under this method, the total
geographical area (if big) is divided into
a number of smaller non-overlapping
areas and then some of the smaller areas
are selected and all units of the selected
areas constitute the sample.
Advantage - It generally makes field
interviewing efficient.

Suitability - It is suited in inquiries to be
conducted over a large area, when the list
of population concerned is not available.
4. Quota Sampling

Meaning - Under this method, each
person engaged in the primary selection
of data is assigned a fixed quota of
investigations e.g. 50 salaried persons in
the age group of 25-30 years. Within the
quota, the selection of sample items
depends entirely on personal judgment.
Advantage - The benefits of stratification
are available. Disadvantage-There is
scope for personal bias.

Suitability - It is suitable in marketing
research studies where it is not possible
to. stick to it without delay and
expenditure.

SAMPLING THEORY OF ESTIMATION

1. Law of Statistical Regularity - It

states that a sample of reasonably large

size when selected at rariddom is almost

sure to represent the characteristics of
the population. The selection is said to be

at random, ‘when every item in the

universe has an equal chance of being

selected. The larger the size of the sample

more reliable is the result, because the

sampling error is inversely propertional

to the square root of the number of items.
in the sample.

2. Law of Inertia of large Numbers - It
states that samples of large size shows a
high degree of stability i.e. the resulls
obtained from the samples are expected

to be very close to the population
characteristics. The greater the size of
the sample, the greater will be
compensation or tendency to neutralize
extreme values and consequently more
stable would be the result. For example,
birth rate, death rate, etc., may vary from
place to place, but for the country as a
whole they will be found somewhat stable
over a number of years,

STANDARD ERROR

Meaning :- Standard Error of a given
statistic is the standard deviation of
sampling-distribution of that statistic.

Reason toarises standard Error : - The
standard error arises due to use of
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5. Random (or Probability) Sampling
Meaning - Under this method, selection
of sample items is based on chance in
such a manner that each unit of the
population has an equal chance of being
included in the sample. The methods of
obtaining a random sample include
Lottery System, Random Tables, Nth
number etc.
Advantages

1. There is no scope of personal bias.

2. Each item has an equal chance of
being selected.
3. It provides more accurate and reli-
able data.
4. It becomes possible to have an idea
about the errors of estimation.
Disadvantages - It is not suitable if the
field of enquiry is small.
Suitability - It is suitable when the
population is more or less homogeneous
with respect to characteristics under
study.
Usefulness - The theories of sampling
distribution and test of significance are
based on random sampling only.
6. Systematic Sampling
Meaning - Under this method, selection
of sampling items is done at uniform
intervals of time, space or order of
OCCUITENCE.
Advantages - Actual selection of the
sampleiseasierand quicker. Asystematic
sample is practically equivalent to a
random sample ifthe characteristic under
study is independent of the order of
arrangement of the units.

_
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sampling (which is based on some items

ofthe population) as against the complete

enumeration censes enquiry (which is
based on all items of the population).

Factor affecting - Standard Error

depends on -

1. the sample size

2. the nature ofthe statistic e.g. mean,
wvariance, etc.

3. the mathematical form of the sam-
pling distribution

4. the values of some of the param-
eters used in the sampling distri-
bution.

USEFULNESS OF STANDARD

ERROR

1. It is used to find confidence limits

within which parameters are expected to

lie,

For example .- mean= | 5.E. will give
68.27% values, ;
mean + 2 5.E. will give
95.45% of values
mean + 3 8.E. will give
99.73% of values,

¥ +Z.S.E(Y ). S+Z
S.E.(s) will give the
confidence limit.

2. It is used in testing a given statistical hypothesis at different levels of Signifi-

cance.
For example.
Confidence | Level of Difference between observed | Whether or not
Level significance | and expected values Considered significant
95 % 5% If the difference is more Significant
than 1.96 S.E.
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' [Confidence | Levelof . | Dilferemce between obscrved | Whether or net COMPUTATION OF STANDARD ERROR OF THE PROPORTION
Level significance | and expeeted values Considered significant Standard Error of the proportion (P) = SE(p) as follows :
Py 3 : . e P o
95% % Ilfougcsd.éﬁ“mu is less than Not significant Population Size When Population When Population
i g o proportion is known proportion is not known
| GG 1% If the difference is more than
Il 258 PE. Significant e b PQ 5 rq
‘i| 9% 1% If the difference is less than - S5 P ane SEP)= A el
. I i 2.58 PE. Not significant ** Nis unknown
i | Note: In practice, usually the hypotheses are tested at 5% level of significance, 254 :, <0.05 where, = Population where, p = Sample
Unless otherwise stated in the examination. proportion proportion
COMPUTATION OF STANDARD ERROR OF THE MEAN *7** SRSWOR SR SAle St S LR S e St
| - = e (Simple Random Sampling
| Population Size When “o™ is known ﬁl:.:: k:“:nnnknuwn without Replacement)
| o = - n PO [N-n fpg [N=n
| N SE.=— SE.= | m* —20.05 SE (p)=4]— SE (p) =] ——
| () * N is Large _ o S o h (an N ®) 2 VN=1 ® B
i **Nisunknown | Where,& =Population Where, S = Sample 8., | +* SRSWOR
1 8. 'r (Simple Random Sampling
! : n Without Replacement)
|11 e I <0.05 n = Sample size n=Sample size
1 *=*= SRSWR MEANING AND TWO WAYS OF | Estimator - The statistic which is used
! (Simple Random ESTIMATION to obtain a point estimate is called
i Sampling with Meaning - In the context of statistics, | Sstmator.
Replacement) estimation is a statistical technique of | Estimate - The value of statistic is the
| ” AN R 5 TS estimating unknown population | estimate.
| an*--20.05 SE(X) =T+ o SE(¥) =——|—— parameters from the corresponding g L
N i Ve Y N-1 X Jn-1YN=1 sample statistic. fnn:!::aﬁlfs;neplz mt::? (X)is u(se;l
7 for estimatin, ion mean
| “.SRSWOR Two ways - A population parameter can hen 7 i glled Lo ; i :1
(Simple Random be estimated in two ways: e I_s B es?:lmator s »
Sampling Without L Pt B g value of is called an estimate.
Replacement) 2 ; : Criteria for a Good Estimator -
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" () Unbiasedness - A statistic is said to

be an unbiased estimator of parameter if
its expected value is equal to the value of
the parameter. The expected value of the
statistic expressed as ‘E” is the arithmetic
mean of the sampling distribution of the
statistic.

Thus,

I. The sample mean { ¥ ) is an unbiased
estimator of the population mean ()
because mean of the sampling distribution
of several means is equal to population
mean (u).

2. The sample variance (57) is a biased
estimator ofthe population variance (03)

. because the expected value of sample

variance | E(S?)] isnotequal to population
variance (62).

3. Anunbiased estimator of the population
variance (07) is given by —

§? =S‘{l—]=}:{x. ~F) [_ﬂ_J
n—1 n-1

This is because E (52} = o2,

(b) Consistency - A statistic is said to be
aconsistent estimator of a parameler ifit
comes closer to the value of parameter as
the sample size (n) tends to infinity. For
example, in random sampling from a
MNormal population, both the sample mean
and the sample median are consistent
estimators of population mean (u).

(c) Efficiency - A consistent statistic is
said to be *Most efficient’ estimator of a
parameter if its sampling variance is less
than that ofany other consistent estimator,
For example, sample mean (X} is more
cfficient then median (Med.) inestimating
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the population mean (p) since the
varianceofmean is smaller than variance
of median.

A statistic which has the minimum
variance among all estimators of
population parameter is called the
Minimum Variance (MV) estimator,

A statistic which is unbiased and has also
minimum variance (i.e. most efficient) is
called the Minimum Variance Unbiased
Estimator (MVYUE).

Sufficiency - A statistic is said to be a
*sufficient estimator’ of a parameter if it
contains all information in the sample
about the population parameter. For
example in random sampling from a
normal population, the sample means ()
is a sufficient estimator of .

Two Methods of Point Estimation -
Therearetwomethods of Pointestimation
as follows

1. Method of Maximum Likelthood

11. Method of Moments,

I. Method of Maximum Likelihood - It
is a process of choosing as an estimator
of population parameter, (@) that statistic
which when substituted for population
parameter (), maximizes the likelihood
function L.

L=fix,, @)fix,, @),...... fix, @)

The statistic which maximizes the
likelihood function L is called a
Maximum Likelihood Estimator
(MLE).

Properties of MLE

L. It is consistent, most efficient and also

sufficient provided a sufficient estimator
exists.

_— .

l

2. Interval Estimation
POINT ESTIMATION
Meaning - It provides a single value of a

statistic that is used to estimate an
unknown population parameter.

According to R. A. Fisher, the criteria for
a good estimator are:

(a) Unbiasedness, (b) Consistency,
(c) Efficiency, (4) Sufficiency

SAMPLING THEORY OF ESTIMATION

2. 1t tends to be distributed normally for
jarge samples.

3. Itis not necessarily unbiased. A biased
MLE can be converted into an unbiased
estimator by a slight modification,

4. Tt is invariant under functional
transformations.

INTERVAL ESTIMATION

Meaning - Interval Estimation provides
an interval of finite width centered at the
point estimate of the parameter, within
which unknown parameter is expected to
lie with a specified probability. Such an
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interval is called a confidence interval
for population parameter.
Confidence Limits - The lowerand upper
limitsofthe confidence interval are called
confidence limits.

Confidence Level (say 95%, 99%) and
Confidence coefficient (i.e. value of Z
from the Normal Distribution Table or
value of t from t-distribution Table)
corresponding to that confidence level-

The following table summaries when to
use which value (Z or f):

be normal

Sample Size ‘When Population When Population
S. I is known S. D. Is not known
n=30 Value of 7 (Z-Test) Value of Z (Z-Test)
< 30 Value of Z (Z-Test) Value of 1 (t-Test)

Nate: The population must

Confidence Interval as follows

Sample Size When Population When Population
8. D. is known S. D. is not Known
n>30 X+ 7, SE(X) X+ Z, SECX)
n<30 X+ Z, SEX) X +t,,-SEX)
Degree of freedom (v) = n-1

Confidence Coefficients Z from the table of areas under the standard normal
probability distribution at various confidence levels are given below

Confidence Level 9% 95% 98% 99% Almost sure level
Significance Level ] 10% 5% 2% 1%

Confidence 1.64 1.96 233 2.58 3.00
Coefficient £
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Hlustrative Examples:-

Example 1. The quality control manager

of a tyre company has sample of 100

tyres and has found the mean life time to

be 30,214 km. The population s.d. is 860.

Construct a 95% confidence interval for

the mean life time for this particular

brand of tyres.

Solution, Here n= 100, 7 = 30214, a=

860,

Also (| - @) % =95% sothatz _
[From table]

a_ 80 _560_

ASEG=Jp Jioo 10

. Confidence interval :- Lower
Confidence Level = (X)-Z, SE(X)
= 30214 - 86 x 1.96
=30214 - 168.56 = 30045.44
Upper Confidence Level

= X +2Z,SE(X)= 30214 + 86 x 1.96

=30214 + 168.56 = 30382.56
Example 2. In a random selection of 64
of 600 road crossing in a town, the mean
number of automobile accidents per year
was found to 4.2 and the sample s.d was
0.8, Construct a 95% confidence interval
for the mean number of automobile
accidents per crossing per year,
Solution. Here n = 64, N = 600, s.d of
sample s = 0.8,

(1-a)% =95%, sothe value of z = 1,96
Since we have a finite population of size

600 and'% = 64/600 = 1.106, which is
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more than 0,05, s0 we use the following
result to calculate the standard error of

X
SE.(%)

M L
-:I'n—l =1 v'r'-ﬁ 6001

08 (536 _ 08 4894 =0.091
7391599~ 7.93

Lower Confidence Level

=X-Z,SE(X)=42-0091 =
196=42-0.177 = 4.023

Upper Confidence Level

=X+ 2, -SE(X)=42+0091 x
1.96=42+0177=4377
Example 3. Arandom sample of size 100
has mean 15, the population variance
being 25. Find the interval estimate of
the population mean with a confidence
level of (i) 99% and (ii) 95%.

|C.A. (Intermediate); Nov. 1988]
Solution. Heren=100,0°=25, X =15.

a ] 3
E(f)se=—r—===05
5H4) Jno S0 10

(i) 99% confidence level z = 2.58
Confidence Intervals
-X+SE(X)xz,

=15+05%258=15+12%ie,
13.71 to 16.29.

(if) 95% Confidence level z = 1.96.

! .

2512

SAMPLING THEORY OF ESTIMATION

CONFIDENCE INTERVAL ESTIMATE OF THE PROPORTION

Population proportion. The population proportion P is the ratio of the number of
elements possessing a characteristic to the total number of elements in the population,

i€,

Number of elements possessing the characteristic

Total number of elementsin the Population

1fwe multiply the population by 100, then we get the percentage and we may make
use of percentage for the proportion and vice - versa.

Sample Proportion. The sample proportion pis the ratio of the number of elements
possessing a characteristic to the total number of elements *n” in the sample.

Number of elements possessing the characteristic

Sample Proportion: p =

It is important to note that the mean of
sampling distribution of p equals the
population proportion, i.e., E(P)=P.
Example 7. A random sample of 800
units from a large consignment showed
that 200 were damaged. Find 95%
confidence limits for the population
proportion of damaged units in the
consignment.

Selution. Here n = 800, Sample
proportion

200
=——=(125,¢=1-025=0.75.
P 200 q

[pg _ f025%075
SE(p)=,BL= \(U— =0.031
(P)=y7 o
Also (1 - a)% = 93% so that z, =1.69
Confidence limits for the population

proportion are: p +z, % S.E.(p).
Lower limit = .
p-2,%S.E(p)=025-196x0.031

n = Total number of elementsin the Population

= 0.25-0.06=0.19.

Upper limit = p+z = S.E.(p) = 0.25 +
1.96 x 0031 =025 +0.06=0.31.

Henee, 95 % confidence limits for the
population proportion of damaged units
in the consignment are 0.19 and 0.31.

Example 8. Chut of 300 households in a
town 123 have T. V. sets. Find 95%
confidence limits to the true value of the
proportion of the households with T. V.
sets in the whole town.

Solution: Here n = 300, Sample

; 123
proportion P=% =041, g=1-04!
=059

SEn= JE A ’E’-"—"'—s? = 0.0283.
n 300

Also  (1-afe=95%
z, =1.96.

therefore,

L

Y

|

L &
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Confidence Intervals
“X1SEMX)xz, = 15£(0.5)%1.96
=154 0.98 i.e 14.02 10 1598

Example 4, A sample of 100 gave amean
of 7.4 kg and a standard deviation of 1.2
kg. Find 95% confidence limits for
population mean.

[C.A. (Found.); Nov. 2001]

Solution:-Standard error ofmean S.E.

a 1.2
Tl=—== =02
®) Jn V100
95% confidence limits for population
mean are given by :

T+1.96 E ie.7.4+196%0.12

The confidence limits are: 7.1648 and
7.6352.

Example 5. (a) A random sample of size
65 wastaken to estimate the mean annual
income, of 1000 families and the mean
and standard deviation were found to the
Rs. 6300 and Rs. 9.5 respectively. Finda
95% confidence interval for the
population.

[C.A. (Found); May 1996]
Salution. (a) We have n = sample size =
65 (large), N = 1000, ¥ =6300,5=9.5,
Since the sample is large, so we can

assume that the sampling distribution is
Normal.
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n 65 :
ince — =——=0.065 > .05 L
Since N 1000 there
fiore, the finite Population correction

factor is used.

Thus we shall use the following result to
calculate the standard Error of ie.,

SE(X)= -

s [N-n_95 [1000-65
Jn=1VN=1" Jor V 1000-1

BN N i
Confidence interval
=[F-5.E(%)2, T+ 5.E(@)z]-
= [6300 - 1.15 = 1.96; 6300 + 1.15 =
1.96]

Le., [6300 - 2.25, 6300 +2.25] or
[6297.75, 6302.25].

Example 6. If sample mean is 20,
population standard deviation is 3 and
sample size is 64, find the interval
estimate of the mean.

[C-A. (Found); Nov. 1999]

Solution:- Interval estimate of the
sample mean is:

1.15

E-_}f;xl.%nmi%xl.%

Hence the interval estimate of mean
is: [19.265, 20.735)]
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Confidence limits = p + z, X S.E(p)

=041 + 1.96 00283 =0.41 + 0.055
Lower limit = 0.41 — 0.055 = 0.355
Upper limit = 0.41 + 0.055 = 0.465.
Hengce, 95 % confidence limits to the true
value of the proportion ofthe households
with T.V. sets in the whole town are
0.355 and 0.465.

Example 9. A factory is producting
50,000 pairs of shoes daily. From asample
of 500 pairs, 2% were found to be of
substandard quality. Estimate the number
of pairs that can be reasonably expected
to be spoiled in the daily production and
assign limits at 95% level of confidence.
[C.A. (Intermediate); May 1979, May
1987|

Solution. Here n = 500, Sample
percentage p=2%

SE(p)= ‘JM = J% =0.63

Also (l—ﬂ}ﬁ: =95% = z, =1.96.
. 95% confidence limits for the
percentage of substandard quality are:
pS.E(p)z, = 2¢(1.96 x 0.63)2+1.23

=2-1.23and2+1.23=(.77 and
3.23.

Number of pairs of shoes that can be
expected to be spoiled in daily production
lies between

0.77

077 . 50,000=385
100

3.23

and o * 50,000 = 1615

Example 10. Out of 20,000 customer’s
ledger accounts, asample of 600 accounts
was taken to test the accuracy of posting
and balancing where 45 mistakes were
found. Assign limits within which the
number of defective cases can be expected
at 3% level.

[C.A. (Intermediate); May 1976}
Selution. Here n = 600, Sample

45
i =—=0075
proportion 600

g=1-0.075 = 952.

SE(p)= J% ‘%ﬁ =001

Also (1-a)%=95% = z, =1.96.
95% confidence limits are p+z, * S.E(p)

= 0.075£1.96x0.011 = 0.075+022 =
0.053 to 0.97

Hence at 5% level of significance the
expected number of mistakes would lie
between 0.053 and 0.097. The number of
defective cases will lie between (.53 =
20,000=1060and .097 = 20,000 =1940.

Example 11, A random sample of 500
pineapples was taken from large
consignment and 65 of them were found
to be bad. Show that the standard
deviation of the population of bad one
in a sample of this size is 0.015 and
deduce that the percentage of bad
pineapples in the consignment lie
between 8.5 and 17.5.




