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nstructions for Candidates

%;,ﬂl. Write your Roll No. on the top immediately on receipt

of this question paper.
2. Attempt all questions.
3. All parts of a question to be attempted together.
4. All questions carry equal marks.
5. Use of simple calculator is allowed.

6. Answers may be written either in English or Hindi;

but the same medium should be used throughout the

paper.
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(a) The daily cost of operating a hospital C, is a linear
function of the number of in-patients I, and out-

patients P, plus a fixed cost a, i.e.,
C=a+bP+dl

Given the following data from 3 days, find the
values of a, b and d by setting up a linear system

of equations and using the matrix inverse :
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A Rar wrr W AwliTT wwen & AR WHR

& forg foeiem ds 2
Days | Cost (in No. of In- No. of out-
Rs) patients, I patient, P
1 6950 40 10
Cj |gey@| 30| 2|12 | 0} 0 | 0 | \FET 2 6725 35 9
Tlm x| %) &%) S 3 7100 w0 12
30 X1 1 0 |-1/4] 1/4 0 -1 60
0 Sa 0 0 (921 12 1 -8 60 - n %
20 X2 0 1 54 |-1/4; O 2 40 . } R ' OR
. , . A manufacture is engaged. in the production of
three products P, Q and R, which are sold in three
Feaffea vt & I SR, w8w { SR different markets X, Y and Z. The annual sales of
TS these products in these markets are tabulated

below :

() T TR N TS AREHT ToewH G I 27

(ii) =T UE WA T 87

P.T.O.




4317 4
Markets Products
P Q R
X 12000 5000 10000
Y 8000 17000 6000
Z 5000 22000 9000

-

Using matrix algebra, you are required to find*
w
out :

-

(i) The total revenue from each market, if
these products are sold at ¥45, ¥25 and

T35 respectively.

(ii) The gross profit from each market, if the
cost of producing these products is ¥36,

%19 and 27 respectively. 6)
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WIS T (He)
I I 11
ISA 2 2 4
IS B 5 5 2
S C 10 3 2
Jue ftpaH gAY | 900 | 400 | 600

(@) v T Al W AHR B WEgs s 8l e Ry
T Ahe 3 IR A A v ¥ W g SwmeT ue
| T

F AT THR & TEGS WA 340, 330 IR 320 WA
g A% YeH A 81 SRR 9 S LPP & ¥
¥ tdar AR Ak T AR B ma e B sl
A B U wrdge &y I A el g W
Jarew forar e =l ? (12)
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(%) v =l fftaa sma wieal 3 22,00,000 7 o
ufr = FRm wen wew 31 IEE WeAR W A §
FRT T @ geE I ;) A A 10% R 3R
9% B 15% WRee I 31§19 R o9 @ 9m,
9% | B ¥ JiftrRw 100,000 3R dF A ¥ w9
¥ HA 40,000 H AW T H BEeH FE | T
wﬁm%%aﬁAﬁﬁ%ﬁaﬁﬁmsﬁﬁﬁ
B ¥ fam = wf ofr ¥ = ¥ w9 [ A
W W T woE TN wfer AR Famw e w
a7 aRvher = iR N e 87 3@ RuR W
e Haw DT v @ W Y dar Ak RN e

T W (6)
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(b) In a hypothetical economy, there are three
industries A, B and C and final demand is denoted

by F. The input-output table is given as follows :

Industry A B C F Total
A 0 5 3 1 9
B 3 0 4 3 10
C 4 2 0 5 11
Primary 2 3 4 0
! = Input

(Labour)

’ Total 9 10 | 11 - 30

(i) Write the balancing equations for three

industries.

(ii) Test the Hawkins-Simon conditions for the

viability of the system.

(iii) What are the gross outputs of industries
A, B and C, when final demand are 15, 45
and 75?

P.T.O.



