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BACHELOR’S DEGREE PROGRAMME (BDP)
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HA1HS June, 2014
BECE-015 : ELEMENTARY MATHEMATICAL
METHODS IN ECONOMICS

/

Time : 3 /hou'rs " Maximum Marks : 100

Note : Answer the questions as per the instructions given

in each section.

SECTION A .

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

1. Maximise

T
I —t2+uddt
0

subject to ‘;—{ = u and y(0) = 4, y(T)=5.
Here y is a state variable.

BECE-015 1 P.T.O..



2.

4.

Consider the following market model :
th=oc—BPt(oc, B>0)
Qst=-—y+8Pt(y,8>O)

Pt+1 = Pt -0 (Qst - th) (c>0)

Here o denotes the stock-induced
price-adjustment coefficient. Describe the time
path of the price variable.

Consider a situation where a factory shuts down
and 1200 people become unemployed and now
begin a job search. Here we have two states :
employed and unemployed, with an initial vector
[E, U] = [0, 1200]. Suppose in any given period
an unemployed person will find a job with
probability 0-7. Also, persons who find
themselves employed in any given period may
lose their job with probability of 0-1.

(i) Set up the Markov transition matrix for this
problem.

(ii)) What will be the number of unemployed
persons after 3 periods and after 5 periods ?

(iii) What is the steady-state level of
unemployment ?

Explain, with derivations, Roy’s identity and
Shephard’s lemma.
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SECTION B
Answer any three questions from this section. 3Ix12=36
6. A consumer has a utility function u = (x . y)
where x and y are the goods consumed. The
prices of the goods are p, and p_ respectively and
the consumer’s income is M. i:‘urthermore, the
~ consumer has an allotment of coupons, denoted
by C, which can be used to purchase either x or y
at a coupon price of C_ and Cy. Set up the
Lagrangian for this problem and write the
Kuhn — Tucker conditions.
6. Solve the following game using backward

induction :
2 1
<1) B o) D o) F 2,3
A C E
2,6 1,4 ‘ 1,5 ; :
(A,B,C,D,E, F are the moves and 1 and 2 ar.
the players) .

7. Discuss the method of dynamic programming as
a technique to solve dynamic optimisation
problems.

8. Construct the average and marginal product
functions for x; which correspond to the
production function q = XX, — 0-2 xf -08 xg .
Let x, = 10. At what respective values of x, will
the average product and marginal product of X,
equal zero ?

9. Given the Cobb — Douglas production function
Q =AK* LB, show that o and P are the partial
elasticities of output with respect to the capital
and labour inputs.
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SECTION C
Answer any three questions from this section. 3x8=24

10. Let output Q be a function of three inputs L,
K, N and the production function be
Q=AK?LPNC,

(a) Is this function homogeneous ? If so, of what
"~ degree?

(b) Find the share of product for input N, if it is
paid by the amount of its marginal product.

11. (a) Given the marginal revenue function
R'(q) = 28q — e¥3% Find the total revenue

function.

(b) Assume that the rate of investment is
described by the function I(t) = 12t¥3 and
that K(0) = 25. Find the time path of capital
stock K.

7 6
12. Find the inverse of the matrix { }
0 3

13. Use the Lagrange multiplier method to find the
stationary values of z in the following :

(a) z=xy, subjectto x+2y=2

(b) z=7—y+x2, subjectto x+y=0
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2. Tafafga som gfaam w feew fifsw
th=(x—BPt(oz,B>0)
Qst=—'y+8Pt(y,8>0)

Pi1 =P —0(Q, -Qy) (c>0)
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Q=AK*LPN®
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BT 2

11. (%) HHia AW Fer §

R'(q) = 28q - e3¢
FHHT T ITH $e T HINTY |

(@) W i fr Faw s wem g fafde @
I(t) = 12t3 3R K(0) = 25 | Y5t *iew K
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12. 39 g 1 fadm i Aifve

7 6
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