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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) Discuss the Hawkins-Simon condition in
the context of input-output analysis.
(b) You are given the following technology
matrix. Find the equilibrium prices if the
wage rate is Rs 100 per day.

Steel |Coal|Final Demand
Steel | 0.4 | 0.1 50
Coal | 0.7 | 0.6 100
Labour! 5 2
OR

(a) Explain the importance of duality of linear
programming in economic analysis.

(b) Consider the linear programming problem:
Maximise Z=5x; +10x,
Subject to x; +3x,<50
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4x;+2x,<60
x1<5
X1,%X920
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2. (a)

(b)
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(i) State the dual of the above linear
programming problem.

(i) Given that (5,15) is an optimal solution
to linear programming problem above,
find the optimal solution to the dual.

Explain the process of drawing inferences
and testing hypothesis about the difference
between two population means, when the

population variances are known.

How would you draw inference about the

variance of a population ?
OR

What is the normal probability distribution

function ? State its properties.

The concentration of impurities in a
semiconductor used in the production of
microprocessors for computers is a normally
distributed random variable with mean 127
parts per million and standard deviation 22.
A semiconductor is acceptable only if its
concentration of impurities is below 150 parts
per million. What proportion of the

semiconductor are acceptable for use ?

(The area under the standard normal curve
for the value of Z=1.04 is 0.3508)



SECTION-B

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

3.  Find the extreme value (s) of

Z=2x] —x,x,+4x;+x,%,+x2+2, and using the

Herbon matrix. Check whether the extreme value
(s) is (are) maximum or minimum

4.  Explain the method of maximum likelihood for
estimating the value of a population parameter.

5. Find the inverse of the matrix :

-1

W O

1
3 2
0 7

6. (a) Given the values of x and y

x| 1| 2+ 31 4| 5
y | 3 (7[5 ]11] 14

Regress x on y
(b)  Given the values of x and y

x |25 125 |30 | 30 | 16
y 2 3 5 1 8

Regress y on x.
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7.  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.

8.  What economic interpretation would you attribute
to the method of finding the ‘time-path” using a
difference equation ? Explain your answer with
the help of the Cobweb model.

9.  Given the rate of investment is I(t) = 12 ¢ , where
‘t’ is time. Suppose the initial capital stock, K is
25.
(a) Find the time path of capital stock
(b) Find- the amount of capital accumulation
during the time intervals [0,1] and [1,3].
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(b)

(b)

(2)

(b)
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10 3
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6. (a)

(b)

-1
2
7]
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x | L2 |3]4]5
v | 317 |5 11]14
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8. it WHIE % AN @ H-9Y H Al TR Hi
fafu ¥ forg o1mg S 9t efdie e i 9 "mi 2
3T ST FT AUM, Hiead Aied H TEEd § HiSC |

9. afg AW R WI(M) =12t %, & 't ¥7F B WH
sfe fi wrfaes o =14, K, 25 B
(a) St Wi % Hiel-I% FH I TIRC
(b) THA e [0, 1] 3R [1, 3] F TR, ol T
ERUNICTRCIRSHIEY
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