4317 6

(iv) How much worth of labour will be required

to meet the new demand? (12)

OR

Suppose the inter-industry flow of the products of

two industries are given as under :

Production Sector | Consumption Sector | Domestic Total
Demand Output | *
X Y
X 30 40 50 120
Y 20 10 30 60
Labour (Hours) 40 20

(i) Determine the technology matrix and test
Simon-Hawkins conditions for the viability

of the system.
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N AN ¥ TEH HREHE W i w9 W RER
R @1 8, forea <o Wil =t sgfdfenat gri Fwges
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wlew & forg =@ W B = W €, a8 AR g9
o Wiy =t o ¥ 360 RAY & g Iwawr X W wgm
qg AW e 5 @ W W wden aved 2 W
EE

35,000, ¥8,000 3K 12,000 = R wAE: 2, 5 K
9af & A9 N W A IR =W W W 0% WA af
™l 2, W aE 9 W AR e Ag Y 9 g
R = Fuer & @ Rw 225,044 @1 SR R

EURET ] (3x6)
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IR el PRt 20 99 e T5000 = At AT ¥
w9 IRl B Al W W ae 3% uiy af B, @
FARI 1 e Wed A SR

(@) v a9 W we 3w A W 290,000 N wRE A
wifig o T K, ww o N Wiy & 99 330,618
w9 Yge O 9N & SR, YRR @ & 30%,
25% 3 20% R WS wE G Jwent Fefie ww
o -
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BN,

(W) v =l 6 af 9t ST sl % @ %10,00,000
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(ii) If the domestic demand changes to 80 and
40 units respectively, what should be the
gross output of each sector in order to meet

the demands?

(iii) If the total labour available is 100 hours, is

the solution feasible?
(iv) Find the value added in each sector.

(v) Find the equilibrium prices, if wage rate is

180. (12)

" . (a) A manufacturing firm purchases 4,000 units of a

particular item per year at a unit cost of ¥30. The
ordering cost per order is 75 and the inventory
carrying cost is 25% of the value of the average
inventory. Find the optimum order quantity and

the minimum total cost.

If the supplier offers a 5% discount for purchase

in lots of 1,000, should the offer be accepted?

P.T.O.
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8.
OR

An efficiency study at a certain factory indicates
that workers who arrive on the job at 9:00 a.m.
assemble f(x) = —x3 + 6x? + 15x computers in

x hours. The study indicates further that after

. one-hour lunch break, the workers assemble

g(x) = —%x3 + %2 + 23x computers in X hours.

Determine the time between 9:00 a.m. and 6:00
am. at which one-hour break should be scheduled
so that the workers assemble the maximum number

of computers. €))]

(b) A major airline purchases a particular type of small

plane at a cost of ¥5,20,00,000. The company
estimates that "the average cost of capital and
average operating cost is a function of x, number
of hours of flight time. The salvage value of

plane (ini rupees) is expressed by the function

4317
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ABC Co. Ltd., & ¥&_ 20 J9:1 81 &9 Sd 2100
@ dew o IR o, TN FF T W WA 120
A Q) T G 2400 N, A A R e vl waw
200 REAC IUFE A1 O PR T100 T 4g WS,
W A 50 & MW ITAEFA IR IJeew B A
W A ST

I N GE TR C(x) = 1000 — 20x + x2 U
W 3, TE x Iele Tl @ we F1 gene )
e @R 22,000 B WFE wE W kI AR
Feifer wftr afe < 23400 T w2, W N wEA
AR Rt = e T AR < et @ Im T
Rt & W W W o W B (9)

4. &8 W &1 IR AW
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X=X, +X, 3 ¥ A I B B oW aWE e w0
C, = 100 + 20x, + 2x,2 @K C, = 48 + 36x, +
2x,? Wf x, AR x, T WA A IR B & FFeYT
Bl AW ARG :

iftEFEW WA WM W ST & e welw w4 an
Freett aeg3 =1 Sewe T wiFT Wity ? g o W
o fF o ot fhe S e wiRe?

U

w itsg foF v wd w7 ITUTe WA

1
x=[aL4+bK4]2 2w 0<a<1,0<b<l,L

A K e 9 3R GO €)1 S o WA Seare I
TN T ST T T G g o R
U FRT SR IR & W R sl Ak @
W wiower @ wEky w87 (9)

(@) & diehe dergaex @ SFE stEd T400 W, W@
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S(x) = 4,20,00,000 — 10,000x. The operating cost
per hour is given by the function OC(x) = 800 +
0.4x. Determine how mar{y hours a plane should
be flown before replacement if the objective is to
minimize the sum of average capital and average

operating cost per hour. 9

OR

For the demand curve :

2Q + 4P — 6 = 0 where P refers to price and Q
denotes quantity demanded. Determine the point

elasticity of demand when MR is zero.

