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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt all questions.

3. All parts of a question to be attempted together.
L 4. All gquestions carry equal marks.

5.  Use of simple calculator 15 allowed.

6. Amswers may be wrillen either in English or Hindi;
but the same medium should be used throughout the

paper.
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Attempt any six questions of the following :

(a) In & moderately skewed distribution, the mode and
median are 210 and 24 respectively. Locate the

villue of Mean.

(b) State any three mathematical properties of

standard Devintion,

[
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{c) The following equation has been derived For the

production of wheat:

¥ =480 + 125X

(Origin: 2015; X unit: | year: Y unit: Tonnes per

year)
Rewrite the equation by:
{i) Shifting the origin to 2018,

(if) Express X units in months and Y units in

Tonnes per month.

(d) What is kurtosis? Why it is used in statistics?

(€¢) The regression coefficient of regression equation
XonY is -0.23 and the same for regression
equation Y on X'is -0.66. Find out cocfficient of

correlation.
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(fy Explain the time reversal and factor reversal tests

under Index Number,

(g) The mean marks of the 100 students were found
to be 55, Later, it was discovered that two
gtudent’s marks were misread as 65 and 56 instead
of 75 and 57, Find the correct mean corresponding

to the corrcct score.

{h) Explain absolute and relative measures of

dispersion. (6%3=18)

OR

{a) Following are the data related to two data set:

Company A | Company B
Number of employees | 100 200
Avernge Salary ) (0 1750
Standard Deviation 16 25 |
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Compute the following :

(1] The combined standard deviation of the

COMpanies.

(ii) Which company shows  greater

consislency?

(i) Which company pays larger pay package?
(9

ib) A box of 100 toys contzins 20 toys with type
A defect, 10 toys with type B defect and 4 toys
with both types of defects. Find the probability

ihat :

(i} A toy to be drawn has type B defect
under the condition that it has a type A

defect,

P.T.O.
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{ii) A toy to be drawn has rype A defect
under the condition that it has a type B

defect,

(if) A toy to be drawn has no type B defect
under the condition that it has no type A

defect, (9

2. (a) An incomplete distribution is given below :

O=10 | [0-20 | 230 | 30-80 | 40-50 | S0-60 | &0-T0 | Tatal

Class
Interval
Frequency |10 | 20 7 40 7 25 15 1T

Find out the missing frequencies if the median of

the data 15 35, (2}

{b) The first four moments of a distribution about value
2 are T, T0, 140 and 170 respectively. You are

requared to calculate :
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(1] First four moments about mean,

(1} Skewness

(i) Kurtosis {9)

OR

{a) In a factory producing spark plug, machine A. B
and C manufacture 45%, 35% and 20% of the
total output respectively. Out of their output,
respectively, 4%, 3% and 2% are known to be
defective. A spark plug is picked at random
and i found to be defective. Find the probability
that:

(i) It is produced by machine A

{ii} It is produced by machine B

(ii) It is produced by machine A or B (%)

P.T.O.
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{b}) An automobile firm has got the delivery of 200
Music systems to be installed in their luxury cars,
After inspection by the engineer the defects per

set is recorded below :

Mo of defects o 1 2 3 4
Mo, of seis 1548 36 4 z 0

Fit a poison distribution to the above data and
calculate the frequencies of 0, 1, and 2 defects.

(e = 0,7788) (5)

{c) State any four properties of normal distribution.

(4}

3. {a) Explamn additive and multiplicative theorem of

probability, (4)
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{b) An investment consultant predicts that the odds

against the price of a certain stock going up are

3:1 and the odds in favour of price remaining the

same are |:4, What is the probability that the price

of the stocks will go down?

(5}

{c) An enquiry into the budgeis of the middle-class

family in a certain city gave the following

information ;
Trerts Food | Fuel | Clothing | Rent | Miscellaneoas
% expendinne I | 155 | 2% 10% | 25%
Frice m 2000 (T) | 140 27 T £ 50
Price in 2020 (E) | 165 £ & 36 a2

From the above information construct a cost-of-

living index of 2020 compared to that of 2010.

Suppose Mr. Devavrat is earning ¥25,000 salary

|
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package in the vear 20010, What should be hiz
salary hike in the vear 2020 to maintain the same

standard of living as in the year 20010, (9}

OR

(a} The lifetime of certain kind of car battery has a
mean life of 800 hours and standard deviation as
90 hours. Assuming the distribution of lifetime fo

he normal, find:

{i] The percentage of battery with a lifetime

of at least 940 hours.