25.14 SAMFPLING THEORY OF ESTIMATION

Solution. Here n.= 500, Sample
proportion
05
=—=0.135=1- =
P 500 g=1-0.13=0.87.

Standard deviation or standard error of
population of bad pineapples

=
rq ||I)_13 = 0.87
.T.E.(p]=\17= Tn-——lo.l)ﬁ

Here the level is not specific so we take
Z=13,

-, 99.73% confidence limits for the
proportion of bad pineapples
p=1SE(pl=0.131(3%0.015)=0.13 £
0.045 i.e. 0.085 10 0.175

Hence 99.73% confidence limits for
percentage of bad pine apples 0.085 =
100 and 0.175 * 100 i.e., between 8.5%
and 17.5%.

t - DISTRIBUTION

Example 12. A sample of size 9 from a
normal population gave ¥ =15.8and s:' -
10.3, Find a 99% interval for population
mean,

|C.A. (Intermediate), November 1985]

Solution. We are given 7 = lS,S.Jf -
10.3 and n=5.

-, Degree of freedom=n—1=9-1=8,
Alsoty,, for8df=3.36 [From t table]
99% confidence limits for the population

L: 5
mean ¥ a:extfm_,?
n-1

=15.8 + 3.36x %

=158 £ 336 % 1.135=15.8 £ 38134
= 11.9864, 196136,
Hence 99% confidence interval =
[11.9864, 19.6136]

DETERMINATION OF SAMPLE
SIZE

The determination of sample size for
estimating a mean or proportion is g
crucial question. By selecting a sample
s12¢ lower than the correct size may
affect reliability and a higher one will
mean more cost and time. The
determination of the size of a sample 5
the most important factor for the purposes
of estimation of the value of the
population parameters. We have
following formula for it.

Sample size for Estimation a Mean

In order to determine the sample size for
estimating a population mean, the
following factors must be known:

(/) The desired confidence level.
(if) The permissible sampling error
E=x-mn
(i) The standard deviation 0.

Alfter having known the above mentioned
three faciors, the size of sample mean n

is givem hy#n =[%)

Sample size for Estimating a
Proportion

In this case we must know the following
three factors:

(#) the desired confidence level.

(i) the permissible sampling error E=
difference between the estimate

[ -

e
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We know that stundard deviation is 1.08 seconds,

rllz|23]=09973=1

[From standard normal Table]
= 7 lies between —3 and +3 almost
surely.

Here Z.=3.

. PO
Now, sample size # = gf_a_

> 0.35(1-0.35)x 3" _0.35%0.65%9

What should be the size of the sample
in order to be 99% confident that the
error of her estimates of mean would
not exceed (.18 seconds?

(a) 240 (k) 210
() 300 (d)} WNone
Ans.: (a)

Q.18. The incidence of a particular
disease in an area in such that 20 %,
people of that area suffers from it
What size of sample should be taken so
asto ensure thatthe error of estimation

(0.05) s of the proportion should not be more
v 2.0475 =810 than 5 % with 95% confidence ?
0.0025 (a) 206 (B) 246
Hence, the sample size is 819, (c) 303 () None
Q.17. In measuring reaction time, a | Ans.: (b)
psychologist estimated that the

Q.1. Sampling fluctuations may be
described as:
(@) The variation in the values of a
sample
{b) The differences in the values of a
parameter
{¢) The variation in the values of a
statistic
{e) The variation in the values of ob-
servations

[Nov. 2006]
Solution : (c) If we compute the value of
a statistic say, mean, it is quite natural
that the value of the sample mean may
vary from sample to sample as the sam-

pling units of one sample may be differ-
ent from that of the another sample.

Therefore, sampling fluctuations may be
described as the variation in the values of
a statistic.

Q.2. Arandom sample of size 17 has 52
as mean, The variance is 160, The 99%
confidence for the mean are:

(a) [42.77,61.23]
(b) [44,58]
() [49,51]
(d) (37, 18]
[Nov. 2006]

Solution : (a) Given:5=4160 =12.65;

— -

L

from the sample p and the param-
eter P to be estimated =P - p.
(iii) the estimated true proportion of
SUCCESS,
The sample size n is given by
' pg
E?
Example 13. It is known that the
population standard deviation in waiting
time for L.P.Gi. gas cylinder inDelhiis 15
days. How large a sample should be
chosen to be 95% confident, the waiting
time is within 7 days of true average.

Solution. The required sample size is

H 2
n=[£) ='”‘"x"%] =17.64.
A (TTF e

n= where g=1-p

Hengce, the size of the sample is 18,

Example 14. A manufacturing concem
wants fo estimate average amount of
purchase of its product in a month by the
customers whose standard error is Rs.
10. Find the sample size if the maximum
error is not to, exceed Rs.3 with a
probability of 0,99,

Solution, It is given that’

plix-ul3]=099

Jn

From (1) and (11}, we have

[ 2.58x10
258—==3=n=
S (e

[2.58)«']0
e
or 3

i p[ti— nl.zssi]— 0.09...(1l )

2
J =(R.6)2
=73.96=74.
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Hence, the sample size should be 74.

Example 15. Mr. X wants 10 determing
on the basis of sample study the mean
time required to complete acertain job so
that he may be 95% confident that the
mean may remain within = days of the
true mean. As per the available records
the population variance is 64 days. How
large should the sample be for his study?

[C.A. (Intermediate); May 1987]

Solution_ Here g = /64 =8, AlsoZisN
(0, 1).

It is given that
plr-ul<2]=095....ccirr)

But p[(i—u}sl.%%]=ﬂ.95 ()

From (1) and (1), we get

1.96x 0 [1.9@3}’
=2l=n= 5

;ﬂ

=(7.84)2=61.42 =62

Hence, the sample size should be 62,

Example 16, The business manager of a
large company wants to check the
inventory records against the physical
inventories by a sample survey. He wants
to almost assure that the maximum
sampling error should not be more than
5% or below the true proportion of
accurate records. The proportion of the
accurate records is estimated at 35%
from past experience. Determine the
sample size.

Solution:- Here p=0.35, E = 5% =0.03.
Confidence coefficient |-og=1

Mean =52 and sample size ie. n=17
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(k) Estimation, efficiency, expectation
and sufficiency
. = 5 4 v efficienc .
and Error = SE(X) = —= ! (c) Consistency, efficiency, sufficiency
fiond ) ni-1 and unbiasedness
12,65 —3.1625 (d) Estimation, consistency, efficiency
. w"ll?——l ik and sufficiency.

+8* known and n < 30, So t - Test will
used. Degree of freedom=d.f.=n-1=
17-1=16

taoussoar = 2-92 ( From Table )

LCL= i ~ toms s SE( i)
=52-(252).(3.1625) = 42.7655 = 42,77

UCL =X+ ty 300 16 SE(X)
=52 +( 2,92 )(3.1625) = 61.2345
=61.23 :
Therefore, the confidence limits are
given by [42.77,61.23]
Q.3. Which sampling provides sepa-
rate estimates for population means
for different purposes and also an over
all estimate 7

(@) Multistage sampling

{b) Simple random sampling

(€) Swstematic sampling

() Stratified sampling

[Nev. 2006]

Solution : () Stratified sampling pro-
vides separate for population means for
differents segments and also an overall
estimate.

(.4, The criteria for an ideal estimator
are:
(@) Unbiasedness, expectation, estima-
tion and sampling

[Feb. 2007)
Solution : (c) The criteria for an ideal
estimator are consistency, efficiency,
sufficiency and unbiasedness.
(3.5. The permissible sampling error is
required to determine sample size for:
{a) Estimating a Proportion
(&) Estimating a Mean
(¢} Both (a) & (&)
() Mone of these
[May 2007]
Solution : (¢) The permissible sampling
error is required to determine sample
size for estimating a proportion and mean.
Q.6. If the population 8.D. is known to
be 5 for a population containing 80
units, then thestandard error of sample
mean for a sample of size 25 without
replacement is: F

(b) 0.80 -

(a) 0.83
(c) 093 (d) 0.74
[May 2007}

Solution : (@)oo =5.N =80,n=25

In case of WITHOUT REPLACE-
MENT

!l e
ASEX)=—= [ —
il JFJN—l
5 80-25 5
= B0-23 _ 5, 0,696 =0.834
%5 V801 5.
~0.83

—.
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(1.7. A researcher wishes to estimate
the mean of a population by using
sufficiently large sample. The prob-
ability is 0,95 that the sample mean
will not differ from the true mean by
more than 25% of the standard devia-
tion, How large sample should be
taken?

{a) 72
(c) 42

(b) 62
() 32

[May 2007]
Selution : (b) Given; Confidence Limit
=95%
Zuu's = .96
Emror=FE=0.25 of =025

E , |0:Z56,
= 614656
=i =62
.8, In determining the sample size

(a) Point Estimate
(h) Interval Estimate
{¢) Both {a) & (&)
(cf) None of these

[Aug. 2007}
Solution : (b) Interval estimation is
when we have an idea that the error
might be involved.

Q.10. A sample of size 3 is taken from
a population of 10 members with
replacement. If the sample observa.
tions are 1,3 and 5 what is the estimate
of the standard error of sample mean?

{a) 1.02 () 1.92
(e) 2.37 (d) 3.01
[Nav. 2007]

Solution : (a) Here, ¥ X =1+3+5=9

Y X?=149+25=35
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Q.11 For a given sample of 200 items
drawn from a large population, the
mean is 65 and the standard deviation
is 8. Find the 95% confidence limits
for the population mean:

(a) [67.11,63.89]

(b) [66.11,63.89]

(¢) [68.11, 65.89]

(e} None of these

[Nov. 2007]

Solution : (b) Given, X =65,5=8
95% = confidence limits for population
mean |

5o, Significance Level =35 %
‘J_ -_zﬂ

(fpe is ignored since population is large)

6
¥ 200-1

Confidence Level =

=65t %1.96=65%1.11

A statistic ‘T’ is said to be an unbiased
estimate of the corresponding popula-
tion parameter 0, if E(t) = 0

= themean value of the sampling distri-
bution of the statistic ‘1" is equal to the
parameter of the population.
Q.13. A simple random sample of size
10is drawn without replacement from
a universe containing 85 units. If the
mean 90 and S.I. 4 is obtained from
the sample, what is the estimate of the
standard error of sample mean?

(a) 0.1176 (h) 0.58

(e) 1.19 (d) 1.26

[Feb. 2008

Solution : () Here, n = 10, N = 85,

X =90,5=4
Since, Samples are drawn
WITHOUT REPLACEMENT

OR, %:12:0.11?& 0.05, so fpc is

for estimating 1 population mean, the Z x? Z xY) = (66.11, 63.89) . 85
number of factors must be known is: b ) s Q.12 An unbiased estimator: required.
2 H i 0 £
(a) () 3 (a) I?s the smallest variance among SE()S 3 [N-n
ic) 4 () 5 o all estimator Ja= N=1
JAug. 2007] o ——[—] = 2,666 =1.633 (), Fs ahways the best estimator 4 f55-10

Solution : (b) 3 factors must be known () Has an expected value equal 1o the To—1 ¥ 85-1
for determining the sample size for esti- . 5.E(X) without replacement true parameter value o
mating a population mean Le. {d) Always generates the true value of = EXE R J0.893

(i) the desired confidence level s the parameter 5

(if) permissible sampling error b Lml [Nov. 2007] = EXU.‘)“

E-X-4 Solution : (¢) An unbiased estimator has i
o 1633 jl0-3 an expected value equal to the true up
{#ii) the standard dm-_iation o FimT Vio-1 parameter value. Q.14. A simple random sample of size
Q.9. When we have an idea that the OR 66 was drawn in the process of esti-
error might be involved, we use: = lfﬁsxn_saz ~1.02 mating the mean annual income of
5 :
25.20 SAMPLING THEORY OF ESTIMATION SAMPLING THEORY OF ESTIMATION 25.21
950 families of a certain township. The | 2. Sufficiency = 1= 5.E(x)x1.96 = 4804 ...... (| @ 210 (b) 380
mean and standard deviation of the | 3 Congisrency L A (c) 190 (d) 400
‘ d | +5.E(x)x1.96=51.96...... 2

Sy e !o_um:l L?M;Is ;5.'30 :':1_ 4. Efficiency ol ) ) [Dec. 2008]
Rs. 7.65 respectively. Find a 95% Subtracting (1) from (2)

fidenice interval for the population
mean:

(@) [4782.15,4731.85]
(b) [4728.15,4731.85]
() [4793.854801.85)
{d) MNonme of these
[Feb. 2008]

Solution : (b) Given ; 95% =confidence
limits for population mean

S
SEAX
I= «v"_l  Sample mean is

given)

765 765 & 4i
B (s
Now confidence limits are :

[X +Z, x5.E(X)]
=[473040.9481.96]

=[4730+1.85] = [4728.15, 4728.85]

Q.15. The sample mean is:
(@) An MVUE for population mean
(b} A sufficient estimator for popula-
tion mean
{ch A consistent and efficient estima-
tor for population mean
(dy Al of these
[Feb. 2008]
Solution : () The Sample Mean fulfils
all the conditions of a'good estimator.

1. MVUE (Min. var. unbiased Esti-

Q.16. Which sampling adds flexibility
to the sampling process?

(@) Systematic sampling

(b) Multistage sampling

(¢) Stratified sampling

(d) Simple random sampling

[Feb. 2008

Solution : (&) Multistage Sampling adds

flexibility into the sampling process
which is lacking in other schemes,

Wote : Students are advised to take note
of'the final result only and not deliberate
on the caleulations.
©.17. For any unknown parameter,
how many interval estimates exist?

(a) 1 ) 2

(c) Many (@ 3

[June 2008

Solution : (c) For any unknown param-
eter many interval estimates exist i.e. a
range of values.
.18, If it is known that the 95%
L.C.L.and U. C. L. to population mean
are 48.04 and 51.96 respectively, what
is the value of the population variance
when the sample size is 1007

(a) 9 (by 11

(e) 12 (d) 100

[June 2008/

Solution : () As we know, 95 % confi-
dence limits are.

mator)

= X+SE(x)2,

2. SE(x)x 1.96=3.92

LSE(M) =1

o g
But $.E.= (x) = —= (from above)
T

= =1

L
Vn

Wl

=
V100
al =100

0Q.19. The hypothesis which is tested
for possible rejection under assump-
tion, that is known is:

() Null Hypothesis

(b} Alternate Hypothesis

(¢) Simple Hypothesis

(d) Composite Hypothesis

[Dec. 2008]

Solution : (a) In tests of hypothesis, we
always begin with an assumption or hy-
pothesis (i.e. an assumed value of a popu-
lation parameter). This is called. Null
Hypothesis. R.A. Fisher defined :—
Null Hypothesis as “the Hypothesis
which is tested for possible rejection
under the assumption that it is true.”
Q.20. A Population comprises of 20
members. The number of all possible

samples of size 2 that can be drawn
from it without replacement.

ol

Solution : (c) S'amplmgdlsmhutmrl with-
out replacement:

As N =20and n = 2, the total number of

possible samples WOR
= Mg, =", =190

Q.21. For an unbiased estimator which
of these is not an abselute condition.

(a) Efficiency

(B) Sufficiency

{r) Unbiasedness

(d) Minimum variance

[Dec. 2008)

Solution : (J)Foranunb:md estimator,
minimum variance is not an absolute
condition.
Q.22. In sampling, standard devia-
tions are known as;

() Expectation

(#) Sampling Errors

(¢) Standard Error

(el) Al of the above

[June 2009]

Solution : (c) The Sampling Distri-
bution possesses different characteris-
tics, The mean of statistic, as obtained
from its sampling distribution, is known
as “expectation” and the standard devia-
tion of the statistic T is known as the
“Standard Error (SE)”

Q.23. When every member in popula-
tion has an equal chance of being
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selection, then that sampling is
called

(@) Restrictive

(b) Purposive

{c) Subjective

(o) Non-restrictive

[June 2009]

Solution : (d) When the units are
selected independent of each other in
such a way that each unit belonging to
the population has an equal chance of
being a part of the sample, the sampling
is known as Simple Random Sampling.
Simple Random Sampling is also known
as Non-Restrictive sampling as the
sample is selected randomly and there is
no restriction.
.24, Except sampling error, other
errors in sampling are:

{a) MNon-sampling errors

(b) Standard errors

(c) Sampling fluctuations

(d) All of these

[Tune 2009)

Solution : (@) Errors or biases inasurvey
may be defined as the deviation between
the value of population parameter as
obtained from a sample and its observed
value. Errors are of two types:
(i} Sampling Errors-
Since only a part of the population
is investigated, every sampling de-
sign is subjected to' this of error.
Factors contributing to sampling
SITOF are:
(@) Errors arising out due to
defective planning design.

OF ESTIMATION

(b) Errors arising out due to sy,
stitution.
{¢) Errors owing to faulty demay.
cation of units, etc.
(i) Non-Sampling Errors-
This type of errors happen both i
sampling and complete enumerg.
tion. Some factors responsible for
this particular kind of biases are
lapse of memory, preference for
certain digits, ignorance, etc.
.25, Distribution formed of all pos.
sible value of statistics is called X
(a) Sampling Distribution
(b) Classification
() Tabulation
(e None
[Dec. 2009]
Solution : () Distribution formed of all
possible value of statistics is called Sam-
pling Distribution [Self-Explanatory].
.26, In sampling, standard error is:
(a) Standard deviation
() Quartile deviation
(c) Mean deviation
(d) Coefficient of variation
[Dec. 2009]
Solution : (a) The standard deviation of
the statistic, as obtained from its sam-
pling distribution is known as “Standard
Error”.
Therefore, in sampling, standard error is
Standard Deviation [Self-Explanatory].

Q.27.If every 9th unit is selected from
universal set then this type of sam-
pling is known as:

25.24

() Null hypothesis
() None of these
[Dec. 2010]
Solution : (c) Null hypothesis. (As per
definition)
Q.33. A selection procedure of a
sample, having no involvement of prob-
ability is known as:
(a) Purposive Sampling
(b) Judgment Sampling
{c) Subjective Sampling
(d) All of the above
[Dec. 20101
Solution : (d) All of the above (as per
definition)
Q.34. Standard Deviation of a Sam-
pling Distribution is called 7
() Standard Error
(b) Statistic
(c) Parameter
(d) None of the above
[June 2011
Solution : (a) When the average amount
of the variability of the observations of a
population is computed, it is called the
Standard Deviation. But when the aver-
age amount of the variability of the ob-
servations of a sampling distribution of a
statistic is computed, it is known as Stan-
dard Error.
Thus, the Standard Deviation ofthe Sam-
pling Distribution is known as Standard
Error.

