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Answer all questions

(b) The Cobb-Douglas production rfunctiﬁn
for an €conomy is given by

Q:ALﬂKﬁ

stants such
=1. Show that Q 1s a linear
homogeneous function of L and K.
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(3)

& A purse contains 2 silver coins and 4
topper coins and a second purse
contains 4 silver coins and 3 copper

coing. If a coin is selected at random
from one of the two purses, what is the
probability that it is a silver coin?

Analyse brefly the components of a time
SETIes

Sphoe the following two series of index
numbers together so as to give a conti-
nuous senes with base 2013 =100 -

Y ewie 2010 2011 2012 2013 2014 2015 2016
(R semes 100 130 1S 160
Ao senws 100 150 140 160

3. An emplover decides to offer a cash gift of 5%

of the average monthly salary of his facmry to
every empioyee. Calculate

N = 280

8Q/8s { Turm Quer )
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Or

2 0 o 17 ..
If A= {3 1-! and B = i_Q 4} verify that
AB) ' =B'A7". 12

4. Given the following data :

Advertisng
Expenditures (Y'000) 12 15 23 24 38 48
Sales (¥ lakh) . 50 56 58 72 92 10

(a) Calculate the regression equation of
sales on advertising expenditure.

(b} Estimate the probable sales when
advertising expenditure is ¥ 60,000.

(c/] Calculate the coefficient of correlation
between advertising expenditure and

sales. 4+4+4=12
Or

The two regression equations between x and
Yy are

10x-20y-14=0

Sx-6y-47 =0

The standard deviation is 9.
Find—

(@) the mean values of x and y:
(b) the variance of y:

(¢) the coefficient of correlation between
X and y.

8Q/85 4+4+4=12
{ Continued )
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Using  Lagrange multipher
method, find his demand for the two goods,
x and y, if price of x = €2, price of y=¥3and
his income = ® 15, Examine the second-order
condition for maxima of utility. B+4=12

Or
The demand function for a good is given by
Q=5y+4y’ -10p* -80p™>, y>0, p>0
where ) 1s quantity demanded, y is income
and p 1s price.

fa) Find the slope of the demand curve.

(b} 1s the good a normal good or an inferior
good?

Is the reaction of demand to price

independent of the level of income?
4+4+4=12

(c)

6. A husband and wife appear in an interview
for two vacancies in the same post. The
probability of the husband’s selection 1s 1/7
and that of the wife’s selection 18 1/5. Find
the probability that (a) both of them are

celected and (b only one of them is selected.
H+hHh=12

BQ’M ( Turn Quver )
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( 6 )

Or

Find the probability of scoring a total of
7 points (a) once, (b) at least once and
(c) twice in two tosses of a pair of fair dice.

4+4+4=12
7. Given the following data :
Items Wholesale Prices in Rupees

2010 2013 2016
Rice 15 25 39
Wheat 9 15 15
Pulses 20 25 30
Fish 100 140 150
Oil 1D 16 20

Calculate (a) wholesale price indices for the

years 2013 and 2016 and (b) the rates of
inflation. 8+4=]12

Or

Calculate quantity index numbers for the
years 2015 and 2016 with 2014 = 100 from

the following data : 6+6=12
Items Prices Production
2014 2015 2016

A 34 42 53 54

B 12 25 30 40

2 S 12 10 10

D 3 6 5 6

E 6 11 12 15

* ok &

80Q-—2000/85 ECO : SE H-507
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Answer all questions

1. Write very short answers of the following :
3x5=15

(a) State the difference between
mathematical economics and non-
mathematical economics.

(b) Show that Q= \/EQ +K?* is a linear
homogeneous  production function,

where L and K are the two inputs,
labour and capital required to

produce Q.

( Turn Over )
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(2 )

() A pair of dice is thrown. Find the
probability that the sum of the numbers

on the dice i1s 8.

(d) Distinguish between seasonal
component and cyclical component of a
time series.

fe) What is base shifting? Why does it
become necessary to shift the base of
index numbers?

A A T A 4 N e e e

o 2

2. Write short answers of the following : 5x5=25

(a) Solve the following national income
model using Cramer’s rule :

Y=C+IO +GO
C=a+blY-T) [a>0, O0<b<lj
T=d+tY [d>0,0<t<l]

(b) Find the elasticity of substitution for the
production function

Q=VLK

where Q represents quantity of output
produced, L and K labour and capital
used.
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(c) State and explain the law of large
numbers,

( Continued )
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( 3)

fd) Wrnte a cntical note on method of
moving average as a technique to

mecasure the trend component of a time
SCncs.

fej] State the usefulness of the wholesale
pnce index.
3. Given :

i

Prove that (A™')! =(A")"!. , 12

Or

The following table shows the distnibution of
Iifetime of two models of refngerators :

Lifenme | Model B
{u‘* VEars)

13 12

19
3—10
10-12

fa) Which model has a longer average life?

(b} Which model has greater uniform
durability? O6+0=12
{ Turn Quer }
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( 4 )

4. State the essence of Lagrange multipler
method in constrained optimization.

Given the utility function : U = 4q3/ 4q1/ 4 and

1 2
the budget constraint : 3q, +-—21-q2 = 120.
Find the values of g, and g, at which utility
1S maximum. 4+8=12
Or

A consumer has a utility function
U = x1/2 Y /3

where x and y are two commodities and U 1s
the utility.

(@) Show that there is diminishing marginal
utility to increase consumption of either
commodity when the consumption
of the other is held constant.

() What happens to the marginal utility of
x as y is increased and vice versar

6+6=12

Q9/94 ( Continued )
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( §5)

5. The probability that a man will be alive in
25 years is —:é and the probability that his wife

will be alive in 25 years is %

Find the probability that—
(a) both will be alive;
(b) only the wife will be alive;

(c) at least one will be alive. 4x3=12
Or

Two marbles are drawn 1n succession from a
box containing 10 red, 30 white, 20 blue and

15 orange marbles, replacement being made
after each drawing.

Find the probability that—
(a) the first is red and the second is white;
(b) at most one is red,

(c) at least one is blue. 4x3=12

6. The following data relate to advertising
expenditure and sales (in lakhs of ¥) :

Advertising
expenditure 12 15 18 20 2
Sales : . .15 25 30 50 60
09/94 ( Turn Over )
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(6 )

Estimate (a) the sales corresponding the
advertising expenditure of ¥ 30 lakhs, (b) the

advertising expenditure for a sale of
¢35 crores and (¢ the coefficient of
correlation between advertising expenditure

and sales. 4+4+4=12
Or

Given two regression lines

Ox +3y =46
3x+12y =19

(a) Determine which one is the regression

of Y on X and which one 1s that of X
on Y.

(b) Calculate X and Y.

(c) Calculate the coefficient of correlation
between X and Y. 4+4+4=12

7. Distinguish between the consumer price
index and the wholesale price index. An

Prices (in 2015)
Prices (in 2018) 200 75
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(2 )

SECTION—A

1. Write very short answer of the following :
3x3=9

(a) State three advantages of mathe-

matical approach to economic
analysis.

(b) Show that L/ = %LQK 1S a linear

homogeneous production function.

5x5=23
(@) Given the following national income
model
C=a+bY
I=d+eY
Y=I+C

Solve for the endogenous variable
using Cramer’s rule.

\7-21/40 ( Continued )

-
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(3 )

(b) Find the elasticity substitution for the
Cobb-Douglas production function

Q = AK*L'"®

(c) Point out the distinctive features of
binomial probability distribution.

(d) Distinguish between correlation and
regression.

(e) State the uses of index numbers.

3. Calculate the mean and median of the

" -

frequency distribution given below :

Class Limit

10-20

Hence calculate the mode using the
empirical relation between mean, median

and mode. 4+4+4=19

17-21/40 ( Turn Over )
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2 U A BEd _
If A= [3 1} and B = [2 4} verify that

(AB ]_1 =B 'Aa"1 12
4. State the essence of the Lagrange multi-
plier method in constrained optimization.

Given the utility function U = 4~qf’f 4q}2f 5

and the budget constraint 3q, + %qg.

Find the values of g; and g> at which
utility is maximum. 4+8=12

Or

Calculate price index number from the
following data using Fisher’s method and
show that it satisfies time-reversal and
factor-reversal tests - 4+4+4=12

= I'.Ii-n =
= .HI.'- ¥

.-”..' |‘Il = L nE , ;. 1..” I.
i, e ._,{;!}iﬁ‘-'.::
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( S )

5. State and prove multiplication theorem of
probability. S men 1n a group of 20 are
graduates. If 3 men are picked out of 20
at random, what is the probability that

(a) all are graduates and (b) at least one 18

a graduate? 6+6=12

Or

Does correlation always signify causal

relation between two variables? Compute

Karl Pearson’s coefficient of correlation 1n

the following data : 4+8=12

'x 24,6810
Yy 5,79 8]I1l
S P SN SUSSSID RS—" S—"

17-21/40
[ Tores € i J

Scanned by TapScanner



( 6 )
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SECTION—B

( C{}ntinued )
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9. What is a wholesale price index?
Construct the wholesale price index
numbers for 2017 and 2018 from the

data given below. Use 2010 as base year :
4 5+10=15

%dﬂa!e an (m ¥)
| 2010 .?()I? 20!8

kR

ECO - BE H-8507
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(a) arameter differ from a
constant? Illustrate with examples from

(c) At what point, the two lines of
regression intersect?

p. Write short answers of the following : 5x5=25

(@) Indicate the importance of statistics
- and mathematics 1In €conomics.

( Turn Over )
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(b)  Three coing are tossed qirrn_.lI't_;_lrlﬂir}u:";}y%
Obtain the pm}mhllny distribution o

the number of I]f_‘;lfl"% Orl thern.

(¢) What is meant by sphcing of 1ndex
numbera? Ilustrate your answer with

the help of an example.

(d) Show that the production function

O - AK"L"" is a linear homogeneous
function.

(¢) Mention the advantages of Spearman’s

rank correlation over Pearson’s
coefficient of correlation.

3. From the data given below, calculate—
(a) the correlation coefficient;

(b) the regression equation -

6+6=12
X 2 4 6 8 10
Yy 5 7 9 8 11
Or
If
1 2 1
A=|S5 2 3
1 1 1
then verify that
Aladj A) =| Al = (adj A)
The notations have the: usual
meanlngs. 4+4+4= 12

Scanned by TapScanner



( )

4. Describe briefly the four components of a
time series. Fit a linear trend to the following

data by method of least squares : 6+6=12
Year - 2016 2017 2018 2019 2020
Production (in
1000 tons) 80 Q0 92 83 94
Or

State the addition and multiplication
theorems of probability. Give two different

examples illustrating the application of these
theorems. 6+6=12

S. Disunguish between  Laspeyres’ and
Paasche's price index. Calculate Laspeyres’
and Paasche’s price indices for the year

2020 with 2015 as the base from the
following data : 4+8=12

Connodtes | Guanines
2015 | 2020 2015 2020

A 8 6 2

B 10 5 5

C 14 10 4

D 19 13 2
Or

Given the utility function U =(x+2)(y +1)
and the budget constraint 2x + oYy = 51, find
thfe values of x and y that maximise the
utlity by wusing Lagrangian multiplier
method. Check the second-order condition
for maximum of utility. 8+4=12

Q23/108 ( Turm Over )
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stribution given below

Limit

frequency
0-10

6. Calculate the mean and the median of the

i 1| !
i B . = g
i - AT e
. e b m e H
i i % L b B
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