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Note : Answer the questions from each section as directed.

] SECTION - A
Answer all the questions from this section : 2x20=40
1. A Production function is given by

y=f(xllxz)=7‘1%:752%5

Where x, and x, are inputs and y is output.
Let the price of output be p and w; and w,
be two input’s (x; and x, ) prices.

(i) Write the equation to represent profit as a
function of the two inputs if you are given.
that p=15, w;=5 and w,=3.

(i) Suppose that you know the optimal level of
x5 =32. Derive the optimal value of x; from
the profit function. _

(iii) Verify that profitis indeed maximised at the

~ optimal values of x; and x,. To help you in
computation, it is given that

6217(x1,x2) — j
6x16x2 40

OR
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When do you need the help of a differential
equation ? Discuss the role of initial condition in
solving a 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 ?

2. (i) What ismeantby the principle of statistical
regularity ? Discuss how random sampling
meets the requirement of that principle ?

(ii) Discuss the important insight offered by
central limit theorem on random
sampling.

OR

How would you form a hypothesis to be tested ?
Explain the idea of minimization of error in
hypothesize testing and discuss the steps involved
in drawing inferences.
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SECTION - B 4x12=48
Answer all the questions from this section.

3. Given the Linear Programming (LP)
. model,

Z0e = 2021 +30x,
subject to  3x; +3x,<36
5x; +2x,=<50
, 2x, +6x,<60
‘Where x120;x220
determine the optimal solution for x;, x, and
Z,,,, through simplex method.

OR

A two sector economy is represented by the
following transaction matrix.

00460

Seétor Final | Gross
Demand|OQutput
Sector .
A 4 3 13 20
B 5 4 3 12
Primary
inputs 11 5

(i)  Write the technology matrix of the
economy.

(ii) Suppose that the final demand for the
output of sector A increased to 23 units.
What would be the new transaction matrix
of the economy ?

(iii) Obtain the gross output level when the final
demand of sector A is 23 units. '
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In the Keynesian model with money the

behavioural equations are given as

C =08y;

I  =102-02r
Md  =0.25y - 2.51
Ms =100

The equilibrium conditions are

(@
(i)

()
(i)

Y=C+I and Md=Ms.
Write the equations of the IS and
LM curves .

Evaluate the equilibrium value of Y
and r using cramer’s rule.

OR
Solve the equation : x2dy + y(x + y)dx = 0.
Solve : y¢=3y;_1~ 2Y¢—2
given that: y =4 and y,_,=6

A marketing company has surveyed four cities

to know the consumer Preferences for its
Eroduct. The responses received are shown

elow.
Responses Cities
A B C D
Yes 45 55 60 50
No 35 45 35 45
No opinion 5 5 5 5

(1)
(i)
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What is the probability that a consumer
selected at random Preferred the product ?
What is the probability that a consumer
preferres the product and belongs to city
C?



(iii) What is the probability that a consumer
preferred the product given that he was
from city C ?

(iv) Given that a consumer preferred the
product, what is the probability that he
was from city D ?

OR

There are 100 misprints randomly distributed
throughout the 100 pages of a book. What
probability model is appropriate to describe such
a distribution ? Using the model, find the
probability that a page observed at random will
contain at least three mistakes.

6. You are given the following data on the life of

two brands of bulbs .
Mean standard - | sample
life devation size
Brand A 2000 hrs 250 hrs 12
Brand B | 2230 hrs 300 hrs 15

determine if there is a significant difference in
the quality of the two brands of bulbs. (you are
given the appropriate table value at 5% level of
significance to be 1.708)

OR

Point out the % 2 - test’s usefulness in the test of .
goodness of fit. Discuss under what conditions
this test is applicable.
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SECTION-C
Answer all the questions from this section: 2x6=12

7.  Estimate the regression equation of x on y from
the following data :

x [5]3][8]5]10
y |8 |11[6 |98

OR
Find the ex dpected value and vanance of the
following
Book sold. Per 0 1 5 3 4 5 6
day (xi)
P(Xi) 0.02 1 0.10 | 0.21 | 0.32 | 0.20 | 0.09 | 0.06

8. Write short notes on any two of the following :
(i) Trace of a matrix
(i) Taylor's expansion
(i) Kuhn - Tucker condition
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2x6=12
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