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OBCE/M-20 12278
BUSINESS  MATHEMATICS–II

Paper–BC-205

Time : Three Hours] [Maximum Marks  : 80

Note : Attempt five questions in all. Question No. 1 is compulsory.

1. (i) Find the compound interest on Rs. 8,000 for 4 years at

10% per annum. (4)

(ii) Find the amount of an ordinary annuity of Rs. 600 payable

at the end of each quarter for 3 years at 8% per annum

compounded quarterly. [Given (1.02)12 = 1.269] (4)

(iii) Find the local maximum and local minimum values of

the function : f(x) = x3 – 6x2 + 9x + 11. (4)

(iv) Find the dual of the following L.P.P. :

Minimize Z = 2x + 5y + z

Subject to the constraints

9x + 2y + 4z   6, 6x + 3y – 2z   8, x   0, y   0, z   0.

(4)
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(v) Given the demand function p = 20 – 3x, find the consumer

surplus when x = 5. (4)

(i)

(ii)

(1.02)12 = 1.269

(iii) f(x) = x3 – 6x2 + 9x + 11

(iv)

Z  =  2x  +  5y  +  z

9x + 2y + 4z   6, 6x + 3y – 2z   8, x   0, y   0,

z  0.

(v) p = 20 – 3x, x = 5

2. (i) A manufacturer can sell x items at a price of Rs. (250 – x)

each. The cost of producing x items is Rs. (2x 2 – 50x +

12). Determine the number of items to be sold so that he

can make maximum profit. (7½)
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(ii) Find  the  absolute  maximum  and  absolute  minimum

values of the function :

f(x) = 3x4 – 8x3 + 12x2 – 48x + 25 on the interval [0, 3].

(7½)

(i) (250 – x) x

x (2x2 – 50x + 12)

(ii)

[0, 3] f(x) = 3x 4 – 8x 3 + 12x 2 – 48x + 25.

3. Solve graphically, the following Linear Programming Problem :

Minimize Z = 5x + 3y

Subject to  the constraints

2x + y   10, x + 3y   15, x   10, y   8; x, y   0.

(15)

Z = 5x + 3y

2x + y   10, x + 3y   15, x   10, y   8; x, y   0.
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4. A producer has 30 units of labour and 17 units of capital, which

he can use to produce two types of goods ‘X’ and ‘Y’. To produce

one unit of ‘X’, 2 units of labour and 3 units of capital are required.

Similarly, 3 units of labour and 1 units of capital are required to

produce one unit of ‘Y’. If ‘X’ and ‘Y’ are priced at Rs. 100 and

Rs. 120 per unit respectively, how should the producer use his

resources to maximize the total revenue? Solve the problem,

graphically.(15)

‘X’  ‘Y’

‘X’ 

‘Y’ 

‘X’ ‘Y’ 

5. Using Simplex method, solve the following L.P.P. :

Maximize Z = 3x + 5y

Subject to the constraints

x + 2y   20, x + y   15, x   15, x   0, y   0. (15)
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Z = 3x + 5y

x + 2y   20, x + y   15, x   15, x   0, y   0.

6. (i) A machinery plant costing Rs. 10,000 depreciates each

year by 10% of its value at the beginning of the year.

After how many  years  will it be  valued at half of  its

original value? (7½)

(ii) An amount on compound interest becomes Rs. 2,420 in

2 years and Rs. 2,662 in 3 years. Find the principal and

the rate of interest. (7½)

(i)

(ii)

7. (i) What is the present value at 6% per annum compounded

semi-annually, of an annuity due of Rs. 1,400 payable

semi-annually for 12 years? (7½)
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(ii) A firm anticipates a capital expenditure of Rs. 50,000 for

new equipments in 5 years. How much should be deposited

quarterly  in  a sinking fund  carrying  12%  per  annum

compounded quarterly to provide for the purchase?(7½)

(i)

(ii)

8. (i) Using integration, find the area of the region bounded by

the line 2y = 5x + 7, x-axis and the line x = 2 and x = 8.

(7½)

(ii) If  the  demand  and  supply  functions  are  given  by

p
d
 = 7 – x2 and p

s
 = x + 1 respectively, find the consumer’s

surplus and producer’s surplus, assuming pure competition.

(7½)

(i) 2y = 5x + 7 x

x = 2 x = 8

(ii) p
d
 = 7 – x2 p

s
 = x + 1
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9. For a two-sector economy with production sectors I and II, the

inter-sectoral demand and final demand are as follows :

Producing Sector Receiving Sector Final demand

I II

I 30 40 50

II 20 10 30

(i) Find the total output of sectors I and II.

(ii) Find the technical coefficients.

(iii) Find the matrix of technical coefficients.

(iv) Find the Leontief matrix.

(v) Verify Simon-Hawkins conditions for the viability of this

system. (15)

I II

I II

I 30 40 50

II 20 10 30

(i) I II

(ii)

(iii)

(iv)

(v)
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