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1. (a) A firm has revenue function given by R = 8x (where R

is gross revenue and x is quantity sold) and the cost

function is given by

2
C= 1,50,000+60(—X—j
900

Find the total profit function and the number of units to

be sold to get the maximum profit. Also calculate the

profit.

OR

If x be the number of workers employed, the average

cost of production is given by :

AC=24x+———3——

2(x-4)
Determine the value of x that will make average
cost minimum. Will you advice to employ 4 or 5

(6)

workers ?
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(b) For the demand functions of two commodities given
below, find the four partial elasticities of demand with
respect to price and indicate whether the commodities

are competitive or complementary :

02, 05

X\:6p1 P

7

Xz — 5 p‘()fﬁpz»().

where x, and x, are the quantities demanded of the two

commodities at prices p, and p, respectively.
OR

Show that the production function :
x = £(Lk) = 2Tk

where x, /, k are units of output, labour and capital
respectively, gives constant returns to scale and diminishing

returns to inputs. (6)

(c) The marginal cost function when output is x units is

given by

MC = x}-2x +5
Find the total cost function and average cost function if
the fixed cost is 730. Also, show that the slope of the
MC - AC

X

average cost function 18

P.T.O.
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OR

The demand and supply functions, respectively. under

perfect competition are

P, = 16 — x°

P =2x2+ 4

Find the market price, consumer’s surplus and producer’s

surplus. (6)

(d) The demand curve for a commodity is given by

X =20 - 2p - p?
where p and x are the price and the quantity in demand
respectively. Find the elasticity of demand for p =2.5.

For what demand the elasticity will be unity ?
OR

A department store sells 2500 refrigerators per vear,
with sales occurring at a relatively constant rate. The
annual holding cost per refrigerator is 10. To reorder,
there is a basic 20 service fee per order. How many
times per year and in what size should the store reorder

to minimize the total annual inventory cost ? 6)
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2. (a) Explain (1) unbounded solution, and (ii) infeasibility in
the context of linear programming problems. Show these
with the help of rough sketches.

OR

Obtain dual of the following linear programming problem :
Maximize Z = 16x, + 22x, — 18x;

Subject to
3x, + 6%, t 2X; < 36

4x, + 3x, + 5x, = 25

xl,x2,x320 (5)

(b) A company manufactures and sells three models of large
sized pressure cookers for canteen use. While market
demands pose no constraints, supply of aluminium is
limited to 750 kg per week and availability of machine

" time is limited to 600 hours per week which restrict the
product-mix. The resource usage of the three models
and their profitability are given below :

Model
M, M, M,
Aluminium/unit 6 3 5
Machine-time/unit 3 4 5

Contribution Rs/unit 60 20 80
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C.»

Basis

(i) Formulate the problem as an LPP and solve for

optimal solution.

(ii) Does the problem have multiple optimal solutions ?

If yes, identify another optimal solution.

(iii) Using the information in optimal solution tableau,

determine shadow prices of the resources.

(iv) Which of the models is not being produced and

Given

why ?

OR

below is the simplex table for a maximization

type of linear programming problem in which x, X, and
X, represent the number of units to produce of the three
products A, B and C respectively while S, S, and S,
stand for the respective slack in three resources used :

10

5/6

1/6

0 0 0

S, S, S, Quantity
53 166 0 200/3
23 16 0 1003
2 0 1 100

P.T.O.
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Answer with reasons the following questions in relation

to the solution in this table :

(i)
(if)
(iii)
(iv)

(v)

(vi)

(vii)

(viit)

(ix)

Is the above solution feasible ?
Is the above solution optimal ?
Is the above solutfon unbounded ?
Is the above solution degenerate ?

Does the problem have multiple optimal
solutions ? If yes, give an alternate optimal

solution.
What are shadow prices of the three resources ?

Which of the products is not being produced and
why ?

What is the objective function of this problem ?

What are the optimal values of the dual

variables ? (9)

(%) e FfC: (i) e B IR (i) W sl wwns
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AT |



598

11

ST
ﬁmﬁﬁaﬁ%ﬁaﬁmﬁﬂmméﬂmﬁm:

Maximize Z = 16x, + 22x, = 18x,
Subject to
3x, + 6x, + 2%y < 36

4x, + 3x, + 5x, = 25
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P.T.O.
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3. (a) There are two families A and B. There are 5 men, 3
women and 3 children in Family A and 2 men, 2 women

and 3 children in Family B. The recommended daily

P.T.O.
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allowance for calories is Men — 3400, Women — 2900,

Children — 2000 and for proteins is Men — 65 gms,
Women — 50 gms and children — 35 gms. Represent the
information by matrices. Calculate the total requirements

of calories and proteins for each of the two families.

