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I. (a} The following matrix gives the proportionate mix of constituents used for
three fertilizers :

Constituents
Fertilizers A B C D
X 0.5 0.1 0.3 0.1
X (.2 0.1 0.2 0.5
£ 0.2 0.2 0.2 0.4

(i) If sales are 1000 tins (of one kilogram) per week, 20% being fertilizer
X, 50% being fertilizer Y and 30% being fertilizer Z, how much of
each constituent is used.

{ii) If the cost of each constituent is 60 paise, 70 paise, 80 paise and 100
paise per 100 grams respeetively, how much does 1 kg tin of each
fertilizer costs?

(iii) What is the total cost per week? ()

OR

Mr. X has invested T35000, that he had divided into three investments. Part
of the money is invested in a savings account with an annual return of 6%,
partly in 7% annual yield bonds and the remainder in business. In 2015,
when he lost 6% of the money that he invested in the business, his net
income from all the three investments is T660, If he invested T3000 more in
the business than in the savings account, how much was invested in each.
Use matrix algebra. (6}

{b) An economy consists of sectors- manufacturing and agriculture. To produce
one unit of manufacturing output, 0.1 unit of manufacturing goods and 0.01
unit of agriculture goods are required as input. One unit of agriculture output
requires 40 units of manufacturing goods and nil units of agricultural goods
as inputs. A unit of manufacturing goods requires 4 man-hours of labour and
a unit of agriculture requires 100 man-hours of labour. Calculate the total
labour requirement if 50 lakh units of manufacturing goods and 2 lakh units
of agriculture goods are used for final consumption. Supposing the wage rate
is T10 per man hour, caleulate the equilibrium prices of manufacturing and
agricultural goods, [6)
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2. (a)

3
OR

A holding company H has two subsidiaries A and B. The subsidiaries own
a small portion of the share capital of H. The proportionate ownership of the

group is given below :

Owner of Shares P”'ﬂm tion of share ﬂﬂﬂﬂd held in “m:lﬂ!f
H 0 0.55 0.73
A 0.04 0 0.15
B 0.6 015 0
Outside Shareholder 0.9 0,30 Q.10

If the separately carned profits of H, A and B are ¥3,00,000, ¥1,50,000
and ¥1,00,000 respectively, find the total profits (i.e. separately earned
profit plus share in the profits of other companies) of each company by using
matrix algebra. Also verify that the sum of profits allocated to outside
shareholdeérs equals the sum of the separately earned profits of all the

companies, ()
The production function for a commeodity is: Q = 10L - 0.1L* + 15K -
0.2K? + 2KL where L is Labour, K is Capital and Q is production.

(i) Calculate the marginal products of the two inputs 10 units each of

labour and capital are used.

{i) If 10 units of capital are used, what is the upper limit for use of labour

which a rational producer will never exceed? (6)

OR

P.T.O.
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(b)

(c)

The joint cost function of a firm producing two products is given by
C(xy)=6x—9x—3xy— Ty + S5y' + 20
where x and v denote their units.
(i) Find the value of x and y that minimize C (x, ¥)

{1) Compute the minimum cost. (6]

A firm sells two products. The annual total revenue R behaves as a function
of the number of units sold. Specifically, R = 400x — 4x* +1960y — By,
where x and v are the number of units sold of each product. The cost of
producing the two products is C = 100 + 2x* + 4y* 4 Zxy. Determine the
number of units which should be produced and sold in order 0 maximise

annual profit. What is expected maximum profil? (6)
OR

The demand functions of two commodities, X and X are x =p " p,"* and
x, = p,"* p,'? respectively, where x, and x; are the quantities demanded of
the two products when their prices are p, and p, per respectively. Find the
four price elasticities of demand and state the relationship between two
products. {6)

The marginal cost function of a product is MC(X) = 2X + 5. Find the
corresponding total and average cost functions when total cost of 5 units is
T86. Also find the level of output where per unit cost is minimum and the
minimized cost. (6)

OR
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3. (m)

(b)

5

A monopolist's demand function is x = 210 — 3p, where p and x are the
price and quantity demanded. If the average cost function is AC(x)=x+6

10 . . ; . ;
K= find consumer’s surplus at the price and quantity which monopolist

will like to fix, (6]

(i) Find the elasticity of supply for the supply function: x = 2p* + 5, when
pP=3,

(i) The demand x as a function of income y is given by 30x = 10 + 2y.
Obtain the expression for the income elasticity of demand and its value
when y = 250. (6)

OR

The demand and total cost function of a monopolist are p = 1800 — 50x and
C = 800x + 100 respectively. If the government imposes a tax @ 20% of
sales, determine the total tax revenue that the government will be able to
collect. {6)

A car manufacturer buys 9000 Rear Mirrors in a year from a distributor. The
ordering cost is T200 per order; storage cost is ¥10 per Mirror per vear,
Each Mirror costs 2300. Supposec that the Mirrors are used at a constant
rate throughout the year. Using calculus, find the economic order quantity

(EOQ). (&)
OR

A monopolist has the following demand and average cost functions :

F.=5|ll—% and &C‘=ﬂ-:’r‘:{-|-m4——4i—ﬂ, where p is price and x is quantity.

