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i Instructions for Candidates

L.

Write your Roll No. on the top immediately on receipt of
this question paper.

Attempt All questions. Marks are indicated against each

2
question.
Simple calculator is allowed.
4. Log, annuity tables and Graph paper may be provided.
5. Answers may be written either in English or in Hindi: but
the same medium should be used throughout the paper.
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Market

I

X
1000
2000
3000

If the cost per item for three products X, Y, and Z are
Z1.80, ¥2.50 and ¥ 3.40 respectively, find by matrix

2800
3500

Items Sold

Z

2000
3000
4000

algebra his total profit.

Sale Price (in %)

X
2.00
2.50
2.30

Y z ),
3.00  4.00
280 3.70

310 4.20)‘

(4)
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Obtain the total profit function and determine the prices
he would charge in the two markets to maximise the

profit. What is the total profit ? Do you agree that the

price charged in the market with a higher elasticity of

demand would be higher ? Show by calculas. (6) (

(b) At t =0, the annual world use of natural gas was 50
trillion cubic feet which is increasing at the rate of 10%

continuously.
(i) Find the total consumption of first 10 years.

(i) How long will it take to use all available gas if
in the beginning it was known that world reserves

of gas were 2200 trillion cubic feet. (6) ,
OR
The: elasiibily ‘of S0t sl ghvens by &, =~piss.. Figd
e elasticity of cost is given ey
: $OSE N T Aex )

the total cost function given that the fixed cost is ¥ 18.

(6)
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C,—> 30 40 10 0 0 | OR .
BV X, X, X, S, S, S; Quantity“l “« After an advertisement campaign, the rate of sales of
S 172 1 32 172 0 0 45 g
: _ a product is given by S(t)=1000e™"" where t is the
Sz 32 0 -2 172 I 0 15 ( ( time in months. Find :
S, 52 0 172 =172 0 1 5
(i) Total Cumulative sales after 2 months;
(i) Do you agree that this is the best production e ) £
strategy ? If not, improve the solution to get the () Sales ducing the 3 montl; ang
best production strategy and indicate how much (iii) Total sales as a result of the campaign.  (6)
quantity of each product should be produced.
(i) Are all the three products produced ? If not, (F) v = A W T 1000 7f w5
why ? - . it aiffs smawmear ® 1 gl iy sRw wnE 40% 2, @R
- W H FER HIE BN, URY AW FEd €I A
(iii) Are all the three resources completely used ? If =t 10% 3 3 oy ob 100% 3 & 3 o it
not, how much of which resource is unused ? 5 i
W AfSE W " (EOQ) 7™ #ifeww | &g & EOQ
(iv) Can there be an alternative product mix which WU &1 WANT &hceh difter a=a ST FE Shifor |
gives the same total contribution ? (
ar
(v) What are the marginal worth of the resources ?
. . . 0 « UF UHMUS & AT HR KA AWF BT HAM
(vi) What happens if 15 machine hours are lost due )
. p=20-4x 3R C=4x +2 ¥ 3R wWar @R | 20%
to some mechanical problem ? (12)
WY AN T A WEHR Hl A F TS Rl
(b) A firm assembles and sells two different types of . T R |

outboard motor, A and B, using four resources. The
production process can be described as follows :

P.1.0.
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(b) The demand functions for two commodities x, and x, in

terms of their respective prices p, and p, are given by

O

+Cy

B R, TS =p. %2 abP
X, =p, ™ e"Pte and X, =p, ‘e where a, a,, bl’ b2

and c,, ¢, are constants.

( (

(1) Determine the conditions so that the commodities
are (a) competitive (b) complimentary.

(i) Show that the ‘direct’ partial price elasticities
of demand are independent of the prices,
while the ‘cross’ price partial elasticities of

demand are dependent upon price of one of the

(6)

commodities.

OR

A producer desires to maximize output (Q). His
production function is given by Q = LK where L and K
are labour and capital respectively. His cost function is
given by C = 4L + 10K. Using Lagrange multiplier
method, find the optimum combination of inputs if the

(6)

cost constraint is ¥ 200.
4)

(c) Find the Consumers’ Surplus and Producers’ Surplus
under pure competition for demand function

8 it |
p’ =x——2 and supply function p =E(X+3), where p

+1
is price and x is quantity. (6)
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Resources Capacity per month

Motor unit shop resource 400 Type A or 250 Type B units or

any linear combination of the two

Type A gear and drive 175 Type A units

shop resource

Type B gear and drive 225 Type B units

shop resource

200 Type A units or 350 Type B
units or any linear combination of

the two

Final assembly resource

Type A units bring in a profit of T 90 each and type B

q units T 60 each. What should be the optimum product

(6)

mix ? Use graphic method.
OR

Obtain the dual of the following LP problem :
Minimize, Z = 5x, + 10x,; + 15x, + 12x,
subject to the constraints : -

2% FIXF UK, + X2 S0

Xp + Xy X, ® 45

=X E- 4 esx, <00

X5 X, Xy > 0; X, unrestricted in sign.

(6)

P.T.0.
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el LP &wem &1 89 ogea= it

AT FIC Z = 5x, + 10x, + 15x, + 12x,
T A H WY
2x1+3x2+7x3+x4250
SRR LB P
~Xi & 4R, F 5%E 30

X, Xy Xg 2 0; x, SETEA B WA X

3. (a) A firm acquires its annual requirements in 5 orders

of 1000 units each at present. If per order cost is
T 40, irrespective of the order size, holding cost is 10%
of the average rupee inventory and the cost per unit is
2100, find Economic Order Quantity (EOQ) using
calculus. Also find annual saving by switching to EOQ
system. (6)

OR

The Demand and Total Cost function of a monopolist
are p = 20 — 4x and C = 4x + 2 respectively. If the
Government imposes tax @ 20% of sales, determine
the total tax revenue that the government will be able
to collect. (6)

P.T,0.
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