OR

A manufacturer produces two types of products X and
Y. Each product is first processed in Machine M, and
then Sent to another machine M, for finishing. Each
unit of X requires 20 minutes time in M, and 10 minutes
time in M, whereas each unit of Y requires 10 minutes
time in M, and 20 minutes time in M,. The total time
available on each machine is 600 minutes. Calculate the
number of units of two products X and Y by using

matrix algebra. (5)

(b) A firm has three service departments S|, S, and S, and

two production departments P, and P,. The direct cost
of each department and the percentage of the total cost
of each service department allocated to various

departments are as given below :
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Percentage Allocation of Total
Cost of the Department
Department Direct Cost S, S, S,
S, Rs. 25,000 0 30 10
S, Rs. 124,000 20 0 10
S, Rs. 77,000 10 10 0
P, Rs. 120,000 40 30 30
P, Rs. 290,000 30 30 50
Total 100 100 100
Find the total cost (direct plus allocated) of each
department by using matrix algebra.
OR
A two-industry input-output relationship is given below :
Industry I 11 | Final Demand Gross Output
I 120 50 130 300
11 90 100 310 500
Labour Days 450 1,000

Using matrix notation, determine

P.T.O.
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(i) Technology matrix and test whether the system
Is viable.

(ii) Gross output required to satisfy the new final
demand of 90 units and 135 units for industry I

and II respectivély.
(i) Total labour days required.

(iv) Total value added if wage 1s Rs. 80 per labour-
day. (6)

(%) AaﬁrBawﬁm%‘mﬁaﬁAi’fsm,ssﬁ@mﬁm
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fam weae AT S, S, S,
S, 25,000% 0 30 10
S, 124,000, 20 0 10
S, 77,000% 10 10 0

. 120,000 % 40 30 30
P, 290,000 % 30 30 50
e 100 100 100

P.T.O.
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4. Solve the following transportation problem and determine

the minimum total cost of transportation.

Market
Plant M, M, M, M, Supply
P, 20 10 14 16 600
P, 12 8 16 10 500
P, 18 24 20 14 900
Demand 440 320 760 480 2,000
OR

A production manager wants to assign one of five new

methods to each of four operators. The following table gives

the weekly output in units from different operator-method

combinations. Find the maximum output per week. Which

method remains unassigned ?

Operator
A

B

M

26

30

27

M3
42
47
42

30

Weekly Output

M,

37

40

32

M
30
30
34

28
(11)
P.T.O.
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25
26
30
27

ara@® Ieqa
M, M, M,
27 42 37
29 47 40
34 42 42
27 30 32

30
30
34
28
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5. (a) A computer whose cost is ¥4,40,000 will depreciate to
a scrap value of 324,000 in 5 years.

(i) If the reducing balance method of depreciation

is used, find the rate of depreciation.

(i) What is the book value of the computer at the
end of third year?

OR

Explain the relationship between nominal, effective rate
of interest and force of interest. Also, calculate the
nominal rate of interest convertible half-yearly when

the effective rate of interest is 6% per annum. (5)

(b) Find the present value of a sequence of payments of
%3,000 made at the end of every three months and
continuing forever, if money is worth 8% per annum
converted quarterly. If the payment of ¥3,000 is made
at the end of each year and continuing forever, find the
present value if money is worth 8% per annum converted

quarterly.
OR

A man borrowed %5,000 at compound interest of 7%

per annum and has to repay the money in 20 equal

P.T.O.
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yearly installments. What should be the installment if

repayment has to start three years hence. (5)

(¢c) Ram borrowed %25,000 from a money lender but he
could not repay any amount in a period of 5 years.
Accordingly, the moneylender now demands ¥35,880
from him. At what rate percent per annum compound

interest did the latter lend his money ?
OR

A has taken a loan of ¥20.000 at a rate of interest of
4% per annum payable half-yearly. He repaid ¥4,000
after two years, 36,000 after a further period of two
years and cleared all outstanding dues at the end of
seven years from the commencement of the transaction.

What is the final payment made by him ? (5)

(%) vk FFgex, foma oW 4,40,000 ® 2, &1 T FCAI U
9§ ¥ = T B T A 24000 T T WA €
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