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ECONOMICS — HONOURS

Second Paper
Group -B
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version |
The figures in the margin indicate full marks.

Section - A
Answer any five questions. 4x5

Suppose that all students of a college want to secure high marks in the University examination, but only
some boys and girls want to learn the subject.

(a) Represent the set of all students (S), the set of students who want to secure high marks (H), the
set of students who want to learn (L), the set of boy students (B) and the set of girl students (G)
in one Venn diagram.

(b) State whether the following statements are True or False 2+(1+1)
(i)  H is a proper subset of S.

(i) L is a proper subset of H.
Using Cramer’s rule solve the following system of equations : 4
4x; + 3x; = 2%y =7

=
3

X]+X2=5

Consider the function

y=-2x-8x> - 9x - 15

(a) Is the function increasing or decreasing at x = 3?

(b) Is the function covex or concave at x = 39 242
i

; - 7
(a) Given 4= , show that Al = JA = A.
(0 -2 4
Indicate the dimension of identity matrix used in each case.

10 -20

b) Gi B=
(b) Given [—S i

], can you determine B~1? If not, why not? 242

State the Euler’s theorem and verify it for the function

y=Ax|“x2B(A,x,,x2>0; O0<a,B<l; a+p=1) 2+2
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6. Solve the following linear difference equation and verify the solution : 3+1

yﬁ'l E= 0.2}’; e 4, yo =4,

7. Below is given the pay-off matrix of plaver A in a two-person zero sum game :

Plaver B

1 2 3

1 i 3 1 1

Player A 211 1 5

31 4 1

Construct a linear programming problem with respect to player B. 4
8. Consider the utility function

U= Uy =x% (x, y>0;a. B> 0)

subject to the budget constraint xPx — yPy = M (M. Px. Py > 0).

(a) Is logarithmic transformation of the given umlity function for the optimization exercise permissible?

(b) Write down the Lagrangian function. first order mecessary conditions and solve for x*, y* —the

equilibrium values of x and y respectivelv. 2+2
Section - B
Answer any five questons. 6x5
9. (a) Under what restrictions on the values of a. b. ¢ the function ax~ — bxy — 3" is strictly concave function?
(b) Examine continuity of the following function at x = = : 343
1
E—x when 0<x<—
f(x)—«l when Jnc—l
2 2
é—x when l<,7c-<1
2 2

10. Consider the following problem :

Minimize C = 5x, + 12x, subject to x —3x. 210

X, X

i




11.

12.

13.

14.
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(a) Write down the dual problem.

(b) Using graphical method of solution identify the basic feasible solution(s) of the dual problem.
2+4

Graphically represent the following equations and hence state which of them are functions and which

are not : 1.5%4
(@ y=3x+5

®) 2 =x

(©) y=x

@ y=10

Consider the function :

f(x) = =3 - 62 + 15x — 32
(a) Find all the critical values of x for which f(x) may be at its optimum level.
(b) Try to classify each critical point(s) by using the second derivative test.

(¢) Can you find out the inflexional point(s) as well? If you can, mention the nature of change in
curvature. 1.5+2.5+1+1

Consider the following input-output table for a two-industry model.

Industry Industry I | Industry 1I | Labour (L)
Final
demand
Industry 1 0.2 03 0.3
Industry 1T 04 0.1 0.2
Final Demand 10 2 0
(in million)

(a) Determine the gross levels of output of the two industries.
(b) Verify that they obey the labour constraint (The labour supply is limited up to an amount of 7 million
units). 442

Players A and B play a game in which each player has three coins (20 p, 25 p and 50 p). Each of them
selects a coin without the knowledge of the other person. If the sum of the values of the coins is an
even number, A wins B’s coin. If the sum is an odd number, B wins A’s coin.

(a) Develop a pay-off matrix with respect to player A.
(b) Find out the optimal strategies for the players and value of the game. 2+(3+1)
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1
15. Solve y"(f)—z}’(!‘)=—12, »(0)=20, y'(0)=24 6

16. Identify the following statements as TRUE or FALSE. Correct the statement if you think it is FALSE.
(a) A quasi-concave function need not be a concave function. 1-5%4
(b) If q is a sufficient condition for p then p is a necessary condition for q.

(¢) An increasing function (or a decreasing function) may be convex as well as concave.

— =

(d) A function f(x) may have optimum at a point where it is not differentiable.
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