Determine the level of output at which profit will be maximum, (f)

PTO.
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Attempt any three of the following

(a}

(b)

(<)

(d)

()

(a)

Mrs, X wanis to make an investment of 500,000 for six years. She has two
alternatives, First altemative provides her a retumn of 8% compounded annually
and second alternative provides her a return of 7.5% compounded semi-
annually, Which alternative should she select?

A debt of T5,00,000 due § years from now and ¥5,00,000 duc 10 years
from mow is to be repaid by a payment of 22,00,000 in 2 years and a
payment of 4,00,000 in 4 years and a final payment at the end of 6 years.
If the rate of interest is 7% compounded annually, how much is the final

payment.

A man requires T20,00,000 to purchases a house after 5 years. He has an
opportunity to invest the funds ifi an account which can eam 6% p.a.
compounded quarterly. Find how much must be deposited in each quarter so
as to have the required amount at the end of 5 years, [Given: FVIFA
= 23.1236671]

Mr. X sells his old car for T1,00.000 to buy a new one costing 2,58,000,
He pays Tx cash and balance payment of 7000 at the end of each month
for 18 months. If the rate of interest is 9% per annum compounded monthly,
find x given that (1.0075)" = 0.8741566,

Find the amount to be deposited into an endowment fund that is to be
compounded annually at the rate of 9% p.a. to provide for an annual
scholarship of ¥27,000 for an indefinite period of time. (523=15)

A firm produces and sells two products A and B. The profit per unit of A
is T40 and per unit of B T30, The products are processed on the same
machine but sold in two different markets, It takes three times of machine
time to produce a umt of A. The machine can produce a maximum of 10,000,
The market research indicates that the firm can sell a maximum of 8 000
units of A and 15,000 units of B. Formulate the above as a linear programming
problem to maximize profit and solve the same by graphical method. (6)
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OR

Write dual of the following LPP !
Maximize Z = Sx + 9x, + |1x, + Tx,
Subject to constraints:

X, +5x, + l4x, = 25

2x, = x, + 2x, 254

5x, + 3x, +2x 4+ Ix, =60

X, X, X, = 0 and x : unrestricted (6)

(b) Solve the following linear programming problem by using simplex method.
Maximize Z = [0x, + 12x,
Subject to the constraints:

X, X, =35

W% 20 (12)
OR

Congider the following LPP and its simplex table to determine the optimal
product-mix of three products A, B, C, which require processing in three
departments :

PTLO.
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Maximize Z = 20x + 15x, + 25x%, { Total Profit)

Subject to the constraints:

6x, + 5x, + 4x, = 120 (Fabrication hours)
X, + X, Fx 1R (Fimishing hours)
1 7%, + 34x, + 10x, = 170 {Packaging hours)
XN, X2 1]
Cj 20 15 25 0 ] 0
. Prodect Sa
Cj Quantity i X X3 X3 S Sz
] 33 81 /5 —43/5. 0 1 0 -5
1] 1 S ~7i10 =12/% 0 0 | —1/10
25 17 x3 1710 175 | ( 0 1/10
425 Zj £5/2 85 25 0 0 5/2
Cj-Zj —45/2 =70 i il {0 ~52

{i) Write the optimal product mix and the profit contribution shown by the

above solution.
(i) 1s this solution feasible? Why? Give brief reason(s).

(iiiy Does the problem have any alternative optimal solution? If so, show

one such solution.
{iv} Indicate the shadow prices of three departments.

(v} If a customer is prepared to pay higher prices for product x, how

much should the price be increased so that the company’s profil remains

unchanged?

(vi} Indicate whether the solution given in the table is degenerate. I yes,
which variable is degenerated? (12)
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Maximize Z = 5x, + 9x,+ llx, + Tx,
Subject to constraints:
x, + 5x, + l4x, = 25
Ix, =X, +Ix, 254

5x. + 3x, + 2x, + 3%, = 60

X, %, X, 2 0 and x: unrestricted

(m) fswa Aft = v = Fraffe e wwiv s s wifwm
(12)

Maximize £ = [0x + 12x,

Subject to the constraints:
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