Q.35. If the standard error is 1/2 and
the parameter of Normal population

SAMPLING THEORY OF ESTIMATION

given to be 8.0 = 4 then, find the
sample size 7

(a) 1024
(¢) 64

ib) 16
(d) 36

[Fune 2011)
Solution : () Since, Standard Ermor

- o
S(X)=—
S.E i

n = sample size = 7
Given 6 =SD=4and SE=172

=N o
il

.36, The total number of samples of
size n drawn from a population of size
N units by simple random sampling
without replacement is:

@ “c,

(d) o

[Dec. 2011)
Solution : (k) The total number of pos-
sible sample of size n out of N without
Replacement =",
Q.37. Type 11 errors are made while
we accept a null hypothesis which is

(@) N*

(e) "Cy

(a) True (b) False
(¢} Doubtful {d) Mot Defined
[Dee. 2011}

Solution : (k) Type 1 errors are made by
accepting the Null Hypothesis (#y)
when it is FALSE, that is when a Null
Hypothesis is false but it is accepted
due to insignificant difference between!

observed & expected values.

-
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{a) Quota Sampling

(b) Systematic Sampling

(¢) Stratified Sampling

() None of these

[Dec. 2009]

Solution : (b) Systematic sampling
refers to a sampling scheme where the
units constituting the sample are selected

atregularinterval after selecting the very
first unil at random i.e. with equal prob-

~ ability. Therefore, if 9th unit is selected

from universal set, then it is known as
systematic sampling.

| (Q.28. The Standard deviation of the

_sampling distribution of a statistical
 distribution is a:

(@) Critical value
() Biased estimate
(¢) Unbiased estimate
() Standard error
[Dee. 2010/

Salution : (cf) The standard deviation of
the statistic, as obtained from its sam-
pling distribution is known as “STAN-
DARD ERROR".

Therefore in sampling, standard error is
Standard Deviation. [Self-Explanatory]

.29, The sampling is said to be large
sampling if the size of the sample is:

{a) Greater than or equal to 30
(B) Less than 30
(c) Less than or equal to 35
(e Less than 25
[Dec. 20107
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Q.38. In order to test the quality of
chalks the best suitable method will

be
(@) Coimplete enumeration
(b) Simple random sampling
(c) Systematic sampling
(d) Stratified sampling

[June 2012)
(b) The correct answer is

Solution :

2523

Solution : (a) Sampling is sad 1o be large
sampling if the size of sample is greater
than or equal to 30. [Self-Explanatory]
Q.30. The errors other than sampling
error are termed as:

(a) Response error

() Non-response error

() Non-sampling error

{cf) Type I error

[Dec. 2010f

Solution : (¢} Errors are of two types-

{1} Sampling errors

(2) Non-sampling errors
Q.31. The method of sampling in which
each unit of the population has an
equal chance of being selected in the
sample is:

(a) Random sampling

(#) Stratified sampling

() Systematic sampling

() None of the above

fDec. 2010]

Solution : () Simple Random Sampling
(SRS):

When units are selected independent of
each other in such a way that each unit
belonging to the population has an equal
chance of being a part of the samples,
thesampling is knownas Simple Random
Sampling or just Random Sampling.
.32, The hypothesis which is tested
for possible rejection under the
assumption that it is known as:

(@) Biased hypothesis
(B) Alternative hypothesis

2525
() Both{a) and (&)
(d) None of the above
fJune 20012f
Solution : (c) Consistency and elli-

ciency:
“A statistic ‘t" is known to be con-
sistent estimator of the parameter
‘0" if the difference between T and
0 can be made smaller and smaller
by taking the sample size ‘n’ large

Simple Random Sampling because the
population is Homogeneous & not very
large.

Q.39.In a factory there are 48 employ-
ees with employee code from 1 to 48,
the employer desires to take the sample
of every sixth employee under the sys-
tematic sampling technique, the
sample size will be:

(a) 6 (b) 8

() 10 (d) 7

[June 2012}

Selution : (#) Under Systematic Sam-
pling Technique, we know:
N=nk ('k'<n)
Where N = Population size = 48

n = Sample size =7

K = Sample interval = 6
48 =nx6 '

n=8
Q.40. The statistic T is said to be con-
sistent estimator of the population
parameter ‘()" if:

(@) E(T)=Q

(h) V(T)= Oasn — =

8o,

and large,”
Mathematically, T is consistent for 0 if
E(T) =0 ;
and VIT) =0 as n—se=

Q.41. Sampling is a tool which helps to
know the characteristics of the
by examining only a small part of it:

(a) Population (b) Data
() Sample (d) All the above
[Dee. 2012}

Solution : (c) Sampling is a tool which
helps to know the characteristic of the
sample by examining only a small part
of it.

0Q.42, The criteria for an ideal estima-
tor are:
(a) Unbiased and minimum variance
(h) Consistency and efficiency
(¢} Sufficiency
(d) All of the above
[Dec. 2012]

Solution : (&) The criteria for an ideal
estimator are unbiased and minimum
variance consistency and efficiency and
sufficiency.
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.43, If N, n denote sizes of the popu-
lation and its factor of finite popula-
tion, correction is given by:

(@) JN-mIN=-D
() JIN-DIN-n)
(¢} JU-N)N=n}

correction is given by 1.[[ Nl

SAMPLING THEORY OF ESTIMATION

(@ JIN+mAN-T)
[Dec. 2012

Solution ¢ (@) Factor of finite population

N-n

Vi QUESTIONS (FOR PRACTICE)

Type -1
Select the correct alternative out of the
Eiven ones:
Q.1. Sampling errors are:
(@) caused by inaccurate measurement.
(b) the result of the chance selection
of the sampling units.
(c) of no great concern.

() larger for a census than for a
sample.

Q.2. Non-sampling errors are
(@) caused by inaccurate measurement.
(b) the result of the chance selection
of the sampling units.
{c) of no great concern.
() always larger for a census than fen
a sample.
Q3. If p, wis the population mean,
and o is the population variance,
then the mean and variance of a sample
are equal to
(@) u, and o

(6) p/nand o/

(© u,nand 0%t
@ uand hn

Q.4. A sample consists of

(g) all units of the population.

(b) 50 per cent units of the populition,

(c) 5 per cent units of the population.

{d) any fraction of the population.

Q.5.1f we sample without replacement,

(@) it is important to consider the size
of the sample relative to the size of
the population.

(b) a larger sample relative to the size
of the population is preferred be-
cause it will reduce the sampling
erTor.

() the sample size is not imporfant.

(ah use a smaller sample.

Q.ﬁ.lfwesamplewiﬂlantmplacemenl
and the sample IS large relative to the
population,

{a) the sample variance will be small.

() the sample mean will be large.

{c) the sample variance will large

25.28
(b) Every sample abways has an equal
chance of being selected.

(¢) All the samples are of exactly the
same size and can be counted.

(d) (a) and (b) but not ().

Q.16. The magnitude of the standard
error of an estimate is an index of its:

(@) accuracy (b) precision
(c) efficiency  (d) all of these.

.17. An estimate based on a fixed set
of values of a sample always possess:

(a) asingle value

(b) any value

{e) avalue equal o one
() all of these.

Q.18. If the sample values are 1,3,5.7,
9, the standard error of sample mean

s :

(@) S.E=.2

(b) S.E.= 142

{c) S.E.=20

(d) S.E.=1/2.

Q.19. Which of the following

statements does not hold good in case
of stratified sampling?

(a) Stratified sampling is always good.
(b) Stratified sampling is convenient.
() Reduces error for fixed cost.

{d) Enables to gather information
about different stratum separately.

Q.20. What precaution(s) make(s)
cluster sampling more efficient?

SAMPLING THEORY OF ESTIMATION

(b) By taking clusters of small size.

{¢) Choosing clusters having least
variation clusters.

() Al of these.

Q.21. Suppose you are performing

stratified sampling on a particular

population and have divided the
population into strata of different sizes.

How can you now make your sample

selection?

{a) Select at random an equal number
of elements from each stratum.

(b) Draw an equal number of elements
from each stratum and give weights
to the results.

{c) Draw a number of elements from
each stratum proportional to its
weight in the population.

() (b)and (c) only.

(.22, A population is divided into

clusters and it has been found that all

items within a cluster are alike. Which
of the following sampling procedures
would you adopt?

(@) Cluster sampling.

(b) Simple random sampling.

(c) Systematic sampling

(d) Stratified sampling.

Q.23. In which of the following

situations would 7: = ':r;% be the
correct formula to use for computing
o, ?
{a) Sampling is from a finite popula-
tion with replacement.

(a) Choosing clusters having largest
within variation.

(b) Sampling is from an infinite popu-
lation.

—

. estimating a parameter is called:

SAMPLING THEORY OF ESTIMATION

{d the sample variance must be ad-
justed

©.7. Probability of selection varies at
each subsequent draw in:

{a) sampling without replacement.
() sampling with replacement.
(c} both (a) and (#).
(d) neither (a) nor (b).
Q.8. The number of possible samples

of size 11 from a papulation of N units
with replacement is:

(a) n* (&) N
(€} o= (d) none of these,
Q.9. A function of variates for

{a) an estimate

{b) an estimator

{c) aframe

(d) a statistic.

Q.10. Let the standard error of an
estimator T under srswor is more than
thestandard error of T under stratified
randomly sampling. Then T under
stratified sampling as compared to T
under srswor is:

(@) more reliable.

(b) equally refiable,

(e} less reliable,

{d) not comparable.
Q.11. Which of the following basis

distinguishes cluster sampling from
stratified sampling?

(@) A sample is always drawn from
each stratum whereas no sample of
elementary units is drawn from
clusters.

2527

() Clusters are preferably hetero-
geneous whareas strata are taken
as homogeneous as possihle.

(c) Small size clusters are better
whereas there is no such restriction
for stratum size,

(d) all of these,
.12, Non-response jn surveys mean:

(a) non-return of questionnaire by the
respondents.

(b) non-availability of respondents.
() refusal to give information by the
respondents.
() all of these.
0Q.13. Choose the pair of symbols that
best completes this sentence:
is a parameter, whereas s a
static.
(a) N, 4 | (B) N,n
(e} a,s (d) all of these,
.14, Regarding the number of strata,
which statement is true?
(a) More the number of strata, poorer
it is.
(B) Lesser the number of strata, better
it is.
(c) More the number of strata, better
it is.
(d) Not more than ten items should be
there in a stratum,

Q.15. In random sampling, we can
describe mathematically how objective
our estimates are. Why is this?

{a) We always know the chance that a
population element will be in-
cluded in the sample.
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() Sampling is from a finite popula-
tion without replacement.

(d) (@) and (&) only.

Q.24. If population variance of an
hlﬂnjupop-hﬁnnlsZCrmdasample
of n items is selected from this
population, the standard error of
sample mean is equal to:

(@) a/m (B) airn
(e) orn () o

25. A population is perfectly
homogeneous in respect of a charac-
teristic. What size of sample would
you prefer?

(a) A large sample
(b) A small sample
(e) A single item
{d) Mo item,

Q.26. A systematic sample does not
- yield good results if:

(a) variation in units is periodic.

(B} units at regular intervals are cor-
rected.

(¢} both () and (5).

(d} none of (a) and (b).

Q.27. Double sampling is also known
as:

(@) two stage sampling.
() two phase sampling.
(€) two directional sampling.
{(d) all of these.
Q.28, If we sample with replacement,

{a) it is important to consider the size
of the sample relative to the size of

2529

(b} alarger sample is preferred,

(c) the sample variance will not be bi-
ased.

{d) a smaller sample is preferred.

Q.29. If we sample with replacement
and the sample is large relative to the
population.

(a) the sample mean will be biased,
(B) the sample variance will be biased.
(e) the sample mean will be large.
() no adjustments need to be made.
Q.30. The number of possible samples

of size n out of N population units
without replacement is:

(a) ™C, (B (N
() n? (d) nl.

Q.31. Probability of anyone sample of
size n being drawn out of N units is:

(a) IIN (B) N

oy

32, Two stage sampling design is more
efficient than single stage sampling if
the correlation between units in the
first stage is:

{¢) 1/n!

(b) positive
(d) none of these.

Q.33. The discrepancy beiween

estimates and population parameters
is known as:

(@) human error.

() enumeration error.
() sampling error.
(e formula error,

{a) negative

(¢} zero

the population.
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Q.34. If larger units have greater
probability of their inclusion in the
sample, it is known as:

(@) selection with replacement.

(b), sclection with probability propor-

tional o size. :
(¢) probability selection.
() selection with constant probability.

.35, 1f there is a certain number of
very high values in a sample, then it is
preferable to calculate:

(a) standard deviation.
(#) standard error.

{¢) variance.

(&N all of these,

Q.36. A population consisting of the
results of the conceptually repeated
trials is known as:

{a) hypothetical population.
(b) infinite population.
() finite population.
(cf) real population.
Q.37. The dispersion among sample
means isless than the dispersion among
the sampled items themselves because:
(@) each sample is smaller than the
population from which it is drawn.
(b)) very large values are averaged
down, and very small values are
averaged up.
{c) the sampled items are all drawn
from the same population,
(cf) none of these.

.38, Aselection pmc'eauré ofasample
having no involvement of probability
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(@) judgement sampling.

(b) purposive sampling.

{¢) subjective sampling.

() all of these.

Q.39. Sampling is inevitable in the
situation (s): .
(&) when the population is infinite.
(b) blood test of a person.

(¢) testing of life of dry battery cells.
(d) all of these.

.40. An unordered sample of size n
can occur m:

{a) nways (&) n!ways

{c) 0 ways () one way.
Q.41. Suppose that a population with
N =144 has U =24, What is the mean
of the sampling distribution of the

(a) 24 )

by 2

(c) 4.8

{d) Cannot be determined from the in-
formation given.

Q.42.1n simple random sampling with
replacement, the same sampling unit
may be included in the sample:

(a) only twice

(k) only once

{c) more than once
(d) none of these,

Q.43. If each and every unit of &
population has equal chance of being
included in the sample, it is known as:

is known as:

(a) purposive sampling

2532

.52, A population consisting of all the
items which are physically present is
called:

(&) hypothetical population.

(b) real population.

{¢) infinite population.

(¢f) none of these.

Q.53. A population consisting of all
real numbers is an example of:

(@) an infinite population.

(b) a finite population.

() an imaginary population,

(d} none of these, :

.54, The number of all possible
samples of size two from a population
of 4 units is :

(a) 2 (h) 4
(c) 8 {d) 12.
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(b} restricted sampling.

(c) probability sampling.

() none of these.
(.58, An estimator can possess :
(a) a fixed value

(b) any value

{c) both (a) and (b}

(d) nome of these.

).59. The finite population multiplier
does not have to be used when the
sampling fraction is:

(@) greater than, 0.05, '
(b) greater than 0.50, 3
(¢) lessthan 0.50.
() none of these.

Q.60 If the items are destroyed under
investigation, we have to go for :

T

w

mean for samples of size 257 |J

+

().55. Probability of including a
specilied unit in a sample of size n
selected out of N units is:

{a) Vn (&) I/N

{c) n/N (d) MNin.
Q.56. What sampling design is most
appropriate for cluster sampling?

(a) Simple random sampling without
replacement.

(b) Stratified random sampling.
(c) Simple random sampling with re-
placement.
(d) Quota sampling.
Q.57. To meet requirement of the

principle of validity of sampling
methods, one must adopt:

(@) purpose sampling.

(@) complete enumeration
(k) sampling studies
() both (a) and ()
(d) none of these.
().61. What distinction exisis between
cluster sampling and two stage
sampling ? .
(a) In cluster sampling, one studies
each unit of the selected cluster,
whereas in two stage sampling one
selects a sample of elementary
units from each cluster.
(h

In two stage, sampling one draws
a sample in two stages, whereas in
cluster sampling only a sample of
clusters is selected.

{c) Both (&) and (b).

(d) none of these.
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(b) restricted sampling.
(¢) subjective sampling.
() unrestricted sampling.
.44, The errors emerging outof faulty

planning of surveys are categorised
as:

(@) non-sampling errors.

(b) non-response errors.

() absolute error.

(d) sampling errors.
.45. When an investigator wants a
‘sample containing m units which
possess a rare attribuote, the
appropriate sampling procedure is;

(@) stratified sampling.

(B) srswor.

(¢) inverse sampling.

(d) all of these.

.46, Probability of drawing a unit at
each selection remains same in :

() srswor.

(b) srswr.

(c) both (a) and (b)

() none of (a) and (b).

0.47. The centrallimit theorem assures

us that the sampling distribution of
the mean: :

(@) is always normal.

(#) is always normal for large sample
Sizes,

(¢) approaches normality as sample
Size increases.

(d) appears normal only when N is
greater than 1,000.
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.48, Simple random, sample can be
drawn with the help of:

() random number tables

(&) chit method

() roulette wheel

(a) all of these.
Q.49. Suppose that, for a certain
population, - iscalculated as 20 when
samples ol'.six.e 25 are taken and as 10
when samples of size 100 are taken. A
quadrupling of sample size, then, only
halved ;. We can conclude that
increasing sample size is:

(a) always cost-effective,

(&) sometimes cost-effective.

(¢) never cost-effective.

(d) none of these.

0.50. Increase in reliability and
accuracy of results from a sampling
study with the increase in sample size
is known as the principle of:

(a) statistical regularity.

(b} optimisation.

() law of increasing returns.

(d) inertia of large numbers.

.51, Suppose that, for a certain
population, . isealculated as 20 when

samples of size 25 are taken and as 10
when samples of size 100 are taken. A
quadrupling of sample size, then, only

halved o-. What must be the value of
o for this infinite population?

(a) 1,000 (h) 500

{c) 377.5 () 100
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Q.62. A population was divided into
clusters and it was found that within
eluster variation was less than the
variation between clusters. Ifasample
of units was selected from each ¢l S
the sampling procedure used was:

(@) multistage sampling.
(b} stratified sampling.

