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Instructions ﬁ'or Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. All questions are compulsory and carry equal marks.

3. Answers may be written either in English or Hindi; but the same meédium should
be used throughout the paper.
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SECTION - A (WS &)

1. (a) There are two Families A and B. There are 4 men, 6 women and 2 children
in Family A and 2 men, 2 women and 4 children in Family B. The
recbmmended daily requirement for calories is : Man : 2400, Woman : 1900,
chiid : 1800 and for proteins is : Man : 55 gram, Woman : 45 gram, child :
33 gram. Represent the above information by matrices. Using matrix

- multiplication, calculate the total requirements of calories and-proteins for
each of the two.families. |

OR

PTO.
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The total sales (8) in thousands of rupees of a firm selling two products X
and Y is given by the relationship : S = a + bX + cY. Data for the first three
months is given as under :

Monthly ~ Total Sales X .Y
1 12 2 3
2 13 6 2
3 15 5 3

Using determinant method, determine the sales in the next month when it
sells 4 units of X and 5 units of Y. ©)

02 04

[f the final demand 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

0.5 03
{b) For a two sector economy, the input-output coefficient matrix is :Az[ ]

_ Labour( 0.4 0.3
" Land |05 04

If the wage rate and rent are Rs. 40 and Rs. 100 respectively, find the
equilibrium prices for the two sectors. '

OR

Given the mput-output matrix and final demand vector :

0.05 025 0.34 1800
A=1033 010 072|, D=|200

0.19 038 0.00 900

(1) Explain the economic meaning of the elements 0.33,0.00 and 200.
(i) Explain the economic meaning (if any) of the third-column sum.

(i) Explain the economic meaning (if any) of the third-row sum. (6)
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005 025 034 1800
A =033 010 072|, D=|200
0.19 038 0.00 900
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(a) Solve the following L.P.P. by graphical method :

Min Z =3x + 2y
subject to —2x + 3y £ 9; 3x - 2y £-20; x,y20."

OR

Two material A and B are required to construct tables and book cases. For
one table 12 units of A and 16 units of B are needed while for a book case
16 units of A and 8 units of B are required. The profit on a book case is
Rs. 25 and Rs. 20 on a table. 100 units of material A and 80 units of B are
available. How many book cases and table be produced to have maximum
profit ? Formulate the above as a linear programming problem and solve
with the simplex method. (5)

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

C, - Basic 3 4 0 0 b,
\ Variables X, X, S, S,
4 x, I I 10 6
0 S, 1 0 -1 i 2

Answer the following questions, giving reason in brief : - -

(i) Is the above solution optimal ?

-
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(c)

5

(ii) - Are there more than one optimal solutions ?
(u1) Is the solution degenerate ?
(iv) Is the solution feasible ?

(v) If s, is slack in machine A (in hours/week) and s¥ 1s slack in machine
B (in hours/week) which of these machines is being used to the full

capacity when producing according to this solution ?

(vi) 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 in order to ensure no reduction in profit ?

(vi) How many units of the two products X, and x, are being produced

according to this solution and what is the total profit ?
OR

A diet is to contain at least 20 ounces of proteins and 15 ounces of
carbohydrate. There are three foods A, B, and C availablé in the market,
costing Rs. 2, Rs. 1 and Rs.3 per unit respectively. Each unit of A
contains 2 ounces of proteins and 4 ounces of carbohydrate. Each unit of
B contains 3 ounces of proteins and 2 ounces of carbohydrate; each unit
of ‘C contains 4 ounces of proteins and 2 ounces of carbohydrate. Formulate
the LPP so as to minimize the cost of diet. Find its dual. Solve the dual

by simplex method and read from dual solution the solution to the primal

problem. (7)
Maximize Z = 2x +y - z

subject to the constraints :
x+ty<l1
X=-2y—-z2-2

X,v,z20

FTO.
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OR
Maximize Z = 8x + 12y
subject to the constraints :
X +y=
X222
y <4
xy20 ©)

(=) wehrg fafr g Feafafea LPE = @@ iR
Min Z = 3x + 2y
VW OB W —2x + 3y < 9; 3x — 2y £ -20; x,y 20.
y Y
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X, y20
SECTION - B (WS @)

3. (a) If a firm produces an output x at a total cost of C = ax? + bx, (a, b > 0)
find an expression for n_, the elasticity of total cost. Show that n increases

but remains greater than unity as x increases.
OR

There are 60 newly built apartments. At a rent of Rs. 4500 per month all will
be occupied. However, one apartment will be vacant for each Rs. 150
increase in rent. As occupied apartment requires Rs. 600 per month for
maintenance. Find the relationship between the profit and the number of

unoccupied apartments. What is the number of vacant apartments for which

profit is maximum ? (5)

(b) The average cost per repair of a scooter is found to be Rs. 50 and the
: :
number of repairs is given by t2, where t is time in months since the purchase

of the scooter. The replacement cost is estimated to be Rs. 25,000. Find the
optimumrreplacement period.

