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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2 All questions are compu_lso_l_ry’and carry 'Bqualg,rks_r o -
3. The questions of each of the thrée sections —@,B and C - should be attempted
. together. &Q
'-‘_ 4.. "You are‘dllowed to use smple electronlc,‘\c‘_r@bulator Logarlthmlc tables and graph
'paper will be supplled on demard : o
5. Answers may be written elther in Ergg; or in Hmdn but the same ‘medium should '
. be used throughout the paper
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SECTION — A (TR &)

1. (a) A producer uses three types of vehicles, V| V, andV, to transport station
wagons, large cars and small cars. The following tablegives the capacity of
each type of vehicle:
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Vehicle
Vl VZ v]
Station wagons 2 6 9
Large cars 3 7 12
Small cars 6 6 8

By u$ing matrix algebia; determine the number.of vehiclés of-each:type-

()

needed to supply 58 station wagons, 75 large cars and 31 small cars.
o - OR. .
A salesman has the following record-of sales during three months for three

_-items. P, Q and R, which have the different rates of commission.

Month Sales (units) Total commission
P Q R drawn (Rs)
October 900 ~1,000 200 8,000
"November | 1,300 500 5400 | 9,000
“December | 600 | 1,000 > 300 T 8,500

' Using matrix algebra, determine the per-unit rate of commission on' each

item. - O (B

.'A holdmg company H has té/@ subsidiiries A and B. The subsndlarles also

own a small portion of t are capital of H. The proportionate ownership
of the group is gwen b

Owners of sharfz@ Proportion of share capital held in Company
H A B
H 0 0.55 0.75
A 0.04 0 0.15
B 0.06 0.15 0
Qutside shareholders 0.90 0.30 0.10

If the separately earned profits of H, A and B are Rs. 3,00,000, Rs. 1,50,000
and 1,00,000 respectively, find the total profit (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 the profits allocated to outside
shareholders equals the sum of the separately earned profits of all the
companies.
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OR
A two-industry input-output relationship is given below :
I i Final demand  Gross output
[ 16 20 4 40
11 8 40 32 80

Labour days . 80 . 120

Using matrix notations determine :

».- (i) gross output réquired-to satisfy-the new final-demands. of 1 8:units and

44 units for industries [ and II respectwely,
. (i) 'total labour days required, -
(iii) total value addition, if wage is Rs. 40 per labour day,
(iv) equilibrium prices using the same wage rate and
(v) whether Hawkins-Simon conditions are satisfied. (7)

What do you mean by unrestricted variab@n linear programming ? How
will you deal with this situation in ymp@method ?
OrR

'-"‘.The: {;111a'1i_[y~ is not a ‘mere n§emanbal',tr_‘i’¢k;; the "dila[;_var,iablés.

ha‘ye_managéri'al significance.” lain the statément with the help of an

| example. A N - . 3)
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\4 v, v,
RIA A 2 6 9
T FR 3 7 12
B PR 6 6 8
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_Solve the following | lincar programmmg pr@lem graphlcally
' Maximise z=3x +4y - CJO :
subject to : L
. 10x .+ 8y <80, &
x 2_”2y.e—'10'_ q},?
<6 -
vz §

(b)

Q’\ OR

In the context of linea @ogrammmg, what do you mean by (i) unbounded
solution, (ii) multip@timal solutions, (iii) no solution and (iv) redundant
d

constraint ? How w you detect them while solving a problem using graphic
method ? (5)

A firm produces three products, A, B and C using three resources, material,
machine hours and labour hours. The manager intends to determine the ideal
production strategy. A professional formulated the problem and solved it by
simplex method. He presented the following table :

C — 30 40 10 0 o0 0
Quantty X, X, X, S, S, S
45 72 1 32 12 0 0
15 3200 12 -12 1 0
35 s 0 -2 12 0 1

PTO.
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Complete the above table and answer the following questions :
(i) Do you agree this is the ideal production strategy ? If not, improve the
strategy. ,
(ii) Are all resources fully used ? If not, how much of each resource remains
unused ?
(m) Can there be an alternatwe product mix that gives the same total
“contribution 7
(iv) What are the shadow prices of resources ?
. S CORE: .
A firm. produces and sells two products A and B. The proﬁt per unit of A
s Rs 40 and per unit ofB Rs. 30: The products are processed on the same -
machine but sold in. t_wo different markets. It takes three times of machine
time to produce'a unit of A as compared to a unit of B, and, if all time is
devoted to producing A, the machine can produce a maximum of 10,000
units. The market tesearch indicates that,@ firm can sell a maximum of
8 000 units of A and 15,000 units of BQO N

(1) Formulate the above as a ling f%rogrammmg problem to max1mlse. -
' proﬁt and solve the same by&plex method KR

(11) Write the dual of the probl%as formulated above and read the optlmum
+ ‘values of the- vanabl.esi?f the dual from the optlmum table of the
solution of primal.

(iii) Verify that the &wective function values of primal and dual are

equal. S (10)
(%) Ffafaa T dm e =t Ta-Re e kv

Maximise z = 3x + 4y
subject to
10x + 8y < 80
x22y-10
y<6
x, y20.
Yl

T IR & wed ¥ T = a2, (i) s =1, (ii) P 3eeam &, (jii)
T A T (iv) sgeanht ufyey ? Y- ﬁaﬁﬁ%w%mwwwﬁ
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SECTION - B (m o)

When travelling at the speed of x km per hour, a car uses oil at the rate of

“!]]D[@+ x] litres per km. 1f the oil costs Rs. 40 per litre and the driver
b

s pald Rs. 150 per hour, find the speed that. would mininize the total cost
“ofa trip of 500 km. Also, find the total cost.”

