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1. (a) For two industries, input-output relationship (in units) is•as follows :

Indust 1
1 20
11 30

Labour Da s 200

11

40

50

300

Final Demand Gross Ou ut

40 100

40 120

Using matrix notations, determine:

(i) Gross output required to satisfy the new final demand of 110 units and

220 units for industry I and Il respectively.

(ii) Total requirement of labour days.

(iii) Total value addition, if labour cost is 000 per labour day.

(iv) Determine if the system viable using Hawkins - Simon conditions of

viability? (12)

OR

(b) For a three-sector economy, the input-output coefficients, a.. are :

all = 0.5, 0.11

= , a =
23

33 0.6.

(i) Determine the gross output for the three ,sectors •when the, final

demand values for 'them are 21,000, 42,000 and 63,000 units

respectively.
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(ii) Determine the new level of otitput if the final demand increases by

1500, 3000 and 4500 units. (12)

(c) A' firm purehtßes two måChines at a cost Of '01,000 and

respectively. Both machines 'have'å useful life of 4' years and have zero

salvage values at the end of 4 years. Find the depreciation of each machine

for each year using matrix notation if :

(i) Both machines are depreciated by the straight-line method.

(ii) First machine is depreciated by straight-line method and second by the

sum of years digit method. (6)

OR

firm produces •three products X,: Y and Z processed•on three machines

Ml , Ma and:M3 before cGnpletion. Ml can procesS 25 units Of X or 50 units

of Y or 75 units of Z per hour. M2 can process 50 units of any .one product

per hour. M3 gan process 50 or 25 or 100 units per hour of products

X, Y and Z respectively. The processing hours available on machines MP

M2 and Ms are 12, 12, and 13 respectively. Using matrix :inverse or

Cramer's rule, calculate how many units of three products can be produced

per day? (6)

P.T.O.
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(i) Find the elas!icity of supply for the supply function: x = 2p2 + 5, when

(ii), The demand x as a function of income y is given by 30x = 10 + 2y

Calculate the value of income elasticity of demand when y = 250.

(9)

OR

(b) A firm has a demand curve x = 219 - 3p and averåge cost curve AC = 8 + —
75

where p is the price per kg and x is the output (in kg). Determine the output

at which the maximum profit can be earned. Calculate the corresponding

maximum profit. (9)

(c) A machine costs* 11,300. The total cost of operation from the time of

purchase up to a time t is given by the function: 80t2 + 0.3t. If the machinery

is sold as scrap after t years, the, resale value is given by the function

7800 — 60t2. Find the optimal time for replacement of the !nachine. (9)

OR

(d) The demand functions for two commodities are :

QI = 2000 + —-- 
400

50P2 and Q2 = 2000 +
500

100m.
Pl+4
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(i) Calculate all the four partial elasticitiés of demand when = 5 and

(ii) Comment on the nature of commodities. (9)

3. (a) A production function is given by Q = 25 LYS KW where L are the units of

labour and K units of capital.

(i) Find the behaviour of.the marginal product of each factor.

(ii) 'What is the nature of returns to scale?

(iii) What is the total reward of labour and capital if each factor is paid a

price equal to its marginal product? (9)

OR

(b) Find the elasticity •of substitution for the following function :

Q = 75(O.3V 4 + 0.7 L-04)-25 (9)

(c) The price elasticity of demand of a commodity is E = P/[(P — I)(P — 2))

•where P is the price per unit. Find the corresponding demand function if the

demand is 4 units when price is O. (9)

OR

(d) If the supply function for a particular commodity is: I OOP = (x+20)2 and the

market price is C 25, find the producers surplus by two methods:

P.T.O.
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(i) Integrate wjth•respect to x,

(ii) Integrate with respect to p.

4. Solve any three :

(9)

(a) A man made a deposit of e2500 in a savings account. The deposit was left

to accumulate at 4% compounded quarterly for the first 7 years and at 12%

compounded semiannually for the next 8 years. Find the compound amount

at the end of 15 years.

(b) The sums of 0000, e3000 and «()00 are due at the end of 2, 4 and 8

years respectively. It is proposed to replace the series of payments by a

single sum of 0000 payable at the end of n years. If the rate of interest is

10% per annum effective, find the value of n.

