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1. Write your Roll No. on the top immediatély on receipt
of this question paper. |
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(a) A manufacturer is engaged in the production of
three products A, B and C, which are sold in
three different markets I, II and III. The annual
sales (in units) of these products in these markets

 p—
.

are tabulated below :

Annual Sales (units)

Products
Jarkcts A B =
1 12,000 - 5,000 10,000
11 8,000 17,000 - 6.000
L1 5,000 22,000 9,000
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You are required to calculate :

(i) The total revenue from each market, if

these products are sold at 245, 225 and
Z35 respectively.

(ii) The gross profit from each market, if the
cost of producing these products is %36,

Z19 and %27 respectively. (6)
OR

(b) Gambhir Fan Ltd. manufactures three models of
ceiling fans. The material, labour and finishing

costs for manufacturing a fan are given in the

table below :

Model Cost®) _
Material | Labour Finishin
A 200 | 500 100
B 100 200 300
C 300 | 200 300

In a particular week, an amount of ¥1,80,000,

140,000 and Z1,20,000 is

and materials respectivel
model of ceiling fan should be produced to use

exactly each of these allocations? ©6)

P.T.O.

used for labour, finishing
y. How many of each
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(¢) Two companies A and B are holding shareg in
cach other. A is holding 20% shares of B and B
is holding 10% shares of A. If the separately
carned profits of the two companies are 298,000
and 49,000 respectively, find out the total profits
of each company using matrices.

Also show that the total of profits allocated to
outside sharcholders is equal to the total of
separately earned profits. (6)

OR

(d) A two-industry input-output relationships are given

below :
Industry Consurmption Final Demand
| 11
I 16 20 4
o | 8 40 32
| Labour (days) 80 , 120

Using matrix notations, determine :

(i) Gross output required to satisfy the new
final demands of 18 units and 44 units for
industry I and II respectively.



516 5

(ii) Total labour days required.

(iii) Equilibrium prices if the wage raté is T40

per labour day. (6)

2. (a) The marginal cost function of a product is MC(X)

— 79X + 5. Find the corresponding total and average
cost functions when total cost of 5 units is ZR6.

Also find the level of output where per unit cost

is minimum and the minimized cost. (6)
OR

(b) At time n =0, the annual world use of oil was 120

trillion of barrels. The annual consumption of oil is

increasing at the rate of 1% continuously.

Assuming the rate remain the same in future:

(i) How many trillions of barrels will be

consumed in the next 10 years from n = 0?

(ii) How long will it take to consume all the
available oil if the world reserves are of
1,08,000 trillion of barrels in the beginning

(assume that no new exploration 18

available)? (6)

P.T.0O,
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two items X, and X,. The
= 100 - 2x, and

production is
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(c) A firm produces
market prices are given by: P

p, = 125 - 3x,. The cost of
12x, + 11x, + 4xX,, for producing X, and x, units,
¢ each item should be produced

How many units 0
ptimal

ve maximum joint profit? Find the O
‘ es to maximize profit.

Determine the revenue, cost and profit for the
ces and quantities for the two

(6)

to ha
prices that monopolist charg

optimal level of pri

items.
" OR

(d) The joint demand functions of two products are

X 17 2p1—0.6 p.20.8 andxz = 3p10.7, p2—0.5, where xl
and x, are the units,demanded of the two products
when their prices are Xp, and Ip, per unit

respectively. Determine ;-
(i) Four price elasticities.

(ii) Percentage cAhange in the quantity
demanded of both products when: |

(a) p, increases by 2% from the existing
level.

(b) p, decreases by 2% from the existing
level. (6)
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igcriminates prices

c) A mono olist di |
(e) p for B

)

3. (a) A mono

markets and the average revenue functloﬂ

two markets arc AR,
- 3Q, and his total cost funct1on is

Find the profit maximising outputs and ©)

the two markets.
OR

A manufacturer’s production is given by the

function f(X,Y) = 100x34y"4, where X representS

the units of labour and y repres
50 and each capital

for labour and

ents the units of

capital. Each labour unit costs 1

unit costs 250. The total expenses
capital cannot exceed 50,000. Find the maximum

production level. | (6)

polist has the demand function p = 7.2 —
0.2x and cost function Cc=15-4x +1.2x2 If 4
tax of t per unit is imposed, find the output ang

price that correspond to the maximum profit

Also, determine the tax rate that maximiZeS th
e

tax revenue. "
(6)

OR

P‘T-O
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b) A factory follows an economic order quantigy

system for maintaining stocks of one of itg
component requirements. The annua] demanq i
24,000 units, the cost of placing order is %300, ang
the component cost is 260 per unit. The factory

has imputed 249 a5 the inventory carrying rate.
Determine :

(1) Economic Order Quantity using Calculus.