{ii) The proportion of battery with a lifetime
between 770 to 830 hours, (2)

(b) Following table gives the details of price and

consumption related to five commodities !
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= 2010 2020
S Price | Quantity | Expenditure | Quantity
A 12 B0 1260 90
B 14 100 |80 120
o 10 40 600 50
D 16 20 450 30
E 20 30 1125 5|

Calculate price index number from above data using

2010 as base year from following methods :

{i) Laspeyres's method

{ii) Paasche’s Method, and

(iii) Fisher's method.

Also, prove Fisher's Index satisfics bath time

reversal and factor reversal test. (%)

P.T.O.
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4. (a) Following are the data related to marks scored
by 10 students of a class in Statizstics and

Costing :

Murks in

Siatistics | 2% (47 |28 |27 |28 |23 130 |33 [3R |35

Marks in
Costi 30 (32T (23 (31 |20 [29 (18 |21 [27 |24

You are required to calculate spearman’s rank

carrelation coefficient, (9]

{b) In & firm, the mean and standard deviation of
the advertisement expenditure were found to
be 30 and 3 respectively. Whereas, the mean
and standard deviation of the sales were found
to be 20 and 12 respectively. The correlation

coefficient of advertisement expenditure and

3683
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sales was 0.8. You are required to calculate the
following :

(1) The two regression equations.

(it Estimate the advertisement cxpenditure
required to atiain a sales target of Rs. 150

Lacs

{iii} What is the standard error of the estimate

in the regression of Y on X. {9}

OR

{a) In an end semester examination following marks
were obtained by ten students of a particular class

in mathematics and statistics:

Murks in
E.EH]&EI?«IEEE‘JSEHEE
Marks in
Statisti 43 |46 [ 49 |41 |36 |32 |31 (30 (33 |30

P.T.Q,
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You are required to find out E'E-'} m%ﬂﬂﬁmwﬂm |
= | S (&=3=18)
(1) Two regression egquations.

{ii) The cocfficient of correlation between the

marks in economics and statistics.

(%) Freffm do @t 4 @ w2

(i) The most likely marks of student in

economics 1f marks 1o slatisties 18 60, " wolt B
(iv) Calculate standard error of estimate (5.E) s =5 & - st
for regression line Y on X. (14
Fga da 4600 1750

{b) Differentiate between correlation and regression.

(4 W A 16 25

5. (a) Following data relates to the production of a sugar

fewfefera = woer enifang ;

factory ;

(i) s = Spw W R

P.T.O,




J6R3 18
i &) fee & fafe

(1) seafer =0 od 2000 W oftefls i)

(1) X g = =i & s v gfes W oo ol
ww A o

(iii) eiiferT @ # 7 goen Al & wah = fm

e R

M) ¥ w X w wiwmw wiman @ wfeee s
-023 B #@R X W Y % ofes sl w1 e

TF - 066 R

() HOFw Fom F Ao R WA W T S
v & AR # e ot

(W) 100 Bl ® W Fw 55 W WY W A, 9% A T
@t wrl & Fw a5 3 se & w0 A TeE W W
o, Wl 3 75 & 57 B afey oWl =R $

sqan wft wen wE =i

J6R3 15

Year 2015 | 2016 [ 2017 | 2018 | 2009 | 2020 | 2021

Production | -e | 30 | 35 | 40 | a4 | 48 | 52

{*O00 tonnas)

You are required 1o :

(1) Fit a straight-line trend vsing method of

least sguare.

{ii} What is average annual change in

production?

(i) Obitain the trend values for the years 2015-

2021

(1v) Estimate the production of sugar for 2023,

(14)

P.T.O.
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{b) Explain components of time series analysis.  (4)

OR

{a)} Following are the data related to annual sales of

a company for the period 2014-2020 :

Year 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Salex=

; k)
(in lakhs O 45 50 a7 ik B RS

You are required to

(1) Fit the second-degree parabolic trend

(ii} Forecast the sale for 2022 (1)

(b} Explain the components of time series analysis.

(4}
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{c) If standard deviation of X and Y arc 4 and
3 respectively, and coefficient of correlation
between X and ¥ is (.8, find the two regression

coefficients, (4}
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