(¢) cluster sampling.
(d) none of these.
.63. Systematic sampling means:
(@) selection of n contiguous units.
(b

selection of n units situated at equal
distances.
(&) selection of n largest units.
(d) none of these.
.64 The standard error of the mean
for a sample size of two or more is:
(a) always greater than the standard
deviation of the population.
(b} generally, greater than the standard
deviation of the population.
(e} usually, less than the standard de-
viation of the population.
(dy none of these. {
.65, In which nl'_'lle following situa-
tion(s) clustersampling is appropriate?
(@) When the units are situated for
apart.
(b) When sampling frame is not avail-
able.
{c) When all the elementary units are
not easily identifiable.
{ah All of these.
.66, The selected items of a sample
resulted into same values pertaining
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to a character. The variance of the
sample is:

(@) 2 ) 0

(e 1 (d) none of these.
Q.67. A sample of 16 items from an
infinite population having S5.D. = 4,
yielded total scores as 160. The stan-
dard error of sampling distribution of
mean is:

(@) 1 (b) 20

() 30 {d) none of these.
0).68. Double sampling has its utility
in: 2

(a) stratified sampling.

(&) ratio method of estimation.

() regression method of estimation.

(d) all of these.

Q.69. Aborder patrol checkpoint which
stops every passenger van is utilising:

{a) simple random sampling.
(b) systematic sampling.

(e} stratified sampling.

{d) complete enumeration.

.70, Selected units of a systematic
sample are:

(a) not easily locateable.
(B) easily locateable.

{e) not representing the whole popu-
lation.

(d) all of these.
Q.71 Greatest drawback of systematic
sampling is that:

(@) one requires a large sample.

(b) data are not easily accessible.
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(e} nosingle reliable formula for stan-
dard error of mean is available.
(d) none of these.

Q.72. In a normally distributed
population, the sampling distribution
of the mean:

(a) is normally distributed.

(b} has a mean equal to the population
mean.

(¢} has standard deviation equal to the
population standard deviation di-
vided by the square root of the
simple size.

(d) all of these.

Q.73. Under proportional allocation,
the size of the sample from each
stratum depends on:

{a) size of the stratum,
(b) total sample size.
{c) population size.
(d) all of these,
.74, Which of the following state-
ments is true?
{a) All sampling procedutes involve
sampling with constant probability.
(6} There exists sampling procedure in
which the units are selected with
varying probability.
{c) Ewvery selection procedure of a
sample involves probability.
() none of these,
0).75. The central limit theorem:
(a) requires some knowledge of the
frequency distribution.

OF ESTIMATION

(b} permits us to use sample statistics
to make inferences about popula-
lion parameters.

(¢} relates the shape of a sampling dis-
tribution of the mean to the mean
of the sample.

{d) requires a sample to contain fewer
than 30 observations.

Q.76. Under equal allocation in
stratified sampling, the sample from
each stratum IS:

(@) proportional to stratum size.
(b)y of same size from each stratum.

(c) in proportion to the per unit cost of
survey of the stratum,

{d) none of these.

0Q.77. The errors in a survey other
than sampling errors are called

(a) planning error
(b) formula errors
() non-sampling error
(d) none of these,

().78. The most important factor in
determining the size of a sample is:

(@) purpose of the survey.

() the availability of resources,
(¢} heterogencity of population.
() none of these.

.79, Stratified sampling belongs to
the category of:

{a) subjective sampling.
(B) judgement sampling.
{¢) controlled sampling.
(ef) non-random sampling.
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(0.80. There are more chances of non-
sampling errors than sampling errors
in case of:
() studies of large samples.
(#) complete enumeration.
(c) inefficient investigators.
(e all of these.
(.81, Stratified sam pling comes under
the category of:
(&) unrestricted sampling.
() subjective sampling.
() purposive sampling.
() restricted sampling.
(.82, Which one problem out of the
four is not related to stratified sam-
pling?
(a) Fixing the number of strata.
(#) Fixing the criterion for stratifica-
tion,
{¢) Fixing the sample size.
(d) Fixing the points of demarcation
betwesn strata.
.83, In what situation, two stage
sampling is better than single stage
sampling?
(a) When the elements in the same
stage are positively cormelated.
(F) When the elements in the same
stage are negatively comrelated.
{c) When the elements in the same
stage.
(d) none of these.
Q.84. Sampling error can be reduced
by:
(@) choosing a proper probability sam-
pling.
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(b) selecting a sample of adequate size.
() using a suitable formula for esti-
mation.
(ef) all of these.
Q.85. Which of the following statement
is correct? ;
(a) Simple random sample is inferior
than systematic sample.
i (b) Systemitic sample is superior than
stratified random sample.
() Stratified random sample is better
than systemnatic sample.
() None of these.
).86. In what situation(s), a systematic
sample is more preferred than others?
(g} When the items are in row.
(#) When the data are on cards.
(c) When the items situated at equal
distances are uncorrelated.
(d) all of these.
Q.87. Which of the following advantage
of systematic sampling you approve?
(a) Economical
(b) Easy selection of sample
{c) Spread of sample over the whole
population
() all of these.
.88. Sampling is the process of
abtaining a
(a) population {f) sample
(c) frequency () none of these.
.89, Sampling can be described as a
statistical procedure
(@) to infer about the unknown uni-
verse from a knowledge of any
sample. .
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(5) toinfer about the known universe
from a knowledge of a sample
drawn from it.

(€) to infer about the unknown.
(d} Both (a) and (#).

Q.90. A parameter is a characteristic
of

(a) Population

(&) Sample

(c) Both (a) and (b)
(d) none of these,

Q.91. Statistical decision about an
unknown universe is taken on the basis
of

A{a) sample observations,
(b) asampling frame.

{c} sample survey.

(d) compute enumeration,

.92. Statistical data may be collected
by complete enumeration called

(a) census inguiry.
() sample inquiry.
(c) Both
() mone

Q.93. By using sampling methods we
have:

(a} the error estimation and less qual-
ity data.

(b} higher quality data and higher
Costs.

(¢) the error estimation and higher
quality data.
(d) less quality data and lower costs.

Q.94, The main object of sampling is
to state the limits of accuracy of

(a) Yes.
(h) No.
(c) both (g} and (k)
(d) none of these.
Q.95. A sample survey is prone to:
(@) Non-sampling errors,
(&) Sampling errors,
() Either (a) or (b).
(ef) Both (a) and (b),
Q.96. Asample is a selected part of the
(a) estimation  (b) population
() both (d} none of these,

Q.97. Two basic Statistical laws
concerning a population are
(a) the law of statistical irregularity

and the law of inertia of large num-
bers.

(b) the law of statistical regularity and
the law of inertia of large numbers,

(e) the law of statistical regularity and
the law of inertia of small numbers,

(d) the law of statistical irregularity
and the law of inertia of small num-
bers.

Q.98 Sampling Fluctuations may be
described as:

(a) the variation in the values of a
sample.

(B) the variation in the values of a
sample,

(¢) the differences in the values of a
parameter.

(d) the variation in the values of ob-
servations.

estimates base on samples,

(.99, The Law of Statistical Regularity
says that:
(a) Sample drawn from the population
under discussion possesses the
characteristics of the population

{b) A large sample drawn at random
from the population would possess
the characteristics of the popula-
tion.

(¢) A large sample drawn at random
from the population would possess
the characteristics of the population
©n &n average.

(d) Anoptimum level of efficiency can
be attained at a minimum cost.

Q.100. The population of roses in Salt
Lake City is an example of:

(@) A hypothetical population
(h) An infinite population

(¢) A finite population

() An imaginary population, :

Q.101. Which sampling is subjected to
the discretion of the sampler?

(@) Simple random sampling

{B) Systematic sampling

(¢) Purposive sampling

{d) Quota sampling.
Q.102. Which sampling provides
separate estimates for population
means for different segments and also
overall estimate?

(a} Multistage sampling

() Stratified sampling

(¢) Systematic sampling

(d) Simple random sampling
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Q.103, Which sampling adds flexibility
to the sampling process?

(@) Multistage sampling

(B) Simple random sampling

() Stratified sampling

{d) Systematic sampling.

Q.104. The difference of the actual

value and the expected value using a
model is:

{a) Error in statistics
"(8) Absolute error.

() Percentage error.

() Relative error.
().105. Which sampling is affected most
if the sampling frame contains an
undetected periodicity?

(@) Simple random sampling.

(b) Multistage sampling.

() Stratified sampling.

(e} Systematic sampling.

Q.106. Sample mean is an example of:

(a) parameter (#) statistic

(¢) both (d) none.

Q.107. Large sample is that sample
whaose size is:

(a) greater than 30.

(#) greater than or equal to 30.

(¢) less than 20.

(d) less than or equal to 30.

0.108, Population mean is an example
of:

(a) parameter
(b) suatistic
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(c) both (a) and (h)
() none.

2.109. The finite population multiplier
is ignored when the sampling fraction
is:

(a) greater than 0,05,
(b) less than 0.6.
(c) less than 0.05.
(d) greater than 0.6.

.110. The ways of selecting a sample
are:

{a) Random sampling
(h) Multi-stage sampling
(c) both {a) and (k)
(d) none of these,
Q.111, Random sampling implies
(@) Probability sampling
() Haphazard sampling
() Systematic sampling

{d) Sampling with the same probabi-
lilty for each unit.

0.112. Simple random sampling is:
{a) a probabilistic sampling
(k) amixed sampling.
(c) amnon-probabilistic sampling.
{d) Both (b) and (c).

Q.113. If random sampling with
replacement is applied, then the mean
of sample means will be ..... the
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Q.114. Simple random sampling is very
effective if

(g) the population is not very large,
(b} the population is not much hetero-
ZENEOUS.

(e) the population is partitioned into
several sections.

() Both (a) and ().

Q.115. The number of types of random
sampling is:

(a) 2 (b 3
(e) 1 () 4.

Q.116. Random sampling is called
lottery sampling.

(a) True

(h) False

{c} Both (a) and (b)
(d) none of these.

Q.117. Stratified random sampling is
appropriate when the universe is not
homo-geneous.

(a) True

(b) False

(c) Both (a) and (b)
(e) none of these.

Q.118. Random numbers are also
called Random sampling number.

{a) True
(b) False

SAMPLING THEORY OF ESTIMATION

(&) False
(¢) Both (a) and (b)
() none of these.

.120. In stratified sampling, the
sampling is subdivided into several
parts, called

(a) strata.
(¢) start,

.121. The Exploratory sampling is
known as:

(b)) strati.
(d) none of these,

(a) Estimation sampling
{b) Acceptance sampling
()} Discovery sampling

(d) none of these.

Q.122. Deliberate sampling is free from
bias.

{a) True

{h) False

() Both (a) and (b)

(d) none of these.
.123. Single, double, multiple and
sequential are several types of:

(a) Discovery sampling method

(b) Acceptance sampling method

{€) both (a)and (b)

(d) none of these.
Q.124. Purposive selection is resorted
o in case of judgment sampling.

(a) True
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to the total number of elements in a
sample is known as:

{a) characteristic proportion
(k) sample proportion
(¢) Both (a) and (b)
(d) none of these.
0.126, Finite population multiplier is:
(@) square of (N — 1D/AN —n)
(b) square root of (N - n)/{(N— 1)
(¢} square root of (N — 1)J{N - n)
(d) square of (N = n)/(N = 1).
Q.127. Standard error can be described
as:

{a). the error committed in sampling.
{B) the error committed in sample sur-
vEey.
(¢} the error committed in estimating
a parameter. A
{d) Standard deviation of a statistic.
Q.128. Ameasureof precision obtained
by sampling is given by:
{a) Standard error
(k) Expectation
{¢) Sampling distribution
{d) Sampling fluctuation.
.129, The standard deviation in the
sampling deviation is called:
(a) standard eror.
(b) absolute error.

population mean
(@) greater than
(b) less than

{c) exactly equal to
(d) none of these.

(c) Both (a) and (B)
(efy none of these.

Q.119. Cluster sampling is ideal in
case the data are widely scattered.

{a) True
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(b) decreases

(¢} remains constant

() decreases proportionately.
0).131. The magnitude of standard
error increase both by absolute and
relative size of the sample.

(a) True

(b) False

(c) Both{a)and (&)

(d) none of these,
Q.132. A population comprises 5
members. The number of all possible
samples of size 2 that can be drawn
from it with replacement is: .

(a) 100 (b) 25

(c) 125 (d) 25.
.133, Standard error of mean may be
defined as the standard deviation in
the sampling distribution of:

(@) mean (b} median

(e) mode {d) none of these.
Q.134. If from a population with 25
members, a random sample without
replacement of 2 members is taken,
the number of all such samples is:

{a) 300 (b) 725

(e) 150 (e) 540.
().135. The sample proportion is taken
as an estimate of the population
proportion of defectives.

(a) True

(h) False

{c) both (@) and (&)
{d) none of these.
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Q.136. Standard deviation of a
sampling distribution is itself the
standard error.

{a) True

{b) False

(¢) both (a) and (b)

{d) none of these.
(2.137. Thestandard error of the mean
for finite population is very close to the
standard error of the mean forinfinite
population when the sampling fraction
is:

{a) small (k) moderate

(c) large (d) none of these,
Q.138. Sampling error increases with
an increase in the size of the sample.

Ya) True

(b} False

(¢} both (a) and (k)

(dy none of these.
€Q.139. Testing the assumption that an
assumed population is located at a
known level of significance is known
as

(a) confidence testing

(b) point estimation

(¢) interval estimation

() hypothesis testing.
0.140. The Standard deviation of the
svnnssenses Aistribution is ealled standard
error.
(b) Poisson

{¢) Binomial {d) Sampling.
Q.141. Undér .. .. method selection

isoften based on certain predetermined
criteria.

(@) Mormal

k &

(b) False
{c) Both (r.f} and (&)
{d) none of these,

Q.125. The ratio of the number of
elements possessing a characteristic
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() Area sampling
(b) Block or Cluster sampling
() Quota sampling
(d) Deliberate, purposive or judgment
sampling.
Q.142. Which would you prefer ........if
higher degreeof confidence is desired?

() small sample (b) larger sample
() both () none of these.

Q.143. Which would you prefer for .....
when “The universe is large™?

(&) Full enumeration
{b) Sampling

(c) both (a) and (B)
(d) none of these.

Q.44 A e is a complete or whole
set or possible measurements data
corresponding to the entire collection
of units.

(a) Sample

(#) Population

() ‘both (a) and (5)
(d) none of these.

0.145, The finite population correction
factors should be used when the
population is:

(&) infinite

(k) finite and large
(c) finite and small
(d) none of these.

Q.146. A statistic i5 a i variable
(a) compound (b} simple
(¢) random {d) none of these

(c) relative error.
(d) none of these.

Q.130. As the sample size increases,
standard error

{a} increases
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).147. Which would you prefer for ....
“The Statistical inquiry is in depth™,

(a) Full enumeration

(b) Sampling

{c) both {a) and (&)

(d) none.

Q.148. The primary object of sampling
is to obtain .. . information about
population with ........ effort.

{a) maximum, minimum

(H) minimum, maximum
(c) some, less
(d) none.

.149. The measure of divergence is
vsienins @8 the size of the sample
approaches that of the population.

(a) maore () less
(c) same (d) mone of these.

Q.150. For ......... samples, the sample
proportion is an unbiased estimate of

the population proportion.
(a) large (h) small
(c) moderate (d) none of these.

Q.151, Value of & ..........is different for
different samples.

(a) statistic

(b) skill

(c) both (a) and (5)
(d) none of these.

Q.152. Sampling error is.......
proportional to the square root M the
number of items in the sample.

(b) directly
(d) none.

(a) inversely
(c) equally

*;—.—_



2{42 SAMPLING THEORY OF ESTIMATION

.153. Which would you prefer for
e *Where testing destroys the
quality of the product™.

(a) Full enumeration
(k) Sampling

{c) both (a) and (b)
(d) none of these.

Q.154. The distribution of sample .......
is normally or approximately normally

distributed about the population
{a) median (b) mode
{c) mean (d) none of these,

Q.155. The standard error of the
..is the standard deviation of
sample means

(b)) median
{c) moderate (d) none of these.

0Q.156. In test for means of Paired
data, if the computed value is ..........
then the table value the difference is
considered significani.

(a) lesser (b) greater

{¢)} moderate (d) none of these.

() mode

ANSWERS

Q.157. ........ sampling is the moy
appropriate in cases when the popul,.
tion is more or less homogeneous wigp
respect to the characteristic undey
study.

{a) Stratified (B) Multi - stage-

{c) Random (d) noneof these,
Q.158. The mean of the sampling
distribution of sample proportion is
...... the population proportion.

(@) greater than () less than

{c) equal to {d) none of these,
Q.159, sampling is similar to cluster
sampling.

(@) Judgment (h) Quota

(¢) Area {c) none of these,
Q.160, Which would yon prefer
............. Previous experiences reveals
a low rate of error.

(a) Larger Sample

(b) Small sample

(¢) both (A) and (B)

(d) none of these.
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PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. If *p’ is the simple correlation
coefficient, the quantity p® is known
as:

(a) Coefficient of determination

(&) Coetticient of Non-determination

(c) Coefficient of alienation

(aly None of the above.

[June 2010}

Solution : (a)
.2, If the correlation coefficient

between X aninsr.&U=%

ro X =T
and V=—-— thenr is

2
(@) r b r
(¢ (r-5)2 {d) (=710
JJune 2010/
Solution : (a) U= 22 i A &
10 10 10
v-11

TRICKS : Since X & Y have same sign.

B0, Iy =E =t

Q.3 If the sum of the product of devia-
tions of x and y series from their mean .
is zero, then the coefficient of correla-
tion will be

(a) 1 (5 -1
() 0 () None of these
[Dec. 2010]
Solution : (c) Given

E(x-X)(y-¥)=0

S X-X)Y-Y)
TR = Nxo, xag,
0
~ Nxg, %0,
Q.4. The ranks of five participants
given by two judges are
Participants
KB CE D E
Judgel 1 2 3 4 5§
Juage . 5 4, abkaE g

Rank correlation coefficient between
ranks will be

=)
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{a) 1
(e) -1

(k) O
(dy 112

[Dec. 2010
Solution : (c) Ranks given by two Judges
are in reverse order in same ratio.
SLoR=<1 [l is always «1; No need to
proof.}
Q.5. The covariance between two vari-
ables X and Y is 8.4 and their vari-
ances are 25 and 36 respectively, Cal-
culate Karl Pearson’s coefficient of
correlation between them.

(a) 0.82 (B) 0.28
{c) 0.01 (d) 0.00
[dune 2011]

Solution : (5) Given : Cov, (x,v) =84
a, :&E“S, 0'5,2\% =

Cov.(x,¥) 84

T ra s o

Q.6. In Spearman’s Correlation Co-
efficient, the sum of the differences of
ranks between iwo variables shall

he
(@) 0 By 1
{cy -1 (el) None of them

[Dec. 2012]

Solution : (a) In Spearman’s correlation
coefficient the sum of the differences of
ranks between two variable shall be Zero.