3. (a) Two firms A and B form a cartel for joint profit

maximisation. The market demand is x=50-0.5p,
where x = x, + x,. The cost functions for firms
A and B are: C, = 100 + 20x, + 2x,% and
C, = 48 + 36x, + 2x,” respectively, where x, and
X, is the output of the'firms A and B respectively.
Find :

P.T.O.
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How many items should be produced by each firm
to have maximum joint profit? Also obtain the price

the firms should charge?
OR

Suppose a firm has a production function

1
x=|:aL4+bK4]2, where 0 <a<1,0<b<1L

and K are labour and capital respectively. Find

the marginal product of labour and marginal |,

production of capital. Compute the degree of
homogeneity and verify Euler’s Theorem. What is

the nature of returns to scale? 9

(b) When the price of pocket calculators averaged

3400, ABC Co. Ltd., sells 20 every month. When
the price dropped to an average of ¥100, 120 were

sold every month by the same company. When

the price was Y400, 200 calculators were available

4317
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AT B, 99 90T & Hal @i qen RBusT w0 sEfdine
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i 9% @ o
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WerT FRaT B, O =T W @R e s et
Frerar

T TilsE wREW ¥ T T e SR e @
for Wt s @9 9:00 T W W UgER T, ¥ x W
¥ f(x) = —x3 + 652 + 15x P TR W B
FeAE I ewiar 2 fF o W @ W9 A% @ 9.,
i x w2 X g(x)=—%x3+x2+23xmﬁqﬁ
wQ B

YIE 9:00 WO A G 6:00 T & G 98 T A
HRm e o v WS o aw ReilRa fhar s
iRy wiih R aferaw der ¥ wYel WR W
&l (9)

U WA GRS €5,20,00,000 N WNIE ¥ v R
YER @ B¢ e @led ?1 sl W e R

4.
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per week for sale. When the price reached %100,
only 50 remained. Determine consumer’s and

producer’s surplus.

. OR

The marginal cost of production is found to be
C(x) = 1000 — 20x + x2, where x is the number of
units produced. The fixed cost of production is
%2,000. Find the cost function. If the manufacturer
fixes the price per unit at ¥3400, find the profit
function and the sales volume that would give
maximum profit. Also obtain tl;e profit at this sales

volume. )

Attempt Any Three:

(a) An orchard will yield its first full crop at the end

of 5 years and is expected to maintain an annual
income of T5000 for 20 years in all. Find the cash
price of the orchard if the money is worth 3% per

annum.

P.T.O.
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(b) A machinery that was installed at a cost of ¥90,000
on a diminishing balance method, stood at ¥30,618
after the end of five years. During the first three
years, the rate of depreciation was charged at

30%, 25% and 20%. You are required to-

(i) find out average rate of depreciation at
which the machinery has been depreciated

during this period of five years.

(ii) the rate of depreciation that has been

applied in the past two years.

(c) A person is.contemplating to install a photocopying
machine at a cost of ¥10,00,000 with a productive
life span of 6 years during which the machine is
to be maintained by the supplier free of cost. He
knows that on an average, he can photocopy 3000
pages per day and c‘harge 50 paise for each page
from the customers. The toner cartridge needs
replacement after 5000 pages at a cost of I500.

A loan can be obtained to buy this machine at 9%

4317 21
(iijuﬁﬁqﬁi‘anﬁaﬁ#m: 80 § 40 THIS
ERE IS A DI (TG R T e R E
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(i) af® | IueE W 100 €W T, W T WA
i 27
(iv) 7OF 8 ¥ Yoraitia I A RNl

(v) af? W9gd W 280 ¥, A AT @ W
i (12)

2. (F) v fFeior v 230 MR T R o W AR 9 T
Tliw =g = 4,000 ToTEN WA 21 AR ST SR
WA 375 8 3R TAG o O 9 N shed T
W U BT 26% Tl TEAH AR WS I VA R[N

R T SR

e Iafierat 1,000 F wic ¥ @ & Rw 5% e
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wafs AR W 15, 45 @@ 75 B?

(iv) 7€ A W W W D R e swEw

EIHET BRI 7 (12)
JreFar

T TR T @ IR & SEl @l AR -SANT FaE
Fegar far v B

_— A | emeeye
X 30 | 40 50 120
Y 20 | 10 30 60
ymed) | 40 | 20
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p.a. effective, find out whether the purchase of
this machine is worthwhile or not, assuming that
the machine will be put to use in a year for 360

days.

