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Note :—  Answers may be written either in English or in Hindi;

but the same medium should be used throughout the
paper.
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Attempt 4!l questions. Logarithmic tables and grapi1
papers will be supplied on demand.

Use of simple calculator is allowed.
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L (@) A factory follows an economic order quantity system
for maintaining stocks of one of its component require-
ments. The annual demand is for 24,000 units, the cost
of placing an order is ¥ 300, and the component cost
is T 60 per unit. The factory has imputed 24 percent
as the inventory carrying rate. Determine the EOQ and
the optimal interval for placing orders, assuming a year

is equivalent to 360 days. : 6
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Or

A company makes a profit of ¥ 5 on each unit of its
product it sells. If it spends an amount of T A per week -
on advertising, then the number of units per week it sells

is given by :
x = 2000 (1 — KAy,
where K = 0.001.

Find the value of A that will maximize the net profit. 6

_The price elasticity of demand of a commodity is :

_ 3p
P - (P+2)

Find the corresponding demand function if quantity

demanded is 8 units when the price is ¥ 2.° 6
Or

The manufacturing cost of an item consists of Z 1,000
as.r overheads, material cost ¥ 2 per unit and the
labour cost x2/90 for x units produced. Find how
many units be produced to have the average cost as

minimum. 6

PT.O.
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Find the marginal rate of technical substitution and the
elasticity of substitution for the following production

function :

x=f(LK)=[oK™® + (1 - a) 1'9]_"9

(where x is the total output obtained by using f and K

units of labour and capital respectively.) 6
Or

For the linear homogeneous production function :

where z is output and x|, x, are inputs, show that the
avérage and marginal products of inputs depend only on
the ratio of the factors and verify Euler's theorem for this

production function. 6

After producing 35 units of a product, the production
manager determines that the production facility is

following the learning curve of the form flx} = 300 — 19072,
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where f{x) is the rate of labour hours required to produce
xth unit. How many labour hours would be required to

produce additional 25 units ?. 6

-

- O

Find the consumer’s and producer’s surplus under pure

competition for demand function P= -2 and

x+1

supply function P = %(x +3), where P is price and x is

quantity. 6
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Write the dual programme for the following linear
programming problem :
Maximize: Z = 3x; + 5x, + Tx3
Subjgct to the constraints :

x1+x2+3x35 10

4x; —x, + 2x3 2 15

x|, X; 2 0; x5 unrestricted variable. 4

Or

Solve graphically :
Minimize : Z = 200x, + 400x,
Subject to the constraints :

x; +xy 2 200

1 3
ZX’ + sz 2 100

1 |
—x + —xy <
R Sx2_35

X, %20 4
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(6) A manufacturing company makes three products, each
of which ‘requires three operations as part of the manu-
facturing process. The company can sell all of the
products it can manufacture but its production capability
is limited by the capacity of its operations centres.
Additional data concerning the company are as foilows :

Product Manufacturing Requirement "Cost | Selling
hours/unit Price
Centre 1 Centre2  Centre 3 | (%) (%)

A‘ 1 3 2 11 15

B 3 4 I 12 20

C 2 2 2 10 16

Hours avail. 160 120 30

What should the product-mix be ? Write the dual of
the given problem. Give its economic interpretation and
use it for checking the optimal solutien of the given

problem, 10

BT.O.
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Or
Given below is the simplex tableau for a maximisation type

-of linear programming problem :

. —| Basic 3 4 0 0

b;
1 | variable Xy X, 5 5y
4| x 1 ! 0 6
o | s 10 - ! 2

Answer the following questions with reaS(;ns :

(@) Does the tableau represent an optimal solution ?
(b  Are there more than onc optimal solutions ?
{(¢) 1s this solution degenerate ?

(@) Is this St.)lution feasible ?

()  If s is slack in machine A (in hours/week) and s,
in machine B (in hours/week), which of these
machines is used to the full capacity when

producing according to this solution ?
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. A customer would like to have one unit of product

x) and is willing to pay in excess of the normal -
price in order to get it. How much should the price

be increased to ensure no reduction in profit ?

How many units of the two products, x| and x,

are being produced according to this solution and

what is the total profit ?

‘Machine A (associated with slack 5y, in hours/
week) has to be shut down for repairs for two
hours next week. How much will the reduction in

profits be ?

What is the maximum you would be prepared to
pay for another hour ‘(per week) of capacity each

on machine A and machine B ?

What are the shadow prices of the machine-

hours ? 10

PTO.
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A firm has two machines M, and M, costing I 45,000

and ¥ 30,000. Each has 5 years life with scrap value nil.