OR

The production function

31

Q= f(L,k) = 4%k, L,K>0
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(wheré X, I, and k are the units of output, labour and capital respectively).
Find the marginal productivities of labour and capital. Also show
/2, 2

a T Ra =R ()

(c) Use the method of Lagrange multipliers to find the maximum value of

f(x,y) = xy subject to the constraints g(x, y) =x+y-1000=0.
OR

A firm produces two items X and Y. The market prices are given by
p =100 - 2x and q = 125 — 3y. The cost of production is 12x + 11y + 4xy

for producing X and Y items. Find how many items of each should be
produced to have the joint profit maximum ? (5)

() ol v w x Fi g |/a a0 C=ax?+ bx, (a, b > 0) é}nca‘ﬁmﬁ@a
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(a)

(b)
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311
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The demand and total cost function for a product facing a monopolist are

givenas: p=5(2 - x) and C =10+ 3x* - 2x*, respectively, where x and
p represent the units of output and price respectively. Determine the optimum

level of price and output for profit maximization.

OR
The Joint cost function of a firm producing two products is given by
C(x,y) = 6x% - 9x — 3xy — Ty + 5y* + 20.

Where x and y denote their units. Find the value of x and y that minimize

C(x, y). Also find the minimum cost. ' (5)

If the demand function for a product is given by p = 4 — 5x?, for what value

of x does the demand have unit elasticity ?

OR
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(c)
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A firm requires 10,000 units of material per annum. The cost of purc‘hasing
is Rs. 1 per unit, the cost of replenishment of stock of material is Rs. 25 and
the cost of storing material is 12.5 percent per annum of the average rupee

inventory. Find the optimum order size and the corresponding total cost

using calculus. (5)

A monopolist’s demand function is x = 20 - %, where x is the quantity

demanded when price is p per unit. With the average cost function :

AC=E+I+0.2x,

X

Find the consumer surplus at the price which monopolist will like to fix.
OR

The purchase price of a car is Rs. 1,75,000. The rate of cost for repairs is

given by C= 8000(1 - e‘”‘), where t represents the year of use since

purchase. Find the cumulative repair cost at the end of 5 years. Also find the
equation to give the time in years at which the cumulative repair cost equals
the original cost of the car. (5)

(%) Gl & a o IR @ fw Wi i we e wew 3 F

FAM p=5(2-x) I C=10+3x* - 2x* W x 3 p wow: Frefer At i
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C(x;y) = 6x ~9x — 3xy — Ty + 5y + 20.
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SECTION - C (@3 1)

A man made a deposit of Rs. 2500 in a saving account. The deposit was left
to accumulate at 6% compounded quarterly for the first 5 years and at 8%
compounded semiannually for the next 8 years. Find the compound amount

“at the end of 13 years.

‘OR

(2700)
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(b)

{c)

13
Find the effective rate equivalent to the nominal rate 6% converted (i) monthly,

(ii) continuously. (5)

A person borrows Rs. 12,000. He pays Rs. 4000 at the end of 6 months
and Rs. 5,000 at the end of one year. What final payment should be made

at the end of 2 years to settle the debt if interest rate is 12% compounded
continuously ?

OR

An asset costing Rs. 4500 will depreciate to a scrap value Rs. 500 in 10

years. Find the rate of depreciation. (5)

A Rs. 1000 bond paying annual dividends at 8.5% will be redeemed at par
at the end of 10 years. Find the purchase price of this bond if the investor
wishes a yield rate of 8%.

- OR

How much money is needed to endure a series of lectures costing Rs. 2500

at the beginning of each year indefinitely, if money is worth 3% compounded
annually ? (5)

(%) v afdd A woa @R A 2500 T W0 FTA B | 98 W AR 6 wRwE | ww

g g & for ol awafe e w ok s 8 o @ frg anfafifer w9 ¥ 8%
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