YD=Y(R-R)=0
).7. The coefficient of correlation
between X and Y series is - 0.38 The
linear relation between U & V are 3X
+5U =3 and -8Y - 7V = 44, what is

the coefficient of correlation between
U&WV?

{a) 0.38 (k) -0.38
{c) 0.40 {d) None of them
[Dec. 2012f

Solution : (b} Given r,,=-0.38
TRICKS : 3X + 51 =3 and
BY - TV =44
BY +IW =44
r=-038

Q.8. Two variables X and Y are re-
lated as 4x 4 3y = 7 then correlation
between x and y is

(a) Perfect positive
(b) Perfect negative
(¢) Zero
{d) None of these .
[June 2013
Solution : (5)
Since, 4x4+3y=7
Sdy=Ax4+T; r=-1
.. X and are y perfectly negative
because x and y have opposite sign.

0Q.9. If r is the karl pearson’s coeffi-
cient of correlation in a bivariate dis-
tribution the two regression lines are

at right angles when
(@) r=+i ) r=0
(€) r=tm {d) None

[June 2013]

Solution : (F) 1fr = 0 ; Two Regression
Lines are perpendicular to each other.

264 CORRELATION

(¢} On a straight line directed from
upper left to lower right

(d) Both (a) and (5)
[June 2015]

Solution : (@) is correct.

Q.16. In case “Insurance Companies’
Profits and the No. of claims they have
to pay:

{a) Positive correlation
() MNegative correlation
{c) No correlation
{d) None of these
[Dec. 2015]
Solution : (b) is correct.

QuIT. If r = 0.6 then the coefficient of
non-determination is

(@) 0.4 by -0.6
{c) 0.36 (d) 0.64

: fTune 2016/
Solution : ()

co-efficient of Non-determination

=1-r* =1-(06)F =0.64

=04%
.18, If the coefficient of correlation
between x and y variables is -0.90 then
what will be the coefficient of
determination

(a) 0.10

(c) 0.94

(k) 0.81
(d) None
Hune 2016)
Solution : (4)
co-elf. of determination = ,2
=(~0.90F =081

Q.19, Ifthe sum of the squares of Rank
differences in the marks of 10 students
in two studenis is 44, then the coefTi-
cient of rank correlation is

() 0.78 (b) 0.73
{ey 0.87 () None
[Dec. 2016]

Solution : (b) is correct.
Given,N=10& ¥ D’ =44
6y D*
Rwl= ? =1
N'—N
Q.20. Correlation between tempera-

ture and power consumption is

(a) Positive (b) Negative
(¢} Zero (d) None
[June 2017}

Solution : (a)

.21, Coefficient of correlation bet-
ween X & Y is 0.6, Ifboth X and Y are
multiplied by -1. Then resultant co-
efficient of correlation is

(a) 0.6 (b} Negative
(c) 1/0.6 () None
[June 2017]

Solution : (a) [ - r does not change with
respect to the change of origin and scale]

.22, If r = 0.6 then the coefficient of
non-determination is :

(a) 04 (b)) 0.6
() 0.36 (e 0.64
[Dec. 2017
Solution : ()

Co-efficient of Non-determination

l Zunff:z;}:la&

A

T
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.10, 1f r = 0.28, Cov. (x,y) = 7.6, V(x)
=9 then o, = i

(a) B.75 (k) 9.04
(c) 6.25 () None
[June 2013)

Solution : (b) is correct
Cov.(x; ¥)
.0,
7.6
- 028 = ——ong, =904
or; 3o, I

=

.11, Price and Demand is example
far:

(@) No cormrelation
(b) Positive correlation
{¢) Megative correlation
() None of these
[Dec, 2013]
Solution : (c)

.12, Determine the coefficient of cor-
relation between x and y series

X-Series Y-Series
MNumber of items 15 15
Arithmetic mean 25 18
Sum of Square of 136 138

deviation of mean

Sum of product deviation of X and Y
series from mean = 122

(a) -0.89 (b) 0.89
(c) 0.69 () -0.69
[Dec. 2013]

Solution : (b) is correct
GivenN = 15; X =257 =18

X-yr=Xy =138
and Y (x=XNy-M=3 =122

- 24‘.“ S5, 22
=089

Tricks : Use calculator (Without writ-
ing)
.13, When each individual gets the
exactly opposite rank by the two judges
then the rank correlation will
be

{a) -1
(c) +1

&) 0
() +1/2
[June 2014}
Solution : {a) is cormect
Note :- Opposite Ranks Means r=-1

Q.14. Correlation coefficient between
x and y is 1, then correlation coeffi-
cient between x - 2 and (-y/2)+1 is.

{a) 1 () -1
(e) -112 (d) 12
[Dec. 2014]
Solution : (B) is correct. i
= 1=+ 1 (given)

For variables (x-2) and [—% + IJ

r = -1 (because sign of x & y are
opposite)
Q.15. When r = 1, all the points in a
scatter diagram would lie:
(@) On a straight line directed from
lower left to upper right

(&) On a straight line

CORRELATION

=1-#=1-(06)
=0.64

Q.23. If there is a constant increase in
the series then the obtained graph is :

{a) Convex
(k) Concave
(¢} Parabola
(d) Straight line from left to right
[Dec. 2017]
Solution : ()
(.24.1fr=0.58, correlation coefficient
ofu=-5x+3andv=y+2is___
(@) 0.58 (k) -0.58
(¢) 0.62 (d) Mone
[Fune 2018}
Solution : (5)

The value of “r” does not change with
respect to the change of origin and scale
but sign may change.

Sor, =-0.58
[Mote : Here; sign of x & y in both eqns.
are opposite, so sign of “r" changes ].
.25, If the sum of squares of
deviations of ranks of 8 students is 50
then the rank correlation coefficient
is 3

(a) 0.40 (b) 045
(c} 05 (d) 08
[Fune 2018]

Solution : {a)
Given, N=8; ¥D*=50

26.5

.26, If the plotted points in a scatter
diagram are evenly distributed, then
the correlation is

(a) Zero (b) Negative

{c) Positive () (a)or(b)
[May 2018}

Solution : (a)

.27, The covariance between two
variables is

(a) Strictly positive
(h) Strictly negative
(c) Always Zero
{d) Either positive or negative or zero
[May 2018}
Solution : (d)

).28. The coefficient of determination
is defined by the formula

2 _ 1—unexplained variance
= total variance
@ = explained variance
total variance
(c) both (a) and (&)
(d) None

{a) T

[May 2018/
Solution : (c)
(.29, In the method of Concurrent
Deviations, enly the directions of
change (Positive direction/Negative
direction) in the variables are taken
into account for calculation of
(a) Coefficient of S.D
(b} Coefficient of regression
{¢) Coefficient of correlation
(d) Mone

[May 2018]
Solution : (¢)




26.6
Q.30. Correlation coefficientis
_ of the units of measurement.
{a) dependent (b} independent
{c) both {cfy None
[May 2018]
Solution : (b)

(.31 In case speed of an automobile
and the distance required to stop the
car after applying brakes correlation

() Positive (h) Megative
(e) Zero {d)y Nonc
[May 2018/

Solution : (a)

500
2 z T P |
.32, A relationship r" =1 3 is
not possible

{a) True (k) False
{c) Both {d) Mone
{May 2018}

Solution : {a) Given :
500 _ -200
300 300
[-- ris always positive.]

2.33. Rank correlation coefficicnt lies
between

{a) Oto |

(h) -1 to +1 inclusive of these values
(€) -1100

(d) Both

ri=1- is not possible

[May 2018}
Solution : (5)

CORRELATION

Q.34. If the correlation coefficient
between the variables X and Y is 0.5,
then the correlation cocfficient bhet-
ween the variables 2x —4 and 3 = 2y is

{a) 0.5 (b 1
(c) =05 (cy O

[Nov. 2018f
Solution : (c)

Tricks : See Quicker BMLRS
Chaper : Correlation,
r=-0.5 (Sign. of X & Y in both are
opposite].
.35, AM. of regression coefficient is
(a) Equaltor
() Greater than or equal tor,
() Halfofr

()} Mone
[Tune 20197
Solution : (5)
.36, Given that
X - .43 2 0 M 3
ey 9/4 0 . 9

Then Karl Pearson’s coeflicient of cor-
relation is

26.8

Q.41. If scatter diagram from a line
move from lower left to upper right
 corner then the correlation is.

() Perfect positive
() Perfect negative
(¢) Simple positive
(ef) Mo correlation
[Dec. 2019
Solution : (a)

L

.42, Hcorrelation coefficientbetween
xand y is 0.5, then find the correlation
coefficient hetween 2x-3 and 3-5y is

(a) 05 (b) 05
(c) 2.5 (d) -25
[Dec. 2019]

Solution : (&)

The value of “r" does not change if a
constant quantity is added to or sub-
tracted from all observation.

The value of “r" also does not change
if all observations arc multiplied or
divided by a constant quantity. X has
been multiplied by +2 but Y by -“5" i e.
X & Y have opposite sign. So; only sign
of *r" will change not its value.
s r=-03

Q.43 If the equation of the two regres-
sion lines are 2x-3y=0and 4y -5x=8
then the correlation coefficient be-
tween x and y is equal to

Q.37. Find the probable error if

4
r= N=
m and 36

(#) 0.067

(@) 0.6745
(c) 0.5287 (d) None
[Tune 2019]

Solution : (5)

r 2 :
i + N= =
Mo N=36,PE=1

1-r7
= 06745
Probable Error P.E i

1= ‘;— = 4_"
% 10 10
= (L6745
3 0.6745
=0.06745= 0.067
Q.38. Given the following series :
X 10 13 1z 15 8 15
Y 12 16 18 16 7 18

The rank correlation coefficient R=
o m.(m,’ —I_}
6L E 15

Ll (i

CORRELATION

26.7

Solution ; (5)
Here two observations 15 & 16 has been
repeated two times. So, we use the for-

mula of the Rank Correlation Coeffi--
cient.

6| L+ 3
= 1=
7 N(NT-1)
Q.39. Determine Spearman’s rank cor-
relation coefficient from the given data
ID*=30,N=10

(a) R=0.82 () R=0.32
(£) R=0.40 (d) None of these
[Tune 2019]
Solution : (a) :
Here, £ D* =30, N =10

Spearman’s rank correlation

Bip

k= NN

SrpRRdhes g ) S B
10007 -1) 990 11 11

=0.82

Q.40. Find correlation coefficient

(@) Positive  (b) Zero Ry K o GRRAAIE o i
(¢) Negative () None | 6|;Zd'+§ AT i (N e e SR T
[June 2019] )y W) (@) 1 (b) -1
Solution : (h) (m _;} () 0 (d) None of these
If graph of this data is drawn then it will s 6Ea‘*+2 12 [Dec, 2019}
mal;:: a curvilinear relation. In this case NN -1) Solution ; (5)
Rl :
Hence Karl Pearson’s Coefficient of ""tm =1) Tn::]:_ﬁ:cfofv. auunotz(dlecreased
Correlation = r = “Zero”. Because it is () 1-6Ed FE e By SRR A SRR
equally distributed. (w*~1) S0; r=-1.(Inverse relation)
[June 2019) ;
|
CORRELATION 26.9

CORRELATION

[
(a) g

JE
© \is

Solution : (b)

2X -3¥ =0= 2X=3Y

S5X #4Y =8= 5X=4Y 48
2x4
x5
& Y have same sign in both equation.)
[Do cross - product. Write smaller in
numerator and larger in denominator]
Q.44. Which of the following is spuri-

ous correlation?

8.
(b)\{%

(d)

15
[Dec. 2019

r=+ «» (Put+ Sign because X

{a) Correlation between two variables
having no causal relationship

(b) Negative Correlation
(¢) Bad relation between two variables

(e) Very low correlation between two
variables [Dec, 20201

Solution : (a)
Q.45. Scatter diagram does not help us
o ;

(@) Find the type of correlation

() Identify whether variables corre-
lated or not

(¢) Determine the linear (or) non-
linear correlation

(d} Find the numerical value of corre-
lation coefficient [Dec. 2020f

Solution : ()

variables is
{a) Strictly Positive
{b) Strictly Negative

(@) 0.755 (B) 0.655

Solution : () is correct

Q.46. The Covariance between two

(c) Always Zero

(d) Either positive (or) Negative (or)
Zero [Dec. 20207

Solution : ()

Q.47. For the set of observations {(1,2), (2, 5), (3, 7), (4, 8), (5, 10)} the value of
karl-person’s coefficient of correlation is approximately given by

(e) 0,525 (d) 0985

[Jan. 2021]

[Do these on calculator. No need of this Table]

T R
1 2 2 1 s
2 5 10 4 25
3 7 21 9 49
4 8 32 16 64
5 10 50 25 100
Ix=15 =32 Ixy =115 Ex'=1535 EY?=242
Coefficient of correlation
= N}XY->X:- 3> Y
NEX-(EX) (NZV'~(ZY)
A 5x115-15%32
J5x55-(15)1 /5242 —(32)?
1. e 575-480
:;'2'.'5—225-;?1210—4024
+95
=+ 0.9
S8 - o
Q.48, The coefficient of correlation | (a) 4 (b) 8
hetween x and y is 0.5 the covariance,
is 16 and the standard deviation of y is s )5k
ifS.D. of xis 4. [Jan. 2021]

Solution : (b) is correct




26.10
’ cov.(x: y)
Formula F= 6,0,
¥
or 05="75 7
4
or %= 03 =8

.49, 1f the sum of the product of the
deviation of and Y from their means is
zero, the correlation coefficient be-
tween X and is:
(a) Zero
(c) Negative

(#) Positive
() 10
[July 2021]
Solution : («) is correct.
Given that
TX-XNY-Y)=0
Coefficient of correlation

Sx-%)¥-¥)
=r= N.o,.o, (Formula)
0

NGB ?

.50, If the data points of (X, Y) series
on ascatter diagram lie along a straight
line that goes downwards as X-values
move from left to right, then the data

exhibit correlation.
(a) Direct

(b} Imperfect indirect

(¢) Indirect

{d) Imperfect direct
[Dec. 2021]
Solution : (c)
Q.51. If the plotted points in a scatter
diagram lie from lower left to upper
right, then the correlation is

CORRELATION

(@) Negative
{b) Perfect Negative
(c) Zero
(d) Positive
[Iune 2022]
Solution :

¥ Seattering line
i

X

This line shows positively corrected.
~.(d) is correct.
().52. For finding correlation between
two qualitative characteristics, we use
(4) Coefficient of rank comrelation
(b) Scatter diagram
(¢) Coefficient ofconcurrent deviation
(d) Product moment correlation
coefficient i
[June 20221
Solution :
(a) is correct
For Qualitative Nature; Rank correlation
coeflicient is used. -
.53, Karl Pearson’s coefficient is
defined from
(@) Grouped data
(#) Ungrouped data
(c) Any data
(¢} Scattered data
[June 2022]

26.12 CORRELATION
6% D? 1-(0.4) ]
R=1- %_—N =0,06745[_7§‘[_
o 6x44 = 0.06295
Lt =0.063
11257 Lower Limit =r—PE
el = 0.4-0.063
Mo option ~ 0317
Q.56. Pearson’s Correlation co- Vopar Liiiit’ =14+ PE
efficient between x and y is: IR
covfx',y cov’ (x5, ) = ().463
(@) = s!'S_J (b) 5 s : _
i z = {c) is correct.
¥ + u
5.8 5.5 .58, Spearman’s rank correlation co-
@ cov(x,y @ covixy) efficient r, is given by:

[Dec. 2022]
Solution: (a) is correct.
Karl Pearson’s correlation co-efficient

Cov.(xiy) _ Covixy)
“r* o = Skdy

Where @, =5 =SDofx

o,=s5,=5D of y

Q.57. Given that r = 0.4 and n = 81,
determine the limits for the popula-
tion correlation coefficient.

(@) (0.333, 0.466)
(B) (0.367, 0.433) .
(c) (0.337,0.463)
{d) (0.373,0427)
[June 2023]

1-r?
Solution: PE = 0_67457§-

63.d’
(@) l_n(n’-t 1)
63 d;
n(n® =1)
T

@ ety

6y d}
() 1= nin® =1)

by 1+

[June 2023f
Solution: Formula.

- (d) is correct.

CORREL,

Solution : ()

Karl Pearson’s correlation Coefficient is
defined for ungrouped data.

Q.54 For n pairs of observations, the
coefficient of concurrent deviation is
caleulated as —. If there are six con-
current deviations, then n =
(@) 11 (5) 10
) 9 (d) 8
[Tune 2022}

Solution : Given :r= :‘}E &c=6

ATION 26.11

Formula

et fia:—n
n
Rl L
ol B

Squaring on both sides; we get

A n=10

N =No. of observation=n + 1
=10+1=11

o (B) is correct.

Q.55. The coefficient of rank correlation between the ranking of following &

students in two subjects.

Mathematics and Statistics is :

Mathematics 3 5 8 4 7 10

Statistics 6 4 9 8 1 7
(a) 0.25 (b) 0.35 (c) 0.38 {d) 0.20
[Dec. 2022/
Solution:
Mathematics (X) | Statistics (Y) R | R | D=®-R)

3 6 1 4 9

5 4 3 3 0

8 9 5 6 1

4 8 2 5 9

;) 1 4 1 9

10 2 6 2 16

¥ D=44

REGRESSION ANALYSIS

Q.1. of the reg
Coefficient is greater than the correla-
tion coefficient

(a) Combined mean
(b} Harmonic mean
(¢) Geometric mean
() Arithmetic mean.

{Tune 20107
Solution : (d) r==%/b b, = GM of
Regression Coefficients.
- AM > GM= HM

2 AM of regression coefficients is
greater than correlation coefficient.
0.2. Regression coefficient are

(a) dependent of change of origin and
of scale.

(b) independent of both change of
origin and of scale.

