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UNIVERSITY OF COLOMBO – SRI LANKA 

FACULTY OF ARTS 

MECON 503 : QUANTITATIVE ECONOMICS 

Assignment – 2 

 

 

1.(i)   Consider the following function of two choice variables  

                                             Z = f (x,y)  

Write down the first order and the second order conditions for a minimum. 

 

  (ii)  Suppose an individual’s health status Z (measured on a scale of 0 to 10) is a function 

of two health enhancing drugs x and y (measured as daily dosages) as follows. 

                          Z = - x2 + 2x - y2 + 4y+ 5 

(a) Find fx, fy, fxy, fyx, fxx, fyy  

(b) Show that the function has only one stationary point at x = 1 and y = 2 and it is 

a maximum. 

(c) Estimate the value of the health status Z at the point derived at (b). 

 

2. The marginal cost (MC) for producing a certain article in $ is given by 

 

                           MC =    10 q2 + 50 q  

                                         2q2 + 3q + 1 

 

                where q is the quantity of production. Determine constant A, B, C such that  

 

                           MC =   A      +         B +      C 

                                                        2q + 1                 q + 1  

                 And hence evaluate the total weekly variable costs involved in producing  

(i) 10 items per week  

(ii) 100 items per week. 

    



2 

3.(a) Giving suitable examples briefly explain the theory of Constrained Optimisation in 

mathematical economics. 

   
       (b) A consumer has a utility function U (x,y) = xa yb. Prices of x and y are Px and Py. His   

income is I. 

(i) Show that the utility maximizing demand quantities of x and y are given by  

 

          x =         a         I                  y =       b        I           
                     a+b     px                                        a+b     py 

 

(ii) Show that two demand functions are homogeneous of degree zero and 

interpret the result. 

(iii)  If a= 1/2, b= 1/2, Px = 2, Py = 1 and I = 100 show that resultant quantities satisfy 

the second order sufficient condition for maximum utility. 

(iv)  Generalize the result in (i) to the utility function 

 

                              U ( x1, x2 …, xn) =  x1
a1 ………xn

a n    

 

4.A multi – product firm produces two non related products A and B where production 

functions are given by QA = L0.5K0.7, Q B = L0.75K0.25. QA and QB are quantities of outputs 

of A and B per period of time and L and K are inputs of labour and capital services per 

period of time. Capital and labour services can be bought at constant prices per unit 

of £20 and £30 respectively.  

 

(i)   Explain the concept of returns to scale in the theory of firm. 

(ii) Derive the returns to scale characteristics of the two production functions.  

(iii)  Are both functions homogeneous? Verify. 

(iv)  What is the capital to labour ratios for the two plants that minimizes the firms 

cost at any chosen output levels of two goods?   
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5. The utility function of a consumer is given by U (x,y) = xy (x >  0, y > 0) . The price of x is 

1 and the price of y is 1. The consumer’s income is 40. 

(i)  Draw two indifference curves for U1 = 400 and U2 = 600 

(ii)   Derive the optimum values of x and y using Lagrange function method. 

(iii)  Using Boarded-Hessian determinant show that the optimum values of x and y 

result maximum utility of 400.  

(iv)  Draw the Budget line on the same graph  

(v)   Indicate the optimum values of x and y. 

 

6.A. Given the marginal revenue function R’(Q) = 28Q – e0.5Q find the total revenue (TR) 

function. What initial condition can you introduce to definitize the constant of 

integration. 

    B. Given the marginal propensity to import M’(Y) = 0.2 and the information M = 20 

when     Y = 0, find the import function M(Y).      

            C. Given the marginal propensity to consume C’(Y) = 0.8 + 0.1Y - 0.5 and the information 

that C = Y when Y = 100, find the consumption function C(Y).   

 

The completed work should be submitted to the Department on or before 2021. 01. 25 
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