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INSTRUCTIONS:  Answer question one  Compulsory and any other two questions. 

 

QUESTION ONE (30 MARKS) 

a) Discuss the importance of mathematics in economic analysis.   (5 Marks) 

b) Explain the limitations of differential calculus in economics.   (6 Marks) 

c) Given a three sector income determination model in which; 

+     = Y –T  > 0   0 < b,t < 1 𝑌 = 𝐶 + 𝐼0  𝐺0 𝑌𝑑 𝐶0,𝐼0, 𝐺0,𝑇0

+ bYd   T = + tY 𝐶 = 𝐶0 𝑇0

Determine the magnitude and direction of a unit change in;   (7 Marks) 

(i)  Government spending on the equilibrium level of income 

(ii) Lump sum taxation on the equilibrium level of income  

(iii)  The tax rate on the equilibrium level of income 

d) The value of cheese that improves with the age is given by V = 1400 . If the cost (1.25) 𝑡

of capital under continuous compounding is 9 percent a year and there is no storage cost for 

aging cheese in company caves, how long should the company store the cheese to 

maximize the present value.        (7 Marks) 
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e) Take the first and second derivative of the following function;  

         (5 Marks) 
222 yxez 

QUESTION TWO (20 MARKS) 

a) Find the corresponding demand function given the following price elasticity of demand; 

(i)    P > 0 and r = constant     (5 Marks) 𝜀𝑄.𝑃 =  ― 𝑟  

(ii)  where Q = 800 when P = 7 𝜀𝑄.𝑝 =  
―(7𝑝 + 4𝑝2)

𝑄

b) A firm has production function Q(K,L)=  and unit capital (K) and Labour (L)  50𝐾
2

3 
𝐿

1
3

costs of 6 and 4 respectively. What is the maximum output achievable in a week if the 

firm spends no more than 1000 each week? Estimate the effect on output if the units of 

factors of production are increased or reduced by 1- unit.   (9 Marks) 

 

QUESTION THREE (20 MARKS)  

You are given the following Savings and Investment function. Savings at time t is postulated to 

be proportional to national income at the same time; Investment at time t is proportionate to the 

change in income from period (t – 1) to t. 

+    𝑆𝑡 =  𝑆0  𝑆