(c) dependent of change of origin but
not of scale. i

(d) independent of change of origin
but not of scale

fDec. 2010]

Solution ; () Regression coefficient are
independent of change of origin but
changes with respect to scale. [Proper-
ties of regression co-efficients]
Q.3. Given :

X =160, =48,

¥ =20, 0,=96
The coefficient of correlation between

xand y is 0.6. What will be the regres-
sion coefficient of *x" on ‘y" 7

(a) 0.03 (b) 0.3
(c) 0.2 (d) 0. 05
[Dec. 2010}
ad

Solution : (b) hw =7 X—L
G!’
4.8

b, =06 x5 =03
Q.4. If the two line of regression are
x+2y-5=0and 2x + 3y - 8 =0. The
regression line of y on x is

(@) x+2y-5=0

(b) 2x+3y-8=0

271
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(c) Any of the two line
() None of the two line
[Dec. 2010]

Solution : (g) Let x + 2y - 5 =0 be
Regression equation of Y on X

ANALYSIS

Solution : (b) The regression coeffi-
cients does not change due to a shift of
origin but changes due to ashift of scale.
Q.7. For a bivariate data, the line of
regression of Y on X, and of X on Y are
respectively 2.5Y - X =35and 10X -Y

REGRESSION ANALYSIS

Q.9. 1T Y is dependent variable and X
is Independent variable and the S.D of
Xand Y are 5 and 8 respectively and
Co-efficient of co-relation between X
and Y is 0.8. Find the Regression co-
efficient of Y on X,

27.3

Q.11. The coeflicients of correlagioy
between two variables X and v is the
simple of the two regression,
(@) Arithmetic Mean

(k) Geometric Mean

(¢} Harmonic Mean

~coeff. of x -1 = 70, then correlation coefficient r is (a) 0.78 (B) 1.28

b= Tﬂ_&—} =T: ~05 equal to: (c) 68 (dy 032 (d) None of the above
Let 2x + 3y - & = 0 be Regression equa- | (@) 0.2 (b) -0.2 [Dec. 2011} [Tune 2012
tion of X on Y. (©) 0.5 {d) -0.5 Solution : (b) Given, 6 = 5: 0. = g | Solution :(h) The coeflicient of correla-
[Dec. 2011) T * 7y T | tion between two variables X and Y is the

b =-2=-15 simpl i

¥ : et o bt : gt simple geometric mean of the two.
el E?}len‘::'u:::i : }((u)Thc equation ol reg Regression Co- eff. of Y on X regression coefficient.

o'y i
=0.5)(-1.5) 525V -X =35 by=ror=0BB 84550 | Q%13 vaHables are uncorreluted,
o 2 s g 5 e their regression lines are:

i 4 '1§J = o =04 Q.10. If the regression lines are §x — | (@ Parallel

et iy ~ g 2. L0y + 66 = 0 and 40x — 18y = 214, the | (k) Perpendicular

s lstline is Y on X,
Q.5. For a bivariate data two lines of

The equation of Regression line X on Y
is 10x ~y =70

correlation coefficient between *x’ and
[T
¥ is:

(c) Coincident
(d) Inclined at 45 degrees

regression are 40x - 18y =214 and 8x - ) L el (a) 1 ) 0.6 |
:ﬂi; 66 = 0, then find the values of x b= \IO} T : I' (© -06 @ -1 py {Tane 2012)
Both Regression Coeflicients are posi- olution : (b) If two variables
@ 1and 13 () Bedl?. e o i e une 2012] | uncorrelated, Gt means - 0). Hence
olution : % - 10y + 66 = 0 be th . A AR
i - T e, | P e iy the | regression lines 2
(6] B 00l LS r=+Jb, %b, = 040D =02 Regression eqn. of Y on X Rk e
[Fune 2011} ; Qu.13. If x, v denote the arithmetic

Solution ; () TRICKS : Go by choices,
X =13 and Y = 17; satisfy both Regres-
sion Lines.

.8, If one of regression coefficient is
A unity, the other must
be unity.

(@) mare than, more than

&
b =—"—=
] —qp ~0-8and

40x ~ 1By =214; be Regression eqn.
of Xon Y,

means, o ;0, denote the standard
the deviations, b, ; b, denote the re-
gression coefficients of the variables
‘x” and ‘y* respectively, then the point

Sx=13and y =17 : (B) Less than, Less than ~1R of intersection of regression lines X on
Q.6. Out of the folluwingl';hlch one | ) more than, less than b, =T m04s Y& YonXis
affects the regression co-efficient. o i ik (a =
“hange of origin onl A FEarA ORI r=2b, %b, [BothRegr. Coef are d &’Y) (B} @n0)
{a) Change of origin only [Dec. 2011/ Ay e e
. ; s 1y - O o
(b) Change of scale only Solution : (c) If one regression co- i : @ (@, .0,
efficient is more than unity, the other = tv08x045 =+ 0.6 [dune 2012)

(¢) Change of scale & origin both

e

Solution : (a) - Two lines of regression
pass through the point of intersection of |

must be less than unity. [ris also +ve. ]

(d) Neither change of origin nor

change of scale [Dee. 2011] . oint.
Regression lines (X, ¥) .
+ - |
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Q.14. For certain x and y series which | Note :- See QUICKER BMLRS Q.18. If r =+ 1 or — 1 then the two Pl 1-
are correlated, the two line of regres- | Examples . regression lines : g
sion are Q.16. If Y = 18X + 5 is the regression {a) Have 30% angle between them and 64x =24 + 45y be a Regression Eqn.
Sx— 6y +9=0 line of X on Y ; The value of b, is (8) Have 45% angle between them | Oy onx
15x— 8y —130=0 (@ 518 o) 18 (¢) Coincide S 45y =-24 + 64x
The correlation coefficient is © 5 (d) 118 (c) Perpendicular to cach other o
(@) 45 (b) 3/4 [Dec. 2013) Dec. 20037 | " 45
() 263 (d) 112 7 5 Solution : (c) Forr=+ | or— 1 e =l.ﬁ=£‘—:1
Solution : (d) [fY = 18 X +5 b . 5 Bye
[Dec. 2012] g :n :'d) s Regression Lines Coincide. o _5 4_5 =
Selution : (c) Let 5x — 6y +9=0;bea Q.19. If mean of X and Y variables is <+ Dur assumption is correct
Regression eqn. of Y on X . gl o s 20 and 40 respectively and the regres- |, _ 6%
5% e L sion coefficient ¥ on X is 1.608 then the =y
b, e Q.17.8x-3y +7=0, 14x-Ty +6=0are regression line of Y on X is: Q:21. Two regression lines for a bi-
3 twao regression equation then the cor- (@) Y=1608X+784 variate data are 2x — S5y +6 =0 and 5x
— 8y~ 130=0,be -
 And 15x—8y b aRegres- | e coalitlend T = & ~ 4y + 3 = 0. Then the coefficient
sioneqn.of Xon'Y (b) Y=1.56X+4.384
p (@) 086  (b) —0.86 i correlation shallbe___.
i (c) Y=1608X +4.84 I
15 U (e} BASTrid) =05~ g (@ Y~156X+784 [Dec 2013 | (a) '—5—2 ®) %
r=t% fbrx xb, = +J§x% = +5 : [ureutic) Solation : (a) is correct vals iy
| et ; Solutlon : (a) Is cormec . check which option is correet O, —= Cifts
(r is positive because regression co- | [ gy 3y + 7= 0: be Regression Eqn. T 3
e [Fune 2014]

efficients are positive).

of yonx

Q.15. The coefficient of correlation R For (a); y=1608x20+7.84=40 | Solution : (c) is correct
between X and Y series is — 0.38. The b= which is correct 1 :
et 2x — 5y + 6 = 0 be a Regression
linear relation between X & ¥ are3X | ;4 457y +6=0;the Regression Eqn. Q20. The equations two lines of re- | Lo ory on :
*5L=§"“d“s“"7vl'4[4’":"|’t € | ofxony : gression for x & y are 5x =22 + y and ] Iy
cnelﬂﬂ:nt of correlation between e 64x = 24 + 45y, then the value of re- b, = _@?5,
U&V? e T gression coefficient of ¥ on x will ' 2
(a) 0.38 (b) 038 e be ‘ and 5% — 4y + 3 =0 be a Regression
(e} 0.40 (d) None of these by by = axiv —=>1 i3 5 ] Eqn. of y on x
3 il L
{Dec. 20121 | Assumption is wrong : bt
Solution : (k) Given r,,=—0.38 64 45 Bk
N Soi b -£=2 & b =3 (e) 45 (d) 4
TRICKS : 3X+5U=3and—8Y-7v=| 500 "7 = § : O e
44 i [June 2014] v PR
BTV =44 rt=by b, = 2.5=5=073 Solution : (c) is correct . Our assumption is incorrect
3 LetSx=22+ i ;
S PR ARy s i Yx 22+ y bearegression Eqn, of X - Cof lbu"% and b,,-%




s orimb b =

L

22

5

.22 If the mean of two variables x &
y are 3 and 1 respectively. Then the
equation of twoe regression lines
are

(@) 5x+Ty-22=0 & 6x+2y-20=0

() Sxu+Ty-22=0 & Ox+2y+20=0
{c) Sx+Ty+22=0 & 6x+2y-20=0
(dy Sx+Ty+22=0 & 6x+2y+20=0

4
5

[FREeY

REGRESSION ANALYSIS

Q.24. Correlation coefficient betweey
xand y is zero the two regression lines
are

(a) Perpendicular to each other

() Coincide to each other

(c) Parallel to each other

(d) None of these:
Solution : (a) is correct.

Q.25. The two regression lines are
16x— 20y + 132 =0 and 80x— 30y - 42§
=), the value of correlation coefficient
is

[Dec. 20147

[June 2014] | (a) 0.6 (b) 0.6
Solution : (a) is correct {c) 0.54 (d) 045
Tricks : Go by choices [June 20151

For(a)x=3;y = | Satisfy eqns. of (a)

As LHS = 5x 3+7-22 =0 (RHS)

andLHS=6 x 3+2 x 1-20=0(RHS)
. (@) is corect.

Q.23. Two regression equations are

Solution : (¢) is correct

16%30
Tricks ©= =0.547
i *\l 20480

.26, Which of the following is true:

o
x+y=6and x+2y=10 then correla- | (4) b_= r—~
tion coefficient between X any Y is H

(@) -122 B 112 o,
{ (5) b_= r.o_—
1 1 ¥ ¥
0% @ e
[Dec. 2004) | ©) b, =T 5

Solution : (c) is correct
Tricks : See Quicker QA book
Ix+ly=6=» y=-x+6
lx+2y=10=2y=-x+10

IxI 1
I'a= EEEFU—E' (x & y have

opposite signs.)

ng!
3

{d) b= E’T
[Dec. 2015]
Solution : (b) is correct.
2.27. The regression are as follows

Regression equation of X on Y : 6X-Y
=28

278

() Both(a) & (b)
{cl) None of these
[Dec. 2007
Solution : (a)

Q.35 5y =9x-22 & 20x =9y + 350 are
two regression lines. Find the correla-
tion coefficient between x & y ©

(a) 0.9 (by 0.1
(c) 09 (d) 0.1
[Dec. 2017]
Solution : (a)
9x=5y=122
20x=9y =350

; r=+ﬂ 3 -2 g
S 100 10

().36. Regression lines are parallel
then r=:

(@) +1 (b) =12
(c) 0 () None
[June 2018}

Solution : (a)

.37. The two lines of regression in-
tersect at the point:

(@) Mean
(b} Median
{c) Mode
{d) None of the these
[Nov. 2018f
Solution : (a)

Q.38. If the two lines of regression are
x+2y—5=0and2x+3y—8=0,then
the regression line of y on xis

fa) x+2y-5=0

REGRESSION ANALYSIS

*

e

- (0.28. The two lines of regression

REGRESSION
Regression equation of ¥ on X : 64X -
45V =24
What will be the mean X and Y ?

(b) X=6Y=6
(d) X=8Y=5%
[June 2016}

(@) X=8Y=6
(¢) X=6Y=8

Solution : (c) is correct.

Tricks: Go by Choices

X =6 and Y =8 satisfy both Regression
Eqgns.

X =6 Y=8§ iscorect

hecome identical when
(@) 1=1 {b) r==-1
(e) r=0 (d) (a) or (b)
[June 2016/
Solution : () is correct.

.29. Regression coefficients are
affected by

{a) Change of origin
{b) Change of Scale
(¢) Baoth origin & scale
() Neither origin nor scale
[Dec. 2016]
Solution : (b) is comrest.

().30. Regression lines are passes
through the points

() Mean
(b} Standard deviation
(c) Both (a) & (b)

(d) None
[Dec. 2016]

Solution : (g) is correct.

AMNALYSIS 217

.31, If the regression line of x on y is
3x+ 2y =100, then find the value of

b,?

-2 g
{a) 3 (B) 3
3 2
© 3 @ 3
[Dec. 20146
Solution : () is correct.
B
i 3

Q.32 If the two regression lines are
x+ty=landx-y=1then ; and y are

(a) 1,0 (b 0,1
© 1,1 (d) None
[June 2017]

Solution : (4) is correct.

Sign of both Regression lines x +y = |
and x —y= | are different. [t means ; x &
y arenot correlated ., (; 5 }') cannot be
determined.

Q.33. The correlation coefficient is the
of the two regression coeffi-

cients b, and b, :

(a) AM (b) GM

{¢) HM {d) None of these
[Dec. 2017

Solution : (b}

Q.34. Regression coefficient are inde-
pendent of i

(a) Change of origin
(b) Change of scale

by x+2y=0
(€) 2x+3y-8=0
{d) 2x+3y=0
[Nov. 2018)
Solution : (a) Let x+2v—-5=0 isthe
Regression Eqn. of y on x then
2x+3y—8=10 should be the Regres-

sion

Egn.of x on y.

.+, Our assumption is correct.
So; x +2y—5=0 isthe Regression
Egn. of y on x.

Q.39. If the fwo regression lines are 3X
=¥ and 8Y = 6X, then the value of
correlation coefficient is

(@) -0.5 (B) 0.5
(©) 075 () ~0.80
[Nov. 2018/
Solution : () '
Regr, Eqns. are '
Jx—-y=0
& 6x-8y=0

-
PR L L
R Pty

“4+" Bign because X & Y have same

sign.

R ————————

REGRESSION ANALYSIS

.40. The regression coefficient is in-
dependent of the change of

{a) Origin
(h) Scale
(c) Scale and origin both
() None of these
[Nov. 2018)
Solution : (a)
Q.41. A.M of regression coefficient is
(@) Equal tor
(b} Greater than or equal to r
(¢) Halfofr
(efy None
[June 2019]
Selution : ()

Q.42 If the regression line of Y on X is
given by Y =X + 2 and Karl Pearson’s
coefficient of correlation is 0.5 then

o E)
a:’:—
(a) 3 (&) 2
(c) 4 (d) None
[June 2019]

Solution : () The regression line of y on
x 15 given by y = x + 2 [It is in the form
Y =a+bX]

b = Coefficient of X = 1

CoefT. of correlation (r)y= 0.5

then Regression coefficient Y on X
gl
=b,or a,

279
o ool A [
e, T 05 5 2
F-
[;}‘ =¥
i
6—’1—4.

.43, Consider to regression line 3x +
2y =26, 6x + y = 31. Find the correla-

tion coefficient between x and y
(a) 0.5 (B) 0.5
(c) 0.25 (d) -0.25
[Dec. 2019
Solution : (0)

3IX42Y=26=3X=-2Y+26
6X+1.¥Y=31= 6X=-Y+131.
Doing Cross-Multiplication
3x1=3 is smaller than 6x2=12

P ﬂﬁ__ﬁ_,l
] 6x2 4 2
=-0.5
[Put sing “—" because X and Y have
opposite sign in both Regression Eqn.]

().44. The interesting point of the two
regression lines: y on xand x on y is

(a) (0,0) (6) (x,¥)
(e) (b.b) d (1, 1)
! [Jan. 2021}

Solution : (b) is correct
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(Q.45. Given that the variance of x is equal to the square of standard deviation

Then regression line of x on y is
(@) y=40+4 (x-30)
(b) y=40+(x=30)
{€) p=40+12 (x- 30}
() x=30+2(y-40)

Solution : (d) is correct
Given
Regression Eqn. of

yonxis

x and the regression line of y on xis y = 40 + 0.5 (x - 30).

[Jan. 2021]

Y= 40 +05 (x-130)
or y — 40 = 05 (x - 30)

Comparing it with standard Form.
y=¥=b (x-x)

Weget X =30; 7 =40andb_ =05

We know that

f=b hi.=i
or b A(0.5)=1
|
or b = e 2

Regression Egn. of X on Y i3

[ For one regression linc, r= % ]

REGRESSION ANALYSIS 27.11

(Q.46. The regression coefficients re-
main unchanged due to

(@) A shift of scale
(b) A shift of origin

(¢) Replacing x - values by 2
X

() Replacing y values by i
y

[Jan. 2021]
Solution : (b) is correct
Since, Regression co-efficient does not

change with respect to the change of
origin but changes with respect to scale.

Q.47. If the slope of the regression line
is calculated to be 5.5 and the intercept
15 then the value of Y when X is 6 is

(a) 88 (k) 48
(c) 18 (d) 78
[uly 2021}
Solution : (b) is correct.
Regression Eqn. of Y on X is
Y= a+hbX
where a= Y intercept=15 (given)
b= slope= 5.5 (given)
Regression Eqn. of Y on X is
Y= 15+55X

Solution : (c) is correct,
LYY= 9X=b =9
and X= D.ﬂl\’:}hﬁ—-ﬂ.n]

r=fb.b, =+.J0.01x9
= 403
Because b &b _are positive.
).49. The straight-line graph of the

linear equation Y = a + b X, slope is
horizontal if:

(a) b=1
(c) b=0

(6) bz0
(d) a=b=0

[Tuly 2021]
Solution : (c) is correct,

Y= a+bX

Slope = b,
Ifb=0then Y =a.
So, its graph is parallel to X — axis.
Q.50.If b, =~1.6 and b= -0.4, then

r. will be
(a) 0.4 (b) -0.8
(ch 0.64 (d) 0.8
[July 2021}

Solution : (b) is correct
Ty = 8y B == (= 1.6)(-0.4)

= - f0.64 =-0.8

X-X=b(Y-) when X = 6 Then
i x-30= 2(y-40) Y= 15+5.5(6)=48. Q.51. Forany two variables x and y the
- 30D ErE Q.48. If Y = 9X and X = 0.01Y, then r regression equations are given as 2x +
o] %= 3042 (y = A0) is equal fo: Sy-9=0and 3x-y~5=0. What are
7+ {el) comect the A.M. of x and y?
(@) 0.1 () 0.1 i .
(c) 0.3 (@ 03 (@ 5 1001
[ iy 20217 | © 42 ) 2
| [Dec. 2021]
[ #
4 "
|
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Saladion : (d) 2x245x1-9=0(True) 4+ +T=0=dx=-3y-7 Q.58. For variables X and ¥, we collect
Trick Go by choices (GBC) Indeqn.3 % 2 1 -5 =0 (Also True) (vely correlated) the four observations with £X=10; ¥

(A) IfX=2,Y=1

(a) is correct.

