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BECE-015 : ELEMENTARY MATHEMATICAL

METHODS IN ECONOMICS

Maximum Marks : 100

Note :

section ‘B’, any four from section ‘C’.

Answer any two from section ‘A’, any four from

SECTION-A
Answer any two questions from this section.
Construct ordinary and compensated demand
functions for the two commodities q; and q,, for
the utility function U=2q,9, +qp.

Consider the following macroeconomic model :

C=C(Y), 0<Cy <1
I=I(r), o Il<o
M4=L(Y,r),  Ly>0and [1<0

Where Cis consumption, Y is the national income,

Iis investment, M?is demand for money, r is rate
of interest, and C;, o 3 , Lly, Li are the usual first

order derivatives.
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Equilibrium conditions are described as follows :
Y=C+1+7, where Z is exogenously given and > 0

Ml =3[, where pf is money supply.

Determine the comparative static properties of
ay dy dr dr

dz’ am’ dz " dme

A person must get certain minimum requirements
of carbohydrate proteins and minerals for good
health. His diet consists of the major items : I and
[I, prices and nutritional contents of the same are

shown below :

Item] |ltemIl |Daily Minimum
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.

(a) Find the mixed strategy Nash Equilibrium

of the following :

Player 2

Left Right
Player 1 |Top 0,0 0,-1
Bottom 1,0 -1,1
(b) What will be the solution of the above

mentioned game if players adopt max-min

principle ?
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SECTION-B
Answer any four questions from this section.

5.  Suppose that a revenue maximizing monopolist 12

requires profit of at least Rs. 1500. His demand
and cost functions are P=304-2q and
C=500+4q+ 8q%. Demonstrate the Kuhn-
Tucker conditions for this problem. (Note that
the final solution is required here.)

6. (a) Find the limit when x —0 of the following 8+4
(1+x)°-1

(1+x)* -1

(b)  Also check the continuity property of the

function :

above function.

7.  The existence of the unique solution of the 12
following system depends on what condition (say,
for Cramer’s Rule method) :

xty+z=>b
2x+3y—z=6
S5x—y+az=10

where ¥, y, z are the unknowns and a, b are some
constants.

8.  Differentiate between strongly dominated strategy =~ 12
and weakly dominated strategy.

9.  Consider the following consumer problem : 12
Max U=x.y
st. Pax+ Py}/ =M
Find out the indirect utility function for this
problem.
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SECTION-C

10. Short questions. Attempt any four out of six.
(a)  Write the expression of Envelope Theorem.
(b)  Write the expression of Roy’s Identity.
(c) Transform the following primal problem into
a dual problem :

Max U= U(x, y)

Subject to P.x+ Pyy=M
(d) Define the compensated demand function.
(e) Define the Hotelling Lemma.
(f) Define a feasible solution in linear

programming.
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C=C(Y), 0<Cy <1
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Mi=L(Y,7), Ly >0 3R 11<0

e C 399, Y- U 3w, 1A, MY oA i oA,

r & & TSR Cy, I, Ly, Ly SIEROT Yo Fife

AIHAS ¢ HITT I 39 YHR 004 ¢
Y=C+1+Z, &l Z 91gd &9 9 faan mn € ok > 0

BECE-015 5 P.T.O.



M= 77, el §f o eIl B
%%m@waﬁw

fa w7 WY & {au #EeEge, T o
wffsrde & fAfea =gAaw aE s wid He s
T ¥ SHH FER Y G R AT gl AT

[ 311, 39 Wel &t HiAd T Gufes #7359 YR
T T E

el | ggll < =
HAETIHAT

H1d %. 0.60 | 1.00

FEEEge | 10 4 20
TR 5 5 20
KIS ILs:] 2 6 10

AN I <AdH F 3R 38 76 ®C & oy, swds

&1 YEs T wEEn o w9 ° fofey |

(a) frefafaa & fafya wreifa T wgam &1 o
TIIRY -

faare! 2

Eivl Gk

fgargi1 W (0,0 0,-1

= (1,0 -1,1

(by afc faame sifysman-=Aad fagia &1 T7ER
#{ @ Idw sfeafaa wier &1 g F=

qT?

BECE-015 6

20

15



a-"

A wTeT fo et stfuehas T aren UHifeeRi,
T Q@ HH 1500 T, F1 TAH =R ¢ 1 5Eh AT T
AN Fed &

P =304 — 2q 3R C =500+ 4q + 8q> 79 THE & fag
g -t Tl F1 e wifsr (e & f el sfam
gy 1 g HE STEL S 1)

(@) wrmr mmd wifag w@, fefafed w97

(1+x)6—1
(1+x)°=1

(b) ST e % WA o ot S F I

frmfafad e & stfgaa gmEE &1 feemr,
o vt R et ®7 (WE elife, s fraw
fafy & fo) -

x+y+z=>b

2x+3y—z=6

S5x—y+az=10
aﬁx,y,z@ﬁﬂﬁ%ﬁﬂa,b@ﬁ?%l
EEERBIEEL (dominated)aﬂ'ﬁﬁﬁ 3R gae guTferdm
redAifa % STat H1 e i |

freferfea savEa g9en | foam i
aify (Max) U=x.y
T s.t. Px+ P}/}/ZM
=H TR & feg eTycasd ITATHTal Her Sk Tal ey |

Flx 02 |

12

8+4

12

12

12

BECE-015 7 P.T.O.



HOT-TT

10. 989 ¥ fH= T E W AT

(a)
(b)
(©)
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