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MEC-003 : QUANTITATIVE METHODS

Time : 3 hours Maximum Marks : 100

Note : Answer the questions from each section as directed.

SECTION A
Answer any two questions from this section. 2x20=40

1. A revenue maximising monopolist requires a
profit of at least 1500. His demand and cost
functions are

P =304-2q and C =500 + 4q + 8¢>.
(a) Determine his output level and price.

~(b) Contrast these values with those that would
be achieved under profit maximization.

2. (a) If X is the sample mean, prove that the
expected value of X, E(X) equals the
population mean p. '

(b) Describe the process of testing hypothesis
about population proportion of a given
attribute.
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3. Consider the Cobb-Douglas production function
Q=AL*K!"% o>0.

Prove that

(i) it is homogeneous of degree 1.

(ii) the marginal and average productivities of L
and K, the two inputs, depend on the ratio of
the two inputs.

(iii) elasticity of substitution is unity.

4. When do you need the help of a differential
equation ? Discuss the role of initial condition in
solving differential equation. If your objective is
to examine the stability of equilibrium, show
with the help of an example, how a second order
differential equation helps address your concern.
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SECTION B

Answer any five questions from this section. 5x12=60

5. Consider the matrices

-1 -2 3 1 1 -1
P=| 6 12 6| Q=|2 -3 4
5 10 5 3 -2 3

Find the rank of P, Q, P + Q, PQ, QP.

6. Suppose x has the following probability
distribution : '

X 0 1 2 3 4

P(x) 0-2 0-2 01 0-3 0-2

Find the mean and variance of the distribution.

7. Find the inverse of the matrix

4 1 -1
0 3 2
3 0 7

8. A sub-committee has 6 members. It has to be
formed out of a group of 7 men and 4 ladies.
Calculate the probability that the sub-committee
will consist of

(a) exactly 2 ladies and
(b) at least 2 ladies.
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9. (a) Whatis a test statistic ?

(b) Distinguish  between  one-tailed and
two-tailed tests.

(¢) What is p-value ?

10. (a) Find % when

(1) y = log (eX + 3)
1

x2+a2

i) y=

X
(b)) Ify= L__  find the total differential.

Xl +X2

11. What is a Binomial distribution ? Find the Mean
and Standard Deviation of the binomial
distribution with parameters n and p.

12. Write short notes on :
(a) Taylor’s expansion

(b) Kuhn-Tucker condition
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