().52. The intersecting point of two regression lines falls at X-axis. If the mean
of X-values Is 16, the standard devaluation of X and Y are respectively,

3 and 4, then the mean of Y-values is

(a) 16/3 {b) 4 (e} O (@) 1

Solution : (¢)
Intersecting point lies on x-axis.
So vy Co-ordinate = 0 ]
Hence, Mean Point is (16 ; 0)
=X=16; Y=0
(Clearly)
.53, The regression coefficients re-
main unchanged due to

(a) Shift of origin

(b) Shift of scale

(c) Always

(d) Never

[Dec. 20211

Solution : (a)
Regression Coefficient does not change
with respect to the change of origin but
changes with respect to scale
(3.54. For positive and perfectly corre-
lated random variables, one of the
regression coefficient is 1.3 and the
standard deviation of X is 2, the vari-
ance of Y is

{a) 2.66 {b) 6.76
{c) 6.56 () 3.16
[June 2021]

[Dec. 2021]

g,
Solution : Given:b_ = e s 1.3

It is perfectly positively correlated
Lr=1

i3
sbyx= 1.‘-1—2* =13
5 0,=26
v (@) is correct
Q.55. The equations of the two lines of

regression are dx+ 3y +7=0and 3x+
4y + 8 = 0. Find the correlation

coefficient between x and p.

(@) -0.75 (&) 0.25

() =092 (d) 1.25
[Dec. 2022]

Solution: Two regression eqns. are

x+dp+8=0
Tricks :

e

(a) is correct,

[Note : See cross product, smaller in
numerator and larger in denominator]

Q.56. If the regression equations are

2e+3y+1=0and Sx+ 6y+1=0, then

Mean of x and y respectively are

(@) -1,-1 By =1, 1

@ 1,-1 ) 2,3

' [Dec, 2022

Solution: Go by choices
(c)For 2x+3p+1=0
2x 143 (-1}%1=3-3=0 (True)
and Sx+6y+1=0
=5%1+6(-1)+1=6-6=0(True)
{1, - 1) satisfies both egns.
. (€) is correct
Q.57. 11 b, yx =0.5, b, x =10.46 then'the
value of correlation coefficient r is:

(a) 0.23 (b) 0.25
(€) 0.39 (d) 0.48
[Dec. 2022]

Solution: r = £ b, b

re 4 J(0.5).(0.46)
=0.479 =0.48
(d) is correct.

=14; EX*=65; ZF = Sand ZXV = 3.
What is the regression line of ¥ on X7
(a) Y=-08X-55
(b) Y=08K-55
(€) F=-08X+5.5

(d) Y=08XY+55
Solution:
= NEXY-LXXEY
P = NEXT-(ZX)
4x3-10x14
T 4x65-(10)°
==0.8
- X _10
® Swrasy
L LY _14
g e St
Regression line of Y on X is

Y=Y =b (X-X)
LY =-35=-08(X-25)
=—08x+55
- () is correct.
Q.59. The regression lines will be per-
pendicular to each other when the
value of r is:
(a) 1 () -1
{cy 12 d 0
Solution: () is correct.
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Q.60, If the regression equations are x
+2y—S=0and 2x+ 3y— 8 =0, then the
mean of x and the mean of y are
, respectively:

(@) -3 and 4 .
(6) 2 and 4

(c) 1and2

(d) 2and |

REGRESSION AMALYSIS

Solution:
Tricks
GBC (Go by Choices)
c)For X=1;Y =2
x+2y-3=10

142%2-5=0(True)
and2x 1+ 3x2-8=0 (Also True)

. (€) is correct.

B —

INDEX NUMBERS

i
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" . PREVIOUS YEAR EXAM QUESTIONS (MEMORY BASED)

Q.1. In the data group Bowley's and
Laspeyre’s index mumber is as fol-
lows. Bowley's index number = 150,
Laspeyre's index number = 180 then
Paasche’s index number is

(a) 120 (b 30

(cy 163 () None of these

[June 2010/

Solution : (a) -+ Dorbish and Bowley's
Index No. =

Laspeyere's + Paasche’s .No.

2

180 + Paasche's
2
=> 180 + Paasche's = 300
». Paasche’s Index No. = 120

Q.2. Consumer price index is com-
monly known as

(&) Chain Based index
(b) Ideal index
{c) Wholesale price index
(d) Cost of living index.
[June 2010f

= 150=

Solution : (d)

Q.3.Find the Paasche’s index number for prices from the following data taking

‘r

282 INDEX NUMBERS
Solution : (a)
By @ A @ By Py
| 6 3 5 13 5
3 5 8 :] 40 15
4 B 10 6 60 24

Y PQ,=115 YT RO =4

v ]’IQ
Paasche’s Index No, = ano

Q.4, The life expectancy, E of male is a
linear function of time (year). It is
given that in 1980 the life expectancy
was 70 years and in 2000 it was 75
years. Make a prediction of life ex-
pectancy in 2012,

(a) 78
(c) 82

() 80
(d) 84

[June 2010/
Solution : (a) GivenE=at + ¢

Where t = Deviation of time from base
year 1980

(E being a liner function of time t)
In 1980, t= 1980 - 1980 =0

The eqn.-is
E=a0+c=70,%0,c=T70

In year 2000, t =2000 - 1980 = 20
E=a20+c=75
S0,20a+70=175
a=520=1025

Solution : (h)

1 100=13 100 = 261.36
44

The Egn. is E=0.251+ 70 :
For year 2012, 1 ="2012 - 1980 = 32
E=(0.25).(32) + 70=T78

Q.5. If Laspeyre's index number is 90
and Paasche’s index number is 160

then Fisher's index nuomber
will '
(a) 144 (by 120
(c) 125 (d) None of these
3 [Dec. 20107

Solution : (b) Fisher's index No.=
y[Laspeyre’s LNo.x Paasche’s 1.No,

Fisher's index no. = Jo0x160 =120
Q.6. Wholesale Price Index (WPI) is
given by:

(@) Marshall-Edgewaorth Index
(b) Laspeyre’s Index
(¢) Paasche's Index
(d) None
[Tune 2011}

Q.7. Fisher's Ideal index is obtained by:
{a) Arithmetic Mean of Laspeyre’s & Paasche's index
(b) Geometric Mean of Laspeyre's & Paasche’s index

1970 as the hase year.
Commodity 1970 1975
Price quantity Price quantity
A 1 6 3 5
B 3 5 8 5
C 4 8 10 [
(a) 261.36 (b) 265.48 (6) 274.32 (d) 282
[Tune 2010/
281
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{¢) Sum of Laspeyre’s & Paasche’s index
() None of them [June 2011

Solution : (b)

Fisher ideal index = /Laspeyre’s Price Index x Paasche’s Price Index

(0.8, The index number of prices at a
place in the year 2008 is 225 with 2004
as the base year then there is:

(a) average 125% increase in prices
(k) average 225% increase in prices.
{c) average 100% increase in prices
(d) None ofthe above.  [Sune 2011

Solution : (a) Let the price of base year
2004 = 100

», the Price of current year 2008 = 225
% Increase in Price =225- 100=125%

(.9, Fishers Ideal Index Number not
satisfies

(@) Unit Test
(b) Time Reversal Test

(e} Circular Test
{d) Factor Reversal Test
[Dec. 2011]

Solution : (c) Fishers [deal index Num-
ber does not satisfies Circular Test.
(.10, If the price of all commodities in
a place has increased 20% in Com-
parisonto the base period prices, then
the index number of prices for the
place is now

(a) 100 (& 120
() 20 (d) 150
[Dec. 2011]

Solation : (&)

Index No. ofcumm)'éer =100 v 20
=120 .

QIL If 3 R0, =116, F,Q, =1403 B0, =97, F PO, =117 then Fisher's

ideal index number is........... i
{a) 184 (b) 83.59 (c) 119.66 (d) 120
[Tune 20121
Solution : (h)
QY R0,

= Fisher's index formula=

97x117
X100 _ ’ £
5 E Py = Vitexia0 <%0 =83.59

Ry

0Q.12. Find the Paasche’s Index number for price from the following data taking

1970 as the base year.

fTune 2012




T

28.4 INDEX NUMBERS
Solution : (a) Given :
1970 1975
Commaodity Price  Qty Price Qty RQ FQ,
(B (@) F) @)

A 1 6 5 5 15 L

B 3 5 8 5 40 13

C 4 8 W 6 60

¥ pe =115 3P0, =44

PR
-, Paasche's index = EPDQI x 100~
Q.13. If Fisher's index = 150 and
Paasche’s Index = 144, then Laspeyre's
index is

(a) 147 () 156.25
(c) 104.17 () 138

. [Dec. 2012}
Solution : (b) Given Fisher's index =

150 and Paasche’s index = 144
.. Fisher's index =

. Laspeyre's x Paasche’s
150 = [Laspeyre's x 144
Squaring on both sides; we get
150 %150 = Laspeyre's x 144

150 % 150
141

Laspeyre's index = =156.25

Tricks : GBC
(Q.14. Net monthly of an employees
was T 3,000, The consumer price index
number in 1985 is 250 with rightly
compensated then the additional dear-
ness allowance to be paid to the em-
ployee is:

xIDﬂ 261.36

Solution : (d) Given,
Net monthly salary = ¥3,000 in 1980

Consumer price index in 1985 with
1980 as the base year = 250

- In 1985 then his monthly salary
25013000
T T 7,500
+. The Dearness allowance to be paid
to the employee
=¥ (7,500 - 3,000) =T 4,500
0Q.15. Time Reversal Test is satisfied
| ZAES IR
(@) Fisher’s ideal index
(b) Dorbish Bowley's index
{c) Laspeyre’s index
(/) None of these

will be =

[dune 2013]
Solution : (@) is correct
Q.16. Bowley’s Index Number = 150,

Laspeyre's index = 180 then Paasche’s
index number is__

INDEX NUMBERS

Solution : (@) is correct
Tricks : Go by choices

L+ P
Bowley’s Index No, = o

i |20+mo e
(.u} is correct.

.17, In 2005 price index is 286 with
hase 1995 then how much price in-
creased in 2005 with base 19957

() 286% (b} 386%
() 86% (d) 186%
[June 2013]

Solution : (d) is correct

285

% Increase in price = 286 - 100 =
186%

.18, What is the formula for caleu-
lating the deflated index:
@ Current Value %100

Price Index of cument vear

Cumrent Value
(¥) Brice Tndex of Last yor "
_Current Value

(€} Brice index of eurrent year)(lw

Curreni Value
(d) Price Index of Last year I
[Dee. 20131

Solution : (¢) is correct

Q.19. The index number for the year 2012 taking 2011 as base using simple
average of price relatives method from data given below is: y

Commodity - A B
Price in 2011 (P)) 115 108
Price in 2012 (P,) 125 117
(@) 112 b 117
(<) 120 (e 111

[Dec. 2013f

Solution : () is correct

P
2 x100= 22,100
: 288

Pm =
z Po
= 11065 =111
.20, An index time series is a list of

___numbers for twoe or more periods
of time

(a) Index (B) absolute
{c) Relative () None
[Dec. 2013]
Solution : (@) is correct.

w

(@) ¥ 4,000 (b) T 4,800 {a) 120 (5 130
{c) 25,500 (d) 74,500 () 105 (d) None
I‘DM 30.(2,.1 ;'JHMJ‘”’.H
28.6 INDEX NUMBERS
(a) AM. (b)) GM. increased to 20,000 in the year 2013
Kobé while the consumer price index num-
er b @ ber is 240 in year 2013 with the base
[Jurie 2014}

Solution : (b) is correct.

Q.23. Which of the following state-
ment is true?
(a) Paasche's index number is based
on base year quantity ~
(b) Fisher's index satisfies the
circular test
{c) Arithmetic mean is the mostappro-
priate average for constructing the
index number
() Splicing means constructing one
confinuous series from two differ-
ent indices on the basis of common
base
[June 2014]

Solution : (d) is correct

Q.24. Monthly salary of an employee
was ? 10,000 in the year 2000 and it was

Q5. $p,g.=1180.5 p,a, =1170. Tp
ideal index number is
{a) 96.73 (b) 98.795

Solution : (c) is correct

{c) 98.77

year 2000, what should be his salary in
comparison of consumer price index
in the year 20137

(a) 2,000 (6) 16,000
(c) 24,000 (d) None
[une 2014}

Solution : (¢) is correct
Py =10,000
Let Salary inyr. 2013 = p,

+CLI= Zlxi00;

Po
Judl
= x100-
A0 T
= pl=tz4,|1'0_

A, =1064.F p,g, =1100, then Fisher

(d) 100.86
[Dec. 2014f

ZM‘!‘{LX !?.'.‘f!.xmn
EP«‘J‘U Poth
- U180 1064 o o6 7600877
170" 1100

INDEX NUMBERS

Q.26. When the prices are decreased
by 30%s then the index number is now

(a) 50 (b) 60

() 70 (d) 30

Dec. 2014]
Solution : (c) is correct
Newl.No=. 100-30=70. -

(i play a very imporiant
role in the construction of index num-
ber.

(a) Weights

{¢) Estimate

(b) Classes
(d) Mone

[June 2015]
Solution : (a) is correct

.28, Factor reversal test is

z Pidi
(@ Z Py

z it E.ﬂlfil

2 P

Pat

z‘(lu"’tl z‘h!’l
{ E‘J’M’L\ E‘fﬂf’!

Solution : (a) is correct
.29. Hwith a rise of 10%, in prices the
wages are increased by 20% the real
wage increases by

(@) 10%

(&) More than 10%

()

[June 2015]

C D E
95 B0 90 XP, =488
108 95 95 EP =540

Q.21.Circulartest is satisfied by which
index number?

(a) Laspeyre's

(h) Paasche's

(c) Fisher's

{d) Mone of the above

[June 20i4f

Solution : (d) is correct
Note:-Circular testissatisfied by Simple
Geometric mean of price Relatives and
the aggregative with Fixed weights.
().22. Fisher's index number is

of Laspayre’s and Paasche's index
numbers

h‘

(c) 20%
(d) Less than 10%
[June 2015]
Solution : () is correct
100+ 20
T el
i~ Real wage increases by 9.09% ie.
less than 10%

Q.30. Consumer Price index number
for the year 1957 was 313 with 1940 as
the base year. The Average Monthly
wages in 1957 of the workers in to
factory be T 160/- their real wages is:

Real wage =

(a) T48.40 (by T51.12
(c) T 4030 {d) None of these
[Dec. 2015]
Solution : (k) is correct.
Real Wage = mx 100=151.12

Q.31. Purchasing power of money is
(a) Reciprocal of price index number
(b} Equal to price index number
{¢) Unequal to price indéx number
(d) None of these

[June 2006]

Solution : (a)

Q.32. In the year 2010 the monthly
salary was 724,000. The consumer
price index number was 140 in the
year 2010 which rises to 224 in the
year 2016. If he has to be rightly
compensated what additional monthly
salary to be paid to him
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(ay T14,400 (b)y T38,400 (b) Fisher's ideal index number
(¢} ¥7,200 (d) Mone of these {¢) Chain base index number
fdune 2016] | (d) Both (a) or (c)
Solution : (a) {June 2016)

224
Required salaryin2016 = mx 24000
=¥ 38,400.

. Additional monthly salary = 38400
- 24000 =T 14,400/~

.33, The suitable index numbers for

Solution : ()

.34, Index numbers are used in
(@) Economics
(b) Statistics
(c) Both (a) & (b)

the comparison ofeveryyearis__ | (d) None
(a) Fixed base index number [Dec. 2016
Solution : () is correct
Q.35. From the following data
Commodity A B C D
1992 Base Price 3 5 4 1
year Quantity 18 6 20 14
1993 Current  Price 4 5 (] 3
year Quantity 15 N 26 15
The Paasche’s price index number is :
(a) 14641 (b) 148.25 (c) 144.25 (d) None
[Dec. 2016]
Solution : (a) is correct.
(.36. The time reversal test is satisfied | (c) Time reversal test
by ___ Index number. (d) Factor reversal fest
(a) Laspeyre’s  (b) Paasche’s [Fune 2017
(¢} Fisher's () None Solution : (5)
[Dec. 2016/

Solution : () is correct.
.37, Fisher's index number does not

Q.38. If Laspeyre’s index is L and
Paasche’s index is P then Fisher’s in-
dex Fis

© F=AL+P
.l
@ F=17p
[June 2017}
solution : (b)
F=JLP=F =LP

Q.39. The monthly income of a person
in the year 2014 was 78,000 and CPL
was 160, The CPI is 200 in the year
2017. What will be the additional dear-
ness allowance for the year 20177

(a) 2400 (B 2750
(c) 2500 (d) None
[Jume 2017]
Solution : (d)
Monthly Income in 2017 =
200 8000 = 16,000
100

= DA = 16000 - 8000 =T 8000
3,40, For knowing consumers price
index number we want to collect data
from :

{a) Retail shop prices
() Wholesale shop prices
(¢) Fair Prices
(d) Govemment depots
[Dec. 2017]
Solution : (a)

Q.41. The circular test is an extension
of :

INDEX NUMBERS 289

{¢) The unit test
(d) None of these
[Dec. 2017}

Solution : (a)

Q.42. Fisher's ideal index number is :

{a) The arithmetic mean of Laspeyre’s
and Paasche’s index

(b) The median of Laspeyre’s and
Paasche’s index

{¢) The mode of Laspeyre's and
Paasche’s index

(d) None of these
[Dec. 2017/

Solution : (d)
(.43, Price relative is equal to :
Price in the given year %100

(@) Price in the base year
Price in the base year w100
(B} Price in the given year
(c) Price in the given year % 100
{d) Price in the base year x 100
[Dec. 2017]
Solution : (a)

Q.44. GMof Laspeyre's and Paasche’s
Price Index number is priceindex
number :

(a) Kelly's (b) Fisher's
(c) Bowley's (d) Mone

[June 2018}
Solution : (b)

Q.45. Paasche’s index number is

(c) Simple aggregative method
(d) Fixed base index number
[June 2018
Solution : (a)

Q.47. Time reversal & factor reversal
are:

(@) Quantity Index
(b) Ideal Index

(¢) Price Index

(d) Test of consistency

[May 2018)
Solution : (d)

Q.50. P, is the index for time

(@) 1on0 () Donl
(¢) Tonl (d) Dono
[May 2018]

Solution : {(a) P, is the index number of
1on0.