OR

A pubhshmo house purchases 2,000'units of 4 partlcular itém’ every year at

a unit cost of Rs. 20. The ordering cost per order is Rs. 50 and the storage
cost is 25% of the value of average inventory. Using calculus, find the optimal -
order quantity and the mlmmumltotal cost. (5)

The demand functions of two products are x =2p,°°py" and x, =3p" p;**

(where x, and x, are the units demanded of the two products at prices p,
and p, rcspectwely) Find the four price ela@mes of demand and comment
on the nature of the commodities. '

OR L~

- A-piece of machmery costs Rs.12 B@ The total cost of operdtion from the

time of its purchase up to a time @ars is given by the function 2042 + 15¢.
If thie machine is $old as scrapQat years, the resale value is given by the
function 6,880 — 60, Fmdsm optimum' time for_ the replacement of the
machine. © Q,\ {5

For the production fumetion X =all +25LK +bK? (where X, L and K
represent the units of qutput, labour and capital respectively), show that the
sum of L times the Marginal product of labour and K times the marginal
product of capital equals total product.
OR

The demand function for a monopolist’s product is p = 400 — 2x and the
average cost function is AC = 0.2x + 4 + (400/x), where p is price in
rupees and x quantity. If the government imposes a tax of Rs. 22 per unit
of output, find the profit maximizing output and price. (%)

() x Reiier whmer 2 TR ¥ TR TX TF W 3_35[?99”] g

ot @ ¥ A o WO w21 gl T I FPE T 40 iT wie @ @ T 150 W
YioT weE W RaT S 2 A 500 Rrariiet F A @ /e AN w AR w
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The amount of principal P in n years at the rate of interest / per unit of
money per annum compounded m times per annum is given by

P[1+L] ,
m

Find the amount as a limiting case of the above when interest is reckoned
continuously.

OR
Show that the following production function has the constant elasticity of
substitution:

x=f(lLk)= ak®(1-a) (where x is total output obtained by using / and &
units of labour and capital respectively and @ and 9 are constants).  (5)

PTO.
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(b} A monopolist has the possibility of discriminating between domestic market

(c)

» G

- current oil resérves. are .550 billio
discovered 7' Use calculus. = . (\\,

and foretgn market for his product. His demand functions in the domestic

and foreign markets are x,=21-0.1p, and x, =50-0.4p, respectively
{(p, and p, are the prices and x, and x, are the units demanded). His total
cost is 2000 + 10(x, + x,). Find the prices and quantities that would maximize
monopolist’s profit. Verify that the monopolist would charge higher price in

the’ market that-has the lower. price elasticity.of demand.

OR

The elasticity oF detand of & comimodity with respect (o its price p is given

£ - Assuming x to-be the quantity demanded, find the demand.

function, if it is known that x ="8'-atp =2. ‘— - (5)

Assume that the current annual world use of oil is 21 billion barreis and the
annual cohsumptiqn is increasing at the rat 8% per annum compeounded -
continuously. (i) How many barrels ofbi@ ill the world use in coming §
years ? (i) How long would it take to usé-dll available oil, if it is known the

@argels and no new oil wells are

Find the coﬁ@fnér’ surplus andg’gvgduc:'r _s.urpiujé_‘ﬁ_ﬂd_é\r pure cohipetiﬁ{ih for

, where p is

| 8 *
: : =" 20 ncti p=
demand function p x+li’ and supply function T

price and x is quantity‘é (5)
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5. (a)
(b)

o
S_ECTE% C (wm @)

N
A sum of mone_y is deposited in a bank which compounds interest semi-
annually. The amoungat the end of 4 years is Rs. 6,333.85 and the end of
8 years Rs. 8,023.@&@ the money deposited and the annual effective
interest rate. '
_ ~ OR
Find for each of the following the amount to which Rs. 2,000 will accumulate :

(i) At the interest rate of 12% per annum compounded quarterly for 10
years.

(ii) At the force of interest 3% per annum for 3 years and 6 months.
(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. &)

The sums of Rs. 20,000, Rs. 30,000 and Rs. 40,000 are due at the end of
2, 4 and 8 years respectively. It is proposed to replace this series of payments
by a single sum of Rs. 90,000 payable at the end of »n years. If the rate of
interest is 10% per annum effective, find the value of n.

PTO.
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OR
A computer costing Rs. 5,00,000 will have a scrap value of Rs. 50,000 in
5 years. What will be the book value of the computer at the end of third
year, if reducing balance method of depreciation is used ? (5)

Mr. Shyam plans to send his son to Australia for higher studiesten
years hence. He anticipates the cost at that time will be Rs. 10,00,000.

- How much should he save in the beginning of each year to accumulate this
amount at the end of 10 years, if thé rate of intérest is T2% ‘per ‘annum -

effective ?
-OR.--

-l A serial bond i 1ssue e of Rs. 50 ,000 with interest at 6% per annum payable

-yearly is to be redeemed by payments of Rs. 12,500-in 10 years, Rs. 12,500

- in 12 years and Rs. 25,000 in 15 years. Compute the purchase price. of the

(@)

()

bond to give a yield of 5% per annum compounded half yearly. (5)
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