(d) The sums of 5,000, ¥8,000 and 12,000 are due
at the end of 2, 5 and 9 years respectively. If the
rate of interest is 9% per annum effective, find
the year at the end of which a payment of 325,044

may be made to settle all the dues. (3%6)

5. (a) A person wants to invest up. to an amount of
¥2,00,000 in fixed income securities. His broker
recommends investing in two Bonds; Bond A
yielding 10% and Bond B yielding 15%. After some
consideration, he decides to invest at most of
100,000 in Bond B and at least ¥40,000 in Bond
A. He also wants the amount invested in Bond A
to be at least twice the amount invested in Bond

B. What should the broker recommend if the

P.T.O.
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investor wants to maximize his return on

investment? Formulate this situation as a linear

programming problem. Do not solve. (6)
Plywood Operations (Hours)
1 n m
Grade A 2 2 4
Grade B 5 5 2
Grade C 10 3 2
Max. Time Available 900 400 | 600

(b) A timber merchant manufactures three types
of plywood. The data below give the production
hours per unit in each of the 3 production
operations these three types of plywood provide
the profit per unit of ¥40, T30 and %20
respectively. Formulate the above problem as an
LPP and find out how many units of each grade
of plywood should be produced to maximise the

total profit? (12)

4317 19

(i) gR = IRl & INET W TN FA;: 336,
79 IR 727 B, A WAH AR ¥ TEHS W
BRI (6)

(@) v& weaHe seferEen d, S 3AT A, B 3k C &
IR sifvw st F R fefia < ol 81 gege - siseye

et FEEr & w2

I A | B C F | pd
A 0 5 3 1 9
B 3 0 4 3 10
C 4 2 0 5 11
it | 2 3 4 0

F1YC

CL))

G| 9 | 10 {11 | - 30

() T A F R dgerr wiewwr R

(i) womett & =R & R st - aae Rufoal
HT G HRW

(i) IAW A, B 3R C & ¥&Hd ASCYE &4 °,
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Frar

v fafRafar @9 Sl P, Q 3R R & Swdew & ol
B B, W T AT ST o X, Y SR Z A ™
T T AR ¥ T IR @ affew B S
TREE 2

X 12000 5000 10000

Y 8000 17000 6000

Z 5000 22000 9000

A oM T ITNT FD, ATH TE A HEA
LE

(i) W% WK ¥ e Uord W B 7, AR T
IR HY WA T45, T25 I T35 G N ST
2l
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OR

Given below is the simplex tableau for a

maximization type of linear programming problem :

Cj Basic 30| 20 | 12 0 0 0 Quantity
Variable [ xy | X2 | Xs S S: S;

30 X 1o |am|wa]| ol a 60

o | s [o|lolon|i] 1] 8 60

20

X2 0 1 5/4 | -1/4 0 2 40

Answer the following questions, giving reasons in

brief.

(i) Does the table above give optimal solution?

(ii) Is this solution feasible?

(iii) Is the solution degenerate?

(iv) Does the problem have alternative

solutions? If so, show one such solution.

P.T.O.
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If S, is the slack in Machine A (in hours/

week), S, is the slack in machine B

2
(in hours/week) and S, is the slack in
machine C (in hours/week) which of
these machine(s) is being used to the full

capacity when producing according to this

solution?

What are the shadow prices of the

machines?

If a customer is prepared to pay a higher
price for product x; how much should the
price be increased so that the company’s

profit remains uncharged?

How many units of the three products x,,
X, and x, are being produced according to

this solution and what is the total profit?

4317
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(ix) If the company produces 4 units of x;, how

many units of x; and x, shall have to be

reduced/increased, if any? (18)

1 (F) I C & w9 3w, sk - IR
1 3R wrer ARl P 9t 9@ w1 v Raw G 9,
e € T FRew dww a, g,

C

a + bP + dI

3 B & FrafaRea Ser =i IuR g, wilel < T
W el wfie e iR Ao wreEw @1 SuET
T a, b AR d T W T AR

et | i | ariafve AR, | e AR,
@. %) Gk PHI,

1 | 6950 40 10

2 | 6725 35 9

3 | 7100 40 12
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