Q.51. The circular test is an extension
of

(@) The time is reversal test
(b) The factor reversal test
() The unit test
() None of these
[May 2018]

Solution : (a)

Q52. If 1P,Q, =1360, P, Q, = 1900, TP, Q, = 1344, TP, Q, - 1880

then the Laspeyre’s Index Number is
{a) 0.71 (b 139

(€) L.75

(d) None of these
[May 2018/

TR v e

satisfy (@) F=LXP (a) The time reversal test expressed in terms of :
(@) Unit test (b)) =L xP (b) The factor reversal test o0
{h) Circular test () EP" ﬁ'"
— -
28.10 INDEX NUMBERS INDEX NUMBERS 28.11
| vy Shte el S vt 1900
Ip,.q, e ative position i Laspeyre’s Index No. = )é_ll}% s 1.3970 [In Decimal form]
zp q, ol (121
=21 100 {a) Index number
© Xp.q, {5)" Relutive qumber Q.53. Price Relative is expressed in | Q.54. Circular test is satisfied by
rr.q Absol term of (@) Laspeyre’s [ndex Number
@ Zp" q- * 100 (€) ute number P sl L (b) Paasche's Index Number
s o g (e} None (a) P_T’; P, (¢} The Simple Geometric Mean of
St S0 [May 2015 i Price Relatives and the Weighted
Solution : (c) Solution : (a) (© P=11x100 (@) P= X100 Aggregative with fixed weights.
Q.46. To overcome the disadvantage | ,49. The number oftest of A deq B x Mone of these
ot sl avicags i i ' N e A iMay 20185 | D [May 2018]
e @ 2 ® 5  Solution : (¢) Price Relative | Lo
(@) Weighted ave of relati . E
io-drpl i 8 OF @ ¢ (#)=Ex100
o
() Chain base index number [Map 28187 E
Solution : (d) ).55. Tf the 1970 index with base 1965 is 200 and 1965 index with base 1960 is

150, the index 1970 on base 1960 will be :
{a) 70O (B) 300 (¢) 500 () 600
{May 2018]
Solution : (b)
Year . Link Relative Chain Base Index Number (CBI}
1960 100 104
150%100
——=150
1965 150 100
200150
— =300
1970 200 100

CRI = FBI = Index Number of 1970

on Base 1960 = 300

Note ; - Chain Base Index Number =
Link relative of current year x Chain Index of Previous Year

100

.56. Which of the following state-

ment is true?

{a) Paasche’s Index Number is based

on the base year quantity

(b) Fisher"s Index Number is the Arith-
metic Mean of Laspeyre’s Index
Numberand Paasche’s Index Num-
bers
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{c) Arithmetic Mean is the most ap-
propriate average for constructing
the index number

() Fisher’s Index Number is an Ideal
Index Number

[Nov. 2018]
Solution : ()
Q.57. If Laspeyre’s Index Number is
250 and Paasche’s Index Number is
160. Then Fisher's index number is:

25

(a) 40000 () l_f;

16

(c) 200 (d) :G
[Nov, 2018]

Solution : (¢)

Q591 ¥ P,Q, =240, 3 P, Q, =480,

Laspeyre's Index Number is:

INDEX MUMBERS

Fisher's . No. = /P = \/250x160
=200

Q.58. The simple average method jg
used to caleulate:

(a) Trend Variation
(by Cyelical Variation
(¢} Seasonal Variation
(d) Irregular Variation
; [Nov. 2018;
Solution : (c)

3 P,Q,=600.and 3 P,Q, =192, then

{a) 250 (h) 300 (c) 350 () 200
[Nov. 2018]
Solution : (a)
iPQ,
Las L) I_.__——><100
aspevre’s 1. No E.FLQ;,
= ﬁ‘—xlOL): 250
192

Q.60. Which one is called an ideal
index number

(a} Laspeyre’s index number
() Paasche’s index number

1
| Fisher's Index No. is called an Ideal
Index Number.

0Q.61. Which is not satisfied by Fisher's
Ideal index number ?

INDEX NUMBERS
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62. The prices and quantities of 3 commodities in base and current years are

as follows :
Pa ] 9 q,
12 14 10 20
w 8 20 30
FRAN [ ] 10
The Laspeyre's Price Index Number is

(a) 11813 () 107.14 {c) 120.10 (cfy None
[June 2019]

Solution :
(&) Here

Py P 9 a9 Pady Py

12 14 10 20 120 140

10 8 20 30 200 160

8 10 30 10 240 300

2p,q, =560 Zp,q, =600
; IRy =100
Lespeyre’s Price Index No. (P, )} = S04,
= 0 =100
560
=107.14

Q.63. The cost of living index numbers ¥rs. CLI  Salary
in vears 2015 and 2018 were 97.5 and 2015 975 19,500
115 rea?ectlvely. The Salary of a a0l 13 5
worker in 2015 was T 19500. How } iy S
much additional salary was required | Salary Required in year =
for him in 2018 to maintain the same CLI of 2018 y
standard of living as in 20152 U of 2015 Salary in 2015

(c) Fisher’s index number (@) Factor Reversal Test (a) 3000 (k) 4000 :
: 118 :
(d) Marshall Edgeworth index (4) Time Reversal Test () 3500 (d) 4500 Rl 23000
number (¢) Circular Test [June 2019] Addition Salary Required = 23,000 -
fJune 2019] | (d) None of the above Solution : (c) 19,500 =% 3,500
| Solution : () At [Tune 2019} Heie
| Solution : (c) |
1
1
il |
l |
T —
[
I
| 28.14 INDEX NUMBERS INDEX NUMBERS 28.15
Q.64. For year 2015, price index was | (c) Time reversal test Solution : (b) Fisher’s Index Number | And Paasche’s 1. No.
267% w!th base year 2005, :he Per= | (d) None of these satisfies all the three tests except circular Z PO, R
; it b i =
et e [Dec. 2019, Dec. 2020] . TR
{a) ?.'!6?% () 67% Solution : (b) Circular test Q.71. When the prices for l]lial'llitlts a i
‘o) Aeant S the Q.67. Index Number are expressed consumed of all comm?dlties are i 2[ i « 100
(: o (e) None of these = changing in the same ratio, then the E Rag,
[Dec. 2019] index numbers due to Laspeyre's and
( : : 3 xy» RO
Solution : (¢) (2) Sqpares (5) R.-mml paasche’s will be = 2 %0 % 100
; () Percentages (d) Combinations : x} RO,
Percentage increase B (a) Equal
I =267 - 100 = 167% fHec. dbder (h) Unequal _ XBQ < 100
Solution : (¢) : Marshall Ed orth ZP 0,
| Q.65. The value of the base time pe- o (¢) Reciprocal of Marshall Edge wi o) :
| riod serves asa standard point of com- Q.68. If Laspeyre’s index number is Index Number . Paasche’s I. No. = Laspeyre’s I. No.
.i parison. 110 and Fisher’s ideal Index number () Reciprocal of Fisher Index Num- | 72, The consumer price Index goes
| (a) True (b) False i’ 109. Then Paasche’s Index number ber up from 120 to 180 when salary goes
| (¢) Both (d) None of these | [Jan. 2021] | up from 240 to 540, what is the in-
I [Dec. 2019 e} 105 (&) 110 Solution : (g) is correct crease in real terms?
i Solution : {a) Gl @ 18 o (@) 80 (5) 150
I b I ;
Q.66. Fisher’s ideal formula does not | [Dec c0de] Let : ¥ (c) 120 (d) 240
satisfy test? Solution : (a) 5 Q= 10 [uly 2021]
» ] o

(a) Unit test

(B) circular test

Fisher’s [ No= [Laspeyre’ 1. No. x Paasches I No

= 109 =

U

Passche’s 1. No=

Q.69. The cost of living index is always

(@) Price index number

(b} Quantity index number

() Weighted index number

(d) Value index number

[Jan. 2021}

Solution : (c) Cost of living Index Num-
ber is nothing but weighted Index No,

110 x Paasche’s I. No.
1098 = 110 = Paasche’s I. No.

Q.70. Fisher's index number does not
| satisfy

(a) Unit test
(&) Circular test
(¢) Time reversal test
(d) Factor reversal test
[Jan, 2021f

Now Laspeyre's [. No.

= P -—_Zﬂg‘lxwﬂ

D

Soluation : (c) is correct

180
I = — x 240 =360
Actual Salary o0 :

Salary increase in real terms
=1360-240=120

Q.73. The weighted aggregative price index numbers for 2001 with 2000 as the
base year using Paasche’s Index Number is

[Commodity Price (in 7) Quantities
2000 2001 2000 2001
A 10 12 20 n
B 8 8 T 18
E 5 6 10 11
'j"r.;- 1 4 7 8
(@) 112.32 () 11238 (e) 112.26 (d) 112.20
[July 2021f
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Solution : () is correct

Cmﬁdﬁ‘[:mcmﬂ_::mm O g
_ l2000 2001 [ 2000 [ 2000 | | ——
B 1P| g q, pg _E"-I._‘_

O e 20 | 264 220
S e 16 | 5 L S
éﬁ_ 10 11 66 55

Lol o ) e, W 5, 8 32 2

Ab@zmﬂﬂ

Paasche’s Index No,

¥ Zpl‘f'l
Py anq! * 100

506
T % 100= 112,195 = 112,20
[Note : Never make Table like above in exam. Roughly Do on Caleulator as:

For ¥p, q,= Type 12 x 22 = button

8% 18 = button
6% 11= button
4x 8= button
Then press GT button.

Similarly do for Zp, g, and Then apply paasche’s Formula].

bQ. 74. The we.igllted aggregative price index numbers for 2001 with 2000 as the
ase year using Marshal - Edgeworth Index Number is

INDEX NUMBERS
solution : (@) is correct.
Commodity |  Price (in 3 Quantities
— | 2000 ] 2001 | 2000 [ 2001
[ @ | ® | @ | @ |p@+a)| et
A 10 12 20 22 504 420
o 8 3 16 18 272 272
I = 5 6 10 11 126 105
PR 4 4 7 8 60 60
3 Ip(a,+9) | Zpfq, + )
= 962 =557 .

Marshal Edgeworth Formula

= EP‘I(%"’Q’I) % 100 =

Por™ E.Pu(‘i'o""i'l} 857

—Ex]ﬂﬂ

; = 11225~ 112.26
[Note : — Never make table like above. Time will loss. On calculator find

Ep,(q, + q,) on calculator as
(20+22y = 12=
(le+18)y=8=
(l0+11)x6=

(7 + 8) = 4 = GT button (Press).
It will give £ p (q, +q,) = 962.

Do again as above for T p{q, + q,) by calculator. Then use Formula].

|
: Price (in 7) Ouantitics (.75, The weighted aggregative price index number for 2001 with 2000 as the
| - base year using Fisher’s Index Number is
| — 2000 2001 —
T— o Commodity Price (in ?) Quantities
=g 2000 2001 2000 2001
= 16 18
lgs 10 11 A 10 12 20 22
] B 8 8 16 18
g 7 8
(@) 112.26 (b) 112.20 (© 11232 @ 11238 ¢ 6 . 1;’ ls]
{Tuly 2021] > 2
SRR Jois £~
28.18 INDEX NUMBERS INDEX NUMBERS 28.19
(@) 11232 (b 112220 (c) 11238 () 11226 ' Fisher’s Ideal Index is
Muly 2021) (a) 11730 (b) 11543 {c) 11835 (d) 11648
Solution : (d) is correct, [Dec. 2021
Solution : (a)
Fisher's Index No, = 2Pl x 2ra = 100 1 ; Commodities| Baseyear | Current year
: Pudy Py | P, q, B q, P,q, P g, Pa, F.q,
Calculator work. 2 Fi e P > 2 o 18 3
FindXpqas=12x20=,8x16=; B 5 4 6 |4 20 24 24 20
6 10 =; 4 * 7= button Then press GT button. We get ¥, p,q, = 456, Similarly find c I (P I & 18 14
rest. D 2 3 1 3 & 5 3 10 )
% p,a, = 406; xz p,g, = 506; x p,g, =451 EP,0,52 | £P,q759 | £P,q 63| 5B 052 |
s ﬁx 506 £ Fisher's Index No. ?;:;The test of shifting the base is
ot
i R - { 2Ea Sk }x 100 (a) Unit (b) Circular
= 11226 i) i Eg“"“ EP"‘I' {c) Time reversal (&) Factor reversal
Q.76. If P, and P, are index for 1 on | Q.77. The weighted averaged of price 18 % 59 [June 2022]
0and 0 on 1 respectively then formula | relatives of commodities, when the i = { —X—]Kmﬂ' Solution : () i gl
P, % P, =1is used for weights are equal to the value of com- 2 EANIZ o on - 1p) 4 correr
modities in the current year, yields i =117.244=117.30 Q.82. Let P, and P, be prices of a

{a) Unit Test

(k) Time Reversal Test
ic) Factor Reversal Test
(d) Circular Test

index number.
(a) Fisher's ideal
(b) Laspeyres's
(c) Paasche’s

[Dec. 2021]
Solution : (5) (d) Marshall-Edgeworth
[Dec. 2021]
Solution : ()

.78, From the following data base year:

‘Commodity HBase year Current year

Price Quantity Price Quantity

A 4 3 [3 = 5K ’2 =]
B 5 4 [ 4

G 7 2 9 2
1 2 3 1 yoa

e —

.79, Index numbers are not helpful
in

(a) Framing economic policies
(#) Revealing trend
(¢) Forecasting

(d) Identifying errors
[Dec. 2021]
Solution : ()
* Q.80. The three index numbers,
namely, Laspeyre, Paascheand Fisher
do not satisfy test.

(ar) Time reversal
(b) Factor reversal
() Unit
(d) Circular
[Dec. 2021]

Solution : ()

commodity in the base and current
years respectively. The price relative
with respect to base year is

(a) PP, (5) PP,
y A7 P P T
i Po @ P
[Tune 2022]

Solution : (a) is correct

Price relitive=Toblo:= -;1 %100 (In %)
o

=& (In decimal form)

F,
.83, Laspeyre's index number is a
weighted aggregate method by tak-
ing as weights,
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(@) Quantity consumed inthe base year

(5) Quantity consumed in the current
Year

() value of items consumed in the
base vear

(d) Value of items consumed in the
current year

Hune 2022)
Solution : (a) is correct
TPg
p =<1
"= Tha x100
Here q, = base year quantity.

Q.84. Which one of the following
method is based on geometric mean
for calculating index number?

(a) Fishers' method
(4) Kelley's method
(c) Paasche's method
(d) Laspeyre's method

{June 2022}
Solution :

. (@) is correct
Fisher's Index No. is the GM of

Laspeyre's Index No. and Paasche's
Index No.,

.Q.BS. Which one of the following test
is not applied for selecting an appro-
priate index number?

(@) Time reversal
(b} Price Relative
(¢) Factor Reversal
(d) Circular

[Tune 20221
Solution : (b) is correct

INDEX NUMBERS

Test of Adequacy are:-
(f) Unit Test

(#) Time Reversal Test

(#f) Factor Reversal Test

(iv) Circular Test

Q.86. From the following data extract
the Index number by Laspeyre’s
method

IPQ, =99, EP,Q, = 76, £P,Q, = 73,
EP,Q, =96

(a) 13036 (B) 131.5]
(c) 130.88 (d) 76.04
[Dee. 2022]

Solation : Given :
XPQ,=73% YPQ,=9%

0,

Laspeyre’s Index No. = %"—3 2100

£
- % =
= ﬁxlﬂﬂ = 131.5068
=131.51
2 (B) is correct
Q.87. Which of the following index
measures the change from month to
month in the cart of a representative
“basket” of goods and services of the
type bought by a typical household?
{a) Retail Price Index
(&) Laspevres Index
(e} Fisher’s Index
(d) Paasche’s Index

[Pec. 20221

Solution : (a)

Laspeyre’s Index No.

ZPQy 10 440
100 = 2t,:‘sxlm

ZPQ,

=166.0377 = 166.04

{a) is correct,
Q.93. The index number of prices
a couniry at a given date is 250.

the price of all commodities in
country has increased by
times.

(@) 125
® 1.5
(c) 2
(d 2.5
Solution :

250
===x100 =
Index No. ]mxl D0 =250

comparison to the base period price,

28.22 INDEX NUMBERS
Commodities P Q, P, Q, EQ. E’IOQ_
D 25 3 40 4 75 120
7 Z'POQS EPIQO
=263 e 440

for | =(2.5) times of 100 base price
In | ()is correct.

v relative formula satisfies

(.94. Weighted geometric mean of

test while Factor Reversal test
is satisfied by :
(a) Time Reversal, Fisher’s Ideal
Index
() Time Reversal, Laspeyre’s Index
(¢) Factor Reversal, Paasche's Index
{d) Factor Reversal, Fisher’s Ideal In-
dex
Solution : {g) is correct.

—

B o o e et
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Q.58 Fisher's index number is called
an ideal index number because it is

satisfying
(a) Fector reversal test
(# Time reversal Test
{¢) Both factor and time reversal test
(d) Circular test
[Dec. 2022/
Solution : (c)

Q.89. If Laspeyre's Index is 119 and
Paasche’s Index is 112 then Fisher's
Index number will be:

2821

(@) Deﬂating.ptice index
() Value price index
[Dec. 2022]

Solution : (b) is correct.
().91. Which of the following index is
computed by taking the average of
base year and current year?

{a) Marshall-Edgeworth index

(b} Paasche's Index

(c) Laspeyre’s Index

(ef) Fisher's Index
Solution : (@) is correct.

(@) 113.99 (&) 115.45
(¢) 115.89 (d) 15198 0Q.92. Consider the data:
[Dec. 2022f | | Year Base year Current year
Solution : L = Laspeyre's [. No. = [19 | | Commo | Price | Quan- | Price | Quan
P = Paasche’s I. No. = 112 sue ey ity
il ik A 10 5 20 2
. Fisher’s 1. _NU. =JLP . a 3 = :
= J9x112 = 115446 (i 40 2 60 6
=115.45 D FR s 0 4
(b) is curcht.‘ Lagpeyrety thdiis:
el L T
which of the following index is used? | (2} 166.40
(a) Shifted price index (c) 164.04
(b) Splicing price index (d) 164.40
Solution :
[ Commodities| P, Q, P, Q, P,Q, J_ o
A 10 5 20 2 50 100
B 15 4 25 8 60 100 |
(3 40 2 60 6 80 120 |