"Find depreciation of each machine for each year using

matrix notations if :

()  both are depreciated by sum-of-the-years’ digit
method,

(i) first is depreciated by sum-of-the-years® digits
method and second by straight line method. 5

For a two sector economy, the input-outpl.n coefficient

matrix is :

05 03
A=

02 04
If the final demands of the two sectors are 10 and 30,
find the gross output.

Land and labour are used as two primary inputs. Their
coefficients for the two sectors are given as :

Labour [ 04 0.3

‘Land 05 04

If the wage rate and rent are ¥ 40 and ¥ 100
respectively, find the equilibrium prices for the two

sectors. 6
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Or

Mr. A went to a market to purchase 3 kg of sugar,

10 kg of wheat and 1 kg of salt. In a shop near to

Mr. A residence, these comn;odities are priced at T 20,
¥ 10 and T 8 per kg whereas in the local market these
commodities are priced at T 15, T § and ¥ 6 per kg
respectively. If cost of travelling to local market is % 25,
find the net savings of Mr. A using matrix multiplication

method. ] 5

A three sector economy has the following input-output
coefficient matrix (in quantity) :
0 05 0

A=102 0 05
04 0 0

The labour days required per unit of output of the
three sectors are 0.4, 0.7 and 1.2 respectively and their

consumer output targets are 1000, 5000 and 4000 units

PTO.
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respectively. The wage rate is ¥ 10 per labour day. By

using matrix algebra you are required to find :
()  the gross output of each sector
() total labour days required
(i) equilibrium prices and
() total value added. 6
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4, XYZ Co. has provided the following data seeking your advice

on optimal investment strategy

Investment Net return data (in paise) of Amount
made at the Selected Investments Available
beginning of theyear | P Q R S (lacs)
1 95 0 0 &0 70
2 75 65 &0 50 40
3 0 45 50 40 20
4 60 40 40 30 30
Maximum Investment 230
(lacs) 40 50 60 60 210

The following additional informations are also provided :

— P, Q, R and S represent the selected investments.

—  The company has decided 1o have four-year investment

plan.

——  The policy of the company is that amount invested in

any year will remain so until the end of the fourth year,

PT.O.
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—  The values (paise) in the table represent net return on
investment of one Rupee tili the end of the planning

~ horizon. (For example. a Rupee invested in Investment P

at the beginning of year 1 will grow to ¥ 1.95 by the end

of the fourth year, yielding a return of 95 paise.)
Using the above, determine the optimal investment strategy. 1
or
A company has four salesmen who are to be assigned to four
different sales territories. The monthly increases, estimated for

each salesman in different territoties (in lakh rupees), are shown

in the following table :

Salesmen - Sales Territories
I | n U} v A%
A -3 8 0 0
B 91 7l & 75 8
C 78 ] 85 80 80
D 65 75 8 8 %0

Suggest optimal assignment for the salesmen. Which sales
territory will remain unassigned ? What will be the maximum

sales increase every month ?7 1
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Machine A costs T 10,000 and has useful life of 8 years,
Machine B costs ¥ 8,000 and has useful life of 6 years.
Suppose Machine A generates an annual savings of
¥ 2,000 while Machine B generates an annual sa\{ings of
T 1,800. Assuming the time value of money is 10% per

annhum, which machine is preferable ? 5
Or

A company may obtain a machine either by leasing it for
3 years (useful life) at annual rent of ¥ 2,000 or by
purchasing the machine for T 8,100. If the company can
borrow money at 10% per annum, which alternative is

perferable ? | ’ 5

At six-month intet:vals, A deposited ¥ 100 in a savings
account which credit interest at 10% per .annum
compounded semiannually. The first deposit was made
when A’s son was six months old and the last deposit
was made when his son was 8 years old. The money
remained in the account and was presented to the son

on his 10th birthday. How much did he receive 7 §

PTO.
J
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Or

Find, for each of the following, the amount to which

T 100 will accumulate :

() at the rate of interest 12% per annum compounded
: p

quarterly for 10 years.
(i) at the force of interest 3% per annum for 3.5 years.

(iii)  at the effective rate of interest 3% per annum for
10 years, 4% per annum for 4 years and 5% per

annum for 2 years,

{v) at the rate of interest corresponding to 3% per

annum effective rate of discount for 8 years.

(v)  What constant force of interest would produce
the same amount after 16 years as the rates in

(iff) above 7 5

A person desires to create an endowment fund to provide
for a prize of ¥ 5,000 per year. If the fund can be invested
at 12% per annum compounded continuously, find the

amount of the endowment. 5
Or

A bond has face amount of ¥ 1,000 and matures in
I5 years. The nominal interest is 7%. What is the price

of the bond that will vield an effective interest of 8%. 5
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