(c) A machine costing 0600 will depreciate to a scrap value of C 1951 in 10

years. Find the rate of depreciation.

(d) Find the present value of an annuity consisting of 41 monthly payments of

000 each, the first being made at the end of 2 years and money is worth

6% compounded,annually.
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(e) Machine A costs RIO,OOO and has a useful life of 8 years. Machine B costs

0000 and has a useful fife of 6 years. Suppose Machine A generates annual

labour savings of 0000 white machine B generates an annual labour savings

of 1800. Assuming the time value of money is 10% per annum, which

machine is preferable? (3x6)

5. A firm manufacturing office furniture provides the following information regarding

usage and availability of resources and profit per unit".

Usa Resources e r unit
Availability

Tables Chairs Book Case
Timber cu. ft. 8 4 3 640
Assembl De artment n Hours 4 6 2 540
Finishin De artment an Hours 1 100
Profit er Unit 20 12

Formulate the LPP and solve using the simplex method to determine its optimal

product mix. (18)

OR

(a) A company produces two types of pens, A and B. Pen A is superior in

quality while Pen B is of lower quality. Net profits on pen A and pen B are

C5() and 00 respectively. Raw material required for pen A is twice as that

P.T.O.
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of pen B. The supply of raw material is sufficient only for 1000 pens of B

per day. Pen A requires a special nib and only 400 such nibs are available.

For pen B, only 700 nibs are available in a day. Formulate the problem as

a Lineat Programming Problem. DO NOT SOLVE. (6)

(b) Given below is the simplex table for a maximization type of LPP:

4
Basic Variable

1

1

Answer the following questions :

(i) Complete the given table.

0

s,

-1

Solution

6

2

(ii) How many units of the two products Xt and X2 are

being produced according to this solution. and what is the total

profit?

(iii) Is the solution optimal? Give reason(s).

(iv) Is this solution degenerate? Give reason(s).

(v) Is this solution feasible? Give reason(s).
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(vi) A customer would like to ,buy one unit of the product x I 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?

(vii) If St is slack in machine A (in hours/week) and S2 is slack in machine

B (in hours per week), which of these machines is being used to the

full capacity when producing according to the solution?

(viii) What are the shadow prices of the two resources?

(ix) Which of the two resources are lying unused and which is fully

utilized?

1

1 20

11 30

200

11

40

50

300

40

40

(12)

100

120

P.T.O.
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(l) 270

12 32

0.2, ass 0.6.

(i) 21000, 42000 63000

(u) 3000 4500

02)

0.1,

(12)
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(q) Z31,ooo ö5P00 

(i) qaR

Mı: xz25 Yz50, Z:75

Mı: 50

M, : xz50, YZ25, 7—100

Mı, Mı, M, 12, 12, 13 FM:

4

(6)

(6)

P.T.O.
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(ii) y IR 

x = 219 - 3p

AC=8+E

(ZT) 

= 7800-60t2

Q1 = 2000 +

12

30x- 10+2y y=250

(9)

Z11300 t = 80t2+O.3t*F

(9)

400
50P2

Q2 = 2000 + -Z - 100P2.
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(i) p, = 

(ii)

3.

(ii) 

(iii)

(71) 

(ii) p

1 

Q = 25 L"' KB

(returns to scale)

Q = 75(0.3 + 

13

3ffftrT*

(9)

(9)

fig (9)

= 4 i,

(9)

(9)

PTO.
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(T) <2500 7 πή ιτ 
8 ζή

έι 15 ζή

(π) <2000, uooo, τητ: 2, 4, 8 <9000 (η

(η) 

(η) 41 

(Τ) A: 

B: 

(cu R)

ήττ

ΙΟ πή ή 1195) -

noo 2 ζή ηττ)

<10000, 8 ηή, 

uooo, 6 πή, 

8 4

4 6

1 1

30 20

<2000

ΙΙ800

(3x6=18)

3TTMa.u•aT

3 640

2 540

100

12
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(18 )

A B A C50, B 00

A B B 1000

il A - 400 B 700

(6)

3 4

Basic Variable S2
Solution

(ii)

(iii) 

(iv)

(vi) X,

1 6

1 -1 1 2

t?

F.T.O.
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(vii)

Gii) i?

(12 )

(12000)