(i1)) Total cost.

(i11) Optimal interval for placing orders,
assuming a year is equivalent to 360 days.

(6)

(c) The supply of a product is x=a./[p—b where p

and x are the price and quantity, a and b are
arbitrary constants. Find restrictions on a and b, if
any. Also, find price elasticity of supply in terms
of p and show. that it decreases with increase in

Price and it is unity at p = 2b. (6)

OR
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) Using calculus show that total cost function

(d
a(x - 5)3 + b is an increcasing function

TC(X) =

and changes from concavity to convexity with a

point of inflexion. (6)
(3%5)

4. Attempt any three:

(a) At three-month intervals, Mr. Sharma deposited

21000 in a savings account which credits interest
at 12% per annum compounded quarterly. The first

deposit was made when his daughter was born
and the last deposit was made when his daughter
turned 12 years old. The money remained in the
‘account, compounded quarterly and was presented
to the daughter on her 15" birthday. How much

did she receive?

(b) A delivery vehicle costing 500,000 will depreciate
to a scrap value of 50,000 in 5 years. Compute
the book value of the vehicle at the end of third

year if:

(i) reducing balance method of depreciation is

used.

(ii) straight-line method of depreciation is used.

P.T.O.
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0 and %12,000 are (y,
ars Iespectively, ¢ thy

: €l a payment of X25,04¢
may be made tq settle all the dues.

(d) Harshdeep Purchased a house for %50,00,000 and

5.

has arrangeq 80

purpose at 12% p.a. He PTroposes to repay the
loan in 12 years by quarterly compounded
instalment. Calculate - ' S

(1) the amount of instalment.

(ii) total interest paid during the first three
years.

(¢) How much money should Mrs. Roy deposit with

the bank so that she receives Z35,000 after 3 years

and another 245,000 after 5 from the date of
deposit, if the rate of interest if 10% p.a.

(a) Two material A and B are required to construct

tables and book cases. For one table 12 units of
A and 16 units of B are needed while for a ?031\
case. 16 units of A and 8 units of B are requiret

e a
The profit on a book case is ¥25 and 220 on
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table. 100 units of materinl A and 80 units

- B are available, How many book cases and (29

be produced to have maximum profit? lurmul

n¢
the above as & linoar programming problem
solve, (|2)
OR
(b) A firm produces three products A, B, C using
and

three resources (material, machine hours
labour hours). The manager of the firm wants 0
find out the best production strategy. BY using

Simplex technique, the following solution was

obtained.
G— 2 10 8 0 0 0 Quantity
" BV Xi Xa Xs Si S: Ss (b)
Xa 3/5 1 2/5 /5 0 0 120
S 8/5 0 12/5  —4/5 1 0 240
S -2/5 0 17/5 - 4/5 0 ] 320

..........................
.........

(i) Do you agree that this is the begy
production strategy? If not, improve the
solution to gef the best production strategy
and indicate how much quantity of each

product should be produced?

P.T.o
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(i) Arve a1l the three Producg Pl'ﬂducc(y,
not, why? gl

(i) Arve all (e
used? If noy,

18 unused?

(iv) Can (hepe be an alterngy;

which gives the same totg

(v) What is the

marginal worth of the
resources?

(vi) What happens if 34 laboyr hours are Jost
due to some mechanical problem? (12)

(c) Write dual of the following LPP :
Maximize Z = 5x, + 9x, + 11x, + 71X,
Subject to constraints :

X, + 5x, + 14x, < 25
2x, — X, + 2x, 2 54
5%, + 3%, + 2x, + 3x, = 60

icted
. unrestricte
and x,: un

(6)
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OR

(d) An clectronics company produces three types of
spare parts for gym machines, The company buys

castings of the spare parts from a local foundry

and then finishes the spare part on drilling, shaping
and polishing machines. The selling prices of parts
A, B, and C respectively are %160, .?200 and ¥280.
Castings for parts A, B and C réspectively cost

2100, 120 and %200. The shop possesses only

oneof each type of machine. Cost per hour to run

each of the three machines is 2400 for drilling,

- %600 for shaping and 600 for polishing. The

capacities in terms of parts per hour for each part

processed on each machine are shown in the

following table :
Capacity (per hour)
Machine A B C
Drilling | 25 | 40 ' 2
Shaping 25 ___“_‘_29_* B
Polishing | - 40 L_,,,ﬁo.— wd

P.T.O.
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The mandgement of the company want 51
- Ny,
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per hour i order to maximize profit fe
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run of the machines. Formul
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