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Time Allowed: 3 hours                                    Maximum
Marks: 100
Attempt any four questions. All questions carry equal marks.

1. (a) How do you differentiate between strictly increasing
any strictly decreasing function? Explain.

(b) Determine whether the following functions are concave,
convex, quasi concave or quasi convex?

 (c) Consider the following function:

For what values of a dose f(x) have a unique local
maximum. For what values a unique local maximum.

2. (a) What do you understand by extreme values?

(b) A firm produces two products X1. and X2 which are

priced at P1 & P2 respectively? The demand functions for

each product are

The firm’s total cost function is

C = (X1, X2) = X1X2 + X1 + X2 + 2

Find the outputs of X1 & X2 that maximize the firm’s profits,

defined as



P1X1 + P2X2 – C (X1, X2)

3. (a) Clearly bring out the difference between partial market
equilibrium and general market equilibrium.

(b) Given the following objective function.

Y = X1 + X2

Subject to

 (i) Find the critical values 

(ii) Determine whether the function is at its maximum or
minimum using bordered Hessian H method.

4. (a) Briefly explain the following:

(i) Input-output analysis

(ii) Final demand vector

(iii) Non-negativity restrictions in linear programming

(h) Consider the following macro economic model

Find Y using Cramer’s Rule

5. (a) Clearly bring out the difference between:

(i) Singular & non singular matrix

(ii) Minors & Co-factors,

(h) Given the following demand & supply functions



If the government now decides to levy a tax of ‘t’ per unit of
output sold.

What value should “r” in order to maximize Govt tax revenue
from the taxation of this good?

(c) Find the price elasticity of supply of the following supply
function when P = 3

6. (a) Explain the difference between total derivative and
total differential.

(b) Explain Jacobin determinant with the help of suitable
example.

(c) The demand function of a good is given by P + 2Q = 20

and total Cost function us C = Q3 – 8Q2 + 20Q + 2

(i) Find the level of output which maximizes total revenue.

(ii) Find the maximum profit and the value of Q at which it is
achieved.

7. Write a short note on any three of the following:

(i) Cobb Douglas production function

(ii) Euler’s theorem

(iii) Limitations of comparative static analysis

(iv) Partial Elasticities.
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1. (a) Differentiate the following:

(i) Exponential and Logarithmic function.

(ii) Necessary and sufficient conditions.



(iii) Partial market equilibrium and general market
equilibrium.

(b) A firm is producing two goods Q1 and Q2. The total
demand and total cost functions are given:

Find the output level of Q1+ Q2 that maximizes
the firms profit.

2. (a) Discuss the theory of Matrix multiplication.

(b) The demand and supply equations for a new product are:

The government is undecided as to whether to impose tax of
10% on each item sold or to impost a flat-rate tax. Show that
the price to the consumer would be the same in either case in
flat-rate tax is approximately 1.7 per unit sold.

3. (a) Differentiate the following:

(I) Transpose and Adjoint of Matrix

(ii) Singular and Non singular Matrix

(iii) Minors and cofactors.

(iv) Diagonal and Identity Matrix.

(b) Find the inverse of the following Matrix through
Gaussian elimination method.



Also check the validity of your answer.

4. (a) Explain the concept of rank of a Matrix with examples.

(b) Consider the following inter industrial flow table for two
industrial I and II.

Assuming that the total output is just sufficient to meet the
input and final demand requirements, write down:

i. The Total Output Vector

ii. The Matrix of Technical Coefficient

Hence calculate the new total output vector needed when the
final demand for 1 rises by 100 units,

5. (a) What do you understand by extreme values?

(b) A company operated in two markets with the following
demand functions:

And the total cost function is

TC = f + g (q1+ q2)

Show that if the firm maximizes profit the quantity sold is the
same with price discrimination.

6. (a) Explain the concept of Jaccobian Determinant with the
help of examples.

(b) The demand for a product is:

Where P1 is the price of the product, P2 is the price of



competing product and Y is income.

Determine the three partial elasticities that is own price
elasticity. Cross-partial elasticity and Income elasticity. Also
determine the degree of homogeneity of the function &
verify Euler’s Theorem.

7. Write a short note on any two of the following:

i. Simplex method of linear programming.

ii. Bordered Hessian.

iii. Optimization of a multivariate function.
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1. (a) What is Transpose of a Matrix? Give its properties with
examples.

(b) Given the Linear equations:

Find their solution through Gaussian Method.

(c) Solve the following National Income Model with the help
of Cramer’s rule:

2. (a) Explain in detail Input output model.

(b) Given the technical Matrix A and Final Demand vector d

Find the correct level of output for three industries.



3. (a) How do you differentiate between strictly Increasing
and strictly decreasing function? Explain.

(b) Given the following objective function:

Y = X1 + X2

Subject to:

 

(i) Find the critical values ,
(ii) Determine whether the function is at its maximum or
minimum, using Bordered Hessian Method.

4. (a) Differentiate the following:

(i) Static and Comparative Static Analysis

(ii) Primal and Dual linear programming

(h) State all possible conditions for relative maxima and
minima used in unconstrained optimization of a multivariate
function.

5. (a) Explain the concept of Jaccobian determinant with the
help of an example.

