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Time : 3 Hours Maximum Marks : 75
(Write your Roll No. on the top immediately on H:'(.‘E.l:ﬂf of this question paper.)

Note: (i) The maximum marks printed on the
question paper are applicable for the
candidates registered with the School of
Open Leaning. These marks will,
however, be scaled down proportionately in
respect of the students of regular colleges,
at the time of posting of awards for
compilation of result. '

(1) 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 all questions. Logarithmic tables and graph
papers will be supplied on demand.
Use of simple calculator is allowed.
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. (a) A tyre dealer expects to sell 6000 tyres
during the year with sales occurring at a
relatively constant rate. The annual holding
cost is ¥ 8 per tyre; and the contract with :
the wholesaler calls for a flat fee ¥ 60 per
order regardless of size. How many times of
per vear and in what lot size should the
dealer reorder to minimize the 'fotal annual
inventory cost ? Use calculus. 6

OR
A monopolist has the demand function
p = 45 — 5x and cost function C = 5x. If a
tax of ‘" per unit is imposed, find the
output and price that correspond to the
maximum profit. Find the fax_ rate that

maximizes the tax revenue. - 6
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(b) A production function is given by
1 1

0=ALIK?

(1) Find the behaviour of marginal
product of each factor.”

(11) What is the nature of returns to scale ?

(1) Show that the total' product is not
exhausted if each factor is paid a
price equal to its marginal product. 6

- OR
A firm prodtices two items X, and X,. The
market prices are given by p; =100 - Zx,
and p, = 125 - 3x,. The cost of production
1s [2x; + 11x, + 4x;x,, for producing x, and
x, units of products X, and X, respectively.

How many items of each should be
produced to have maximum joint profit ? 6

(c) A company developed a very efficient type
of machinery. This new machinery can be
delivered in town X at a price of ¥ 45,000.
The rate of cost savings is observed to be
given by the function f{t) = 5,000t;0<t<5,
where t represents year and f{t) the rate of
rupee savings. How many years of normal
operations are required for the machinery to
pay for itself ? 6

OR
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If the supply function for a particular
commodity is p = 10(x + 3)* and the market
price is X 360, find the equilibrium quantity
and producer’s surplus. 6

(d) If the supply curve of a good is related to its

price by the law x = aﬁ+ c,p>b)

where a, b and ¢ are positive constants.

Show, by using calculus, that the supply

curve is upwards sloping and concave

downward. 6
OR

After tuning up 50 cars, a company
determines that its production facility is
following a learning curve of the form
f(X)"u= 1000 x~!. How many total labour

hours are required to produce an additional
50 cars ? 6
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2. (a) What do you understand- by
(i) infeasibility and {ii) unbounded solution ?
How would you identify each one of these
in graphic solution to linear programming
problems ? Draw a rough sketch for each
one. S

OR

Find the dual of the folldwing linear
programming problem :

Maximise Z = Tx; + 8x, + 6):3
Subject to x, +4x, +4x, =8
3x; +5x,+3x;< 12

Xy X9, X320 5
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(b) XYZ Chemical Corporation must produce

exactly 1,000 kg of a special mixture of
chemical A and chemical B for a customer.
Chemical A costs ¥ 50 per kg and chemical
B costs ¥ 60 per kg. No more than 300 kg
of chemical A can be used and at least 150
kg of chemical B must be used. Using
simplex method, determine the least cost
blend of the two ingredients.

OR : .
Given below is the simplex table for a
maximization type of linear programming
problem 3 '

C- 10 6 4 0 °0 O

Basic

variable X1 X3 X3 §; §; §; ?gant_ity
> 5 -l 200
2 0Ly 350 3
121 . 100
X, 1 0 6 3 & 0 -..ﬂ3
s 0 0 4 -2 0 1 100

Answer the following questions with
reasons :

(1)  Does the table above gives an optimal
solution ?

(11)  Is this solution feasible ?

(1)) Does the problem have alternative
optimal solutions ?

(iv) Is this solution degenecrate ?

-
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(v)  Write the optimal product mix and the
profit contribution shown by the
above solution.

2l

(vi) Indicate the shadow prices of the
three resources.

(vi1) If the company wishes to expand the
production capacity, which of the
three resources should be given
priority ?

(viii) If a customer is prepared to pay
higher price for x,, how much should

the price be increased so that the
company’s profit remains unchanged ?

(ix) Write down the objective function of
above problem. 9

2. (%) Frfafea @ o oar wEE e
(i) IrsTegar 3T (i) oefud '« 2 = @
YdE S UTHIE gl o Ifas Wt e
% & 0 FF wgar ? TS & o us Fen
feo= difaw 1+
m .

fratafen Yas wafin waanr & 8y 3@
wT:

Maximise Z = 7xl+8x;+6x3
- Subject to- Xy +4x, +4x, =8

3x; + 5%, +3x, <12

X5 Xps X3 =0
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(viii) 3 g e x, & f Ieaaw e
& TR & A Hod & e sgrr s
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(ix) STE I H TS A @y |

3. (@ X,Y and Z went to a market and purchased
same type of products but in different .
quantities. X purchased 5 spoons, 7 bowls
and 3 plates. Y purchased the three things in
equal quantities aggregating to 12. Z
purchased 2 spoons, 7 bowls and 8 plates. If
cost of each spoon, bow] and plate is ¥ 1, ¥ 2
and T 3 respectively, find the total amount
spent by X, Y and Z individually. 5

