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SECTION A
Answer ALL questions:






(10 x 2 = 20)

1. Define Profit function.

2. The total cost C for output x is given by[image: image2.png]c
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 . Find the average cost of output of 10 units.

3. Find the differential coefficient of 
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with respect to x.

4. If 
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5. Evaluate  [image: image7.png]J3—
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6. Integrate[image: image9.png]I
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7. Find the matrix B if 
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8.  If 
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 then find C where 2C = A+B.

9. Resolve into partial fractions:[image: image15.png]R S—
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10. Define a feasible solution of the linear programming problem.

SECTION B
Answer any FIVE questions:





(5 x 8 = 40)
11. If the demand law is[image: image17.png]


 , find the elasticity of the demand in terms of x.

12. (a) Let the production function of a firm be given by[image: image19.png]Q=
8LK

—L*

—K*



. Find the marginal productivity of labour and marginal productivity of capital. Show that       [image: image21.png]e
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(b) For the following pair of demand functions for two commodities X1 and X2, determine the four partial marginal demands, the nature of relationship (Complementary, Competitive or neither) between x1 and x2:
[image: image23.png]


 and [image: image25.png]R



.

13. (a) Find the maximum and minimum values of the function[image: image27.png]234y
S +ixt—6x+8
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(b) Find [image: image29.png]ax



 if[image: image31.png]x*+y® =3axy



.

14. If
[image: image32.wmf]11
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, prove that[image: image34.png]
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15. Find consumer’s surplus and producer’s surplus for the demand curve [image: image36.png]D(x)=16—x*



 and the supply curve[image: image38.png]S(x)=4+x



.

16. Evaluate[image: image40.png]


.

17. Find the inverse of the matrix   [image: image42.png]


. 

18. The manager of an oil refinery wants to decide on the optimal mix of two possible blending Processes 1 and 2 of which the inputs and outputs per production run as follows:

                        Input (Units)                                                     Output (Units)

         Process     Crude A     Crude B                             Gasonline X        Gasonline Y 

              1                5                  3                                            5                           8

              2                4                  5                                            4                           4             

The maximum amounts available of Crudes A and B are 200 units and 150 units respectively.  Atleast 100 units of gasoline X and 80 units of gasoline Y are required. The profit per production run from processes 1 and 2 are Rs.300 and Rs.400 respectively.  Formulate the above as Linear programming problem and solve it by graphical method.

SECTION C
Answer any TWO questions:





(2 x 20 = 40)

19. (a) Let the cost function of a firm is given by the following equation:[image: image44.png]




[image: image46.png]€ =300x — 10x% +



 , where C stands for cost and x for output.

Calculate 
(i) Output, at which marginal cost is minimum.


(ii) Output, at which average cost is minimum.


(iii) Output, at which average cost is equal to marginal cost.


(b) If AR and MR denote the average and marginal revenue at any output, show that elasticity of demand is equal to  [image: image48.png]


 . Verify this for the linear demand law p = a + bx.











(10 +10)

20.  (a) Find the second order partial derivative of  [image: image50.png]u = 4x*+ 9xy — 5y°



.

(b) If y = [image: image52.png](x+V1+27)"



 , show that  [image: image54.png](1+x)y, + xyy =m®y



.

(c) If [image: image56.png]Ty +Wi+x=0



, prove that [image: image58.png]dy — _~1
ax | (170




.

(6+10+4)

21. (a) Integrate [image: image60.png]


.

(b) The marginal cost function of manufacturing x shoes is[image: image62.png]6+ 10x — 6x°



. The total cost of producing a pair of shoes is Rs. 12. Find the total and average cost function.











(12 + 8)

22. (a) Solve the system of the following equations using matrix method.

x +y + z = 7; x + 2y + 3z =16; x +3y +4z = 22.


(b) Prove that 
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(c) Resolve into partial fractions[image: image67.png]GD(2e1)
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(10+6+4)
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