(b) Consider the following function:

(i) Find the critical values X, X & X using Cramer’s rule.

(ii) Using Hessian test, to determine whether function is
maximized or minimized.

6. (a) What are the major ingredients of Linear Programming.

(b) Solve the following Linear Programming problem:

T = 12X1 + 42X2



Such that,

and

7. Write short notes on any two of the following:

(i) C.E.S production function

(ii) Simplex Method

(iii) Non-linear Programming
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1. (a) Describe the fundamental ingredients of a mathematical
model.

(b) Derive the equation of a straight line passing through the
point (3,5) and having slope (–2).

(c) Give the model Y = C + I + G

Where

Find:

(i) 

(ii) Value of MPC and Tax Multiplier.



2. (a) Suppose a national electricity supplier has two types of
customers - domestic (d) and industrial (i), and that the
demand functions are:

The cost of producing electricity is the same for both groups
of customers and is given by:

What will be the Price charged by the Producer and Profits
of the Producer when:

(i) he practices Price discrimination.

(ii) he does not practice Price discrimination.

3. (a) Explain Leontief open and closed Model of input-
output analysis.

(b) Given the input Matrix and the final demand vector

(i) Explain the economic meaning of the elements 0.33, 0.00
and 200

(ii) Find the correct level of output for three industries.

4. A monopolist has a total revenue function of:

R(Q) = 40Q – 4Q2

And total cost function of:

C(Q) = 2Q2 + 4Q + 10

Find:

(a) Tax rate, per unit of output sold, which will maximize



government excise tax revenue from this monopolist.

(b) The monopolist’s maximum profit after the tax levy.

(C) The Price per Unit output at which the monopolists
profit-maximizing output is sold.

5. Explain the following:

(a) i- Equal Matrices ii- Identity Matrix

(b) Explain the major Properties of determinant with the help
of examples.

(c) Use Cramer’s rule to solve the following national income
model:

Y = C + I + G

C = α + β (Y – T)             (α > 0, 0 < β < I)

T = γ + δ Y                      (γ > 0, 0 < δ < I)

Where Y. C and T are endogenous variables and I and G are
exogenously determined.

6. (a) Explain the Concept of extreme values.

(b) Consider the following information.

Maximize                         π = 5X1 + 3X2

Subject to:

6X1 + 2X2 ≤ 36

5X1 + 5X2 ≤ 40

2X1 + 4X2 ≤ 28

X1, X2 ≥ 0

Find the solution values  using simplex method.

7. Write a short note on any two of the following:

(i) Cobb-Douglas Production Function



(ii) Jaccobian Determinant

(iii) Economic application of linear Programming
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1. a) Define and give examples:

(i) Definitional Equation

(ii) Behavioral Equation

b) Derive the equation of a straight line having the intercepts
(0, 5) and (3, 0).

c) Given the following income model:

Y = C + I0 + G0

Where C = a + b (Y – T), T – d + ty

(i) How many endogenous variables are there?

(ii) Find  

2. a) What are the major ingredients of Linear Programming?

b) Solve the following linear programming problem
graphically:

Maximize  

Subject to

6g1 + 3g2 ≤ 54

4g1 + 6g2 ≤ 48

5g1 + 5g2 ≤ 50

g1 , g2 ≥ 0

3. a) Explain the structure of an input-output model.

b) Given the technology Matrix A and Final Demand Vector



D below:

Find the correct level of output for three industries.

4. Explain the following:

a) (i) Equal Matrices

(ii) Identity Matrix

b) Explain the major Properties of determinants with the help
of examples.

c) Use Cramer’s rule to solve the following national income
model:

Y = C + 1 + G

C = α + β (Y – T)             (α > 0, 0 < β < 1)

T = y + δ Y                      (y > 0, 0 < δ < l)

Where Y, C and T are endogenous variables and I and G are
exogenously determined.

5. a) Explain the use of derivative in economics.

b) Given Q = 700 – 2P – 0.02Y

Where P = 25 and Y = 5000

Find

(i) Price Elasticity of Demand

(ii) Income Elasticity of Demand

c) Given the following demand and supply function:

Qd = 16 – 2P and Qs = 4 + P

If the government levy a tax of ‘t’ per unit of output sold,
what value of t’ should be in order to maximize tax revenue



from taxation of the good.

6. a) A producer has possibility of discrimination between
the domestic and foreign markets for a product, where the
demands respectively are:

Q1 = 21 – 0.1 P1 , Q2 = 50 – 0.4 P2

Total Cost = 2000 + 10Q

Where Q = Q1 + Q2

What price will the producer charge in order to maximize
profit (a) with discrimination and (b) without price
discrimination?

b) Maximize profit for a producer of two substitute goods,
given:

P1 = l30 – 4Q1 – Q2 , P2 = 160 – 2Q1 – 5Q2,

TC = 2Q1
2 + 2Q1Q2 + 4Q2

2

Use:

(i) Cramer’s rule for the first order condition.

(ii) The Hessian for the second order condition.

7. Write a short note on any two of the following:

(a) Jaccobian Determinant

(b) Concept of Duality in Linear Programming

(c) Homogenous Production Function.

 