(b) A country produces only two goods X and Y.
The input-output coefficient matrix is :
[ 02 06

0.5 0.0
coefficients are [0.3 0.5] for product X and Y
respectively. The final demand is 15 units for
X and 10 units for Y. Test Simon-Hawkins
conditions for viability. Determine the gross

output and also the total pnmary input
requirement. 6

OR

(@) A company produces three products
everyday. The total production on a certain
day 15 90 kg. It is found that the production of

+the first product exceeds the production of the
second product by 20 kg while the total
_production of the first and second products is
twice the production of the third. Determine
the level of output of each product using
matrix algebra. . S

:| and the primary input

-
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(b) The following table gives Technology matrix
for a two sector economy :

Séctor I Sectorll

Sector | 0.5 0.3
Sectorll  ° 03 0.2
Labour (day) 0.5 0.4

Final demands for the two sectors are 15-and
20 respectively. Write down the input-output
table for the economy. Also find the
equilibrium prices if the wage rate is ¥ 50 per
man-day. 6
3. (® X, Y 3R Z tF aER d T AR 3R w9
AR H = e @] 1 X 3 5 T, 7
FR AN 3 @ Wt | Y A 3 A S e
 H Gk s Sig 12 9 12 R 2 aud, 7
Hel AT 8 @ W | oyl T, et
AR T H AT HUR: ¥ 1,2 23 3 A
X, Y 3R Z 3 SAom-3rem &9 T fopat i @9
9
(@ THW X AR Y 2 Il &1 Far & 1 7w
-l TN Afesw aw
02 06
A=[ 0 O_OJ@Tmeﬁvfmmﬁm
T O A (0.3 0.5] & 1 aifem Him X
@ 1S A AR Y # 10 o § | ST &
foe feriaeife amell @1 otemr Sifw |
el IR 1 AN T & For a3
3MavaHA H fAyRor o |
3T '
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4.  The marketing manager of a company is faced
with the problem of assigning 5 regional
managers A, B, C, D and E to six zones I, II, [II,

IV,

V and VI The regional manager—znne

combination is given below :

Regional Manager

¢Z°“°ABCDE

| 71 79 73 91 88

I 89 83 70 94 89

85 67 81 8 77

IV 80 74 82 89 87

V 76 72 76 81 67

VI 78 83 89 80 74
9592 ' 12
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Advise the marketing manager which zone
should be managed by a junior manager due to
non-availability of a regional manager so that
overall efficiency is maximized. 11

OR
A firm has two production centres S, and S, with

respective production of 200 and 100 units. It has
four distribution centres Dy, D,, D, and D, with

demand of 75 units, 100 units, 100 units and 30
units respectively. |

The delivery cost per unit of transportation from
different production centres to different
distribution centres is given below :
Production Distribution Centres
Centres | D, D, D; D,

S, 9 90 100 100

S, 50 70 130 &5
Find the optimum solution so as to minimize the
transportation cost. | 11

4. HTE & R wEus & @ A, B, C, D 3R
E UM &3 weaan & L 10, 11, 1V, V 3T VI ggat
¥ FH T I GUE | 85 TEuS-ied A

AT yag®
f"""r A B C D E

| 71 79 73 91 88
I 89 83 70 94 &9
I 8 67 81 84 77
Y 80 74 82 89 87.
\Y 76 72 76 81 67
VI . 78 83 89 80 74
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5.  (a) Mr. X purchases a house for 2 2,00,000. He
agrees 10 pay for the house in 5 equal
instalments at the end of each year. If the
money 1s worth 5% per annum effective,
what would be the size of each instalment ?
In case X makes a down payment of

X 50,000, what would be size of each
instalment ? 5

OR

A company wishes to invest ¥ 10,000 in a
machine that will yield an income stream of
< 1,200 per year for the next 8 years. If
money is worth 8% per annum effective,
find whether the investment is worthwhile.  §
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(b) Distinguish between the nominal and
effective rate of interest. Also establish the
relationship between nominal and effective
rate of interest when compounded m times
a year and when compounded continuously. 5

OR

According to the will of a2 man, his Life
Insurance of T 40,000 should be deposited
in a bank soon after his death. The bank has
to pay ¥ 5,000 annually to his heir and if the
interest is 5% per annum compounded
continuously, how many annual payments
could be made ? 5
(c) A debt of T 5,000 due 5 years from now and
T 5,000 due 10 years from now is to be
repaid by a payment of ¥ 2,000 in 2 years, a
payment of ¥ 4,000 in 4 years and a final
payment at the end of 6 years. If the interest
rate 18 7% per annum compounded
annually, how much is the final payment? 5

OR
Find the purchase price of a ¥ 1,000 bond,
redeemable at the end of 10 years at ¥ 1,100

and paying annual dividends at 4% if the:
yield rate is to be 5% per annum effective. 5

5. (%) T X, T 2,00,000 # 0% wHE @OEA €
€ HHE B HAT § W [Ha 4§ eT a6 F
3 7 37 F fow e & s 1 3fg v 5%
ufq a9 =t ST W §¢ W 8l Ol Vel fohe fohat
Fgl g 2 &g X T 50,000 < el g
FT AT & A WS Tt 1 SHT 0 B ?

AT
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