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MASTER OF ARTS (ECONOMICS)

co
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June, 2010
O

MEC-003 : QUANTITATIVE TECHNIQUES

Time : 3 hours	 Maximum Marks : 100

Note : Answer the questions from each section as directed.

SECTION - A

Answer all the questions from this section : 	 2x20 =40

1.	 A competitive firm has the following production
function :

y=f (x) = 400x + 60x2 — 6x3

Where y= output, x = input. The firm faces an
output price of P=10 and an input price of
W = 5440.

Write a profit function of this firm in terms
of output and input prices and the input
level.

What is the profit maximising level of input
for this firm ? Verify that the input level
you choose is the profit maximising point.

Find the marginal product (MPx) of the
variable input.

Verify that P(MPx)=W at the profit
maximising input level.

OR
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What are the differences between open and
closed input-output models ?

An economy has two sectors, agriculture
and manufacturing. The input-output
coefficients for these sectors are given as :

Output Sector
Input Sector

Agriculture Manufacturing

Agriculture 0.1 0.5
Manufacturing 0.2 0.25

If the final demands for these sectors
are 300 and 100 units respectively,
determine the gross output for the two
sectors.

If the input coefficients for labour of
the two sectors are 0.5 and 0.6
respectively, determine the total units
of required labour.

2.

	

	 What is Bayes theorem ? Explain how would you
make use of the results of this theorem to derive
the law of total probability.

OR

Define the standard error of a statistic. Explain
how it is helpful in testing of hypothesis and
decision making.
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SECTION-B

Answer all the questions from this section :	 4x12=48

3.	 The following data are available for an industry
which produces three products A,B and C.

Product
Required time (hrs) Profit

per unitAssembly Finishing
A 10 2 80
B 4 5 60
C 5 4 30

Industry's capacity 2000 1009

Write the compact linear programming
model using the above information.

Derive the optimal solution of the model by
using simplex method.

OR

Distinguish between the characteristics of first and
second order difference equations. Give examples
of economic problems that are solved with the
help of each category of such equations.
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4.	 (a) Consider the following national income
determination model :

Y=C+I +G

C=a+b (Y —T)

T=d+ty

Where

Y = national income

C = Consumption expenditure

T = Tax collection

If you are given that Y,C and T are
endogenous variables ; I and G are
exogenous variables and t is the income tax
rate, using cramer's rule solve the model for
endogenous variables.

(b) Solve the equation

OR

dy _ X2 - y2

dx	 2 xy

A production function is given as

—	
2(axi X2 - bx i2 — cx2 ) 

ax1 + bx2

Determine its degree of homogeneity
and derive the marginal products of
x1 and x2.

Show that marginal products derived
are homogenous of degree zero. What
meaning will you describe to such a
feature of the production function ?

MEC-003	 4



5. Assume that on an average one telephone number
out of 15 is busy. Find the probability that if 6
randomly selected telephone numbers are picked
up,

not more than three are busy

at least three of them are busy

OR

A sample survey was conducted to see whether
there is any significant difference in the sales by
two salesmen (A and B) in a district. The
following data have been obtained from survey.

A B
No. of Transaction 20 18
Average value of transaction (Rs. 000) 170 205
Standard deviation (Rs.000) 20 25

What conclusion can be reached on the difference
of sales by A and B ? (Table value at 5% level
of significance for the test of difference is given
as 1.9)

6.	 A problem in statistics is given to 5 students Al,
A2, A3, A4 and A5. Their chances of solving it

1
respectively, are 1 1 1
	 1

—2 , 3 , 4 , —5 and —6 . What is the

probability that the problem will be solved ?

OR

Explain the relevant considerations of making a
choice between one-tailed and two-tailed tests.
How would you determine the level of significance
in the above tests ?
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SECTION-C

Answer all the questions from this section : 	 2x6=12

7.	 Estimate the regression equation of Y on X from
the following data :

X 1 2 3 4 5
Y 2 5 3 8 7

OR

Find the expected value E(X) and Var(X), where
X is the outcome when we roll a fair die.

8.	 Write short notes on any two of the following :
Monotone function
Eigen value and eigen vector

(c) Rank of a matrix
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