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€0 . BECE-015 : ELEMENTARY MATHEMATICAL
S METHODS IN ECONOMICS

{

Time : 3 hours Maximum Marks : 100

Note : Attempt any two from section ‘A’, any four from
section ‘B’, any four from section ‘C’.

SECTION-A
Answer any two questions from this section : 20
1. Find the optimum quantity purchases for a
consumer whose utility function is U=qll'5 q, and
the budget constraint is 3q;+4q, =100. Construct
ordinary and compensated demand functions for

the two commodities.

20
2.  Consider the following macroeconomic model

and comment on the comparative static results of

the export and money supply changes -

I(r}+Xo = S(Y, r+M(Y), L<0,5,>0,5, >0
M=L(Y, 1), L,>0and L, <0

Where X is export, S is savings, Y is the national
income, I is investment, M is import, r is rate of

interest, and Sy, 5r, Ir,Ly ,L, are the usual first
order derivatives.
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A person must get certain minimum requirements
of carbohydrate proteins and minerals for good
health. His diet consists of the major items : I and

[[; prices and nutritional contents of the same are
shown below -

Daily Minimumn
Item I |{Item II .
Requirements
Price Rs. 0.60 | 1.00
Carbohydrates| 10 4 20
Proteins 5 5 20
Minerals 2 6 10

Write the above as a linear programming problem

to minimize cost and solve the same.

Solve the following LP problem. Use graph to
support your answer.

MaxZ = 5x1+3x,
Subject to  3x;4+5x; <15
5x1+2x; <10, where x;,x7 20
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SECTION-B
Answer any four questions from this section.

3*-1

5. Find the limit for the function m when 12

x —0. [use L Hopital's Rule]

6. Suppose that a revenue maximizing monopolist 12
requires profit of at least Rs. 43, where B is some
constant. His demand and cost functions are
P=a,—a,qand C=b;+byq+ b3q2. Demonstrate
the Kuhn-Tucker conditions for this problem.

(Note that the final solution is required here.)

7.  Consider the following indirect utility function: 12

V= M2
- P.P. where M is income of a consumer and
i

P, and Py are respective prices of the two
commodities, x and .

8. Solve the following problem by backward 12
induction method.

Player 2
Left Right
Player 1 |Top 1.5,5 1.5,5
Bottom [0,0 3,2
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9.

0.20 0.20°
A =1479 020! s the input co-efficient matrix

for an economy consisting of two sectors -
agriculture and industry. The final consumption
demands for the products of the two sectors have
been estimated as Rs. 400 crore and Rs. 4650 crore
respectively. Calculate the total output of the two

sectors. Also estimate their input requirements.

12



SECTION-C

Attempt any four questions from this section :

10. (a)

(b)

(8)
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Write the expression of Envelope Theorem
for unconstrained optimization

If we have two matrices A and B. Check
whether the following is true or false
[A+B] = [A] + [B]

Transfer the following primal problems into
dual problems

Max U = U(x, y)

St Ppx+P y= M

Shepherd’s Lemma

Dominated strategy in Game Theory
Expenditure function (Just notation or
definition)

Hawkins-Simon condition

W W
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1. Il o foT s Torer Tl o U e Ry, 20
fSraeT ST Wer U=q, 1 q,, X a7 gfsie
3q,+4q,=100 ¥1 q TR * fow wrEwor @
eifergfRa A et 1 fmior FT |

2. Trefafaa aafs e niga R R #ifMT iR 20
frata oo o smyfid wftedl o gerores feer aftori
R feooht | |
[(r}+Xo=S(Y, r +M(Y), 1;<0,S,>0,5, >0
M=L(Y, r), Ly >0 3R L, <0
el x fafa , s s, Yy Ui o1, 1 8w, M et
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3. oA = T WReT F forg weteee, W iR 20
BT | SHF AR A YA A A sAar e 13§11
AR 11, 37 9 &1 B4 Td GI97eh HET 39 YR
EUERIEESE

el [mg I ) L .

HAETIFATG
H1d T 0.60 | 1.00 |
SR 10 4 20
PICic 5 5 20
Gierdea 2 6 10

AT %1 AaH 0 3R 38 50 HE & Torg, soda

! @ T aEn & w9 § fargu |

4. Tr=fafed Lp 99w =1 5 ifSC | o7 s e 20
Y ST TR HIFST
Y (Max)Z = 5x, +3x,
a9d 3x7+5x, <15

S5x1+2x; <10, ST&l X1 ,xp 20
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ol = Al & 3R i

10. (a)

(b)

(d)

(f)
(8)
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FaTfyd sEaus Tl & fow ey yua +i
arfyeafa fafau:
gz g9 I 2 ATFE A 3R B ¥ 1 wg FIfT
fop a1 frAfefaa w8 § = merd
[A+B] = [A] + [B]
fretfafaa sea qaen =i 54 waen § 9fafdd
HIfSY
#fY (Max) U = U(x, y)

S9d PLx+P,y=M
RS AT
T fagid ¥ waifadl (dominated ) &I
=g Wt (AT ST A1 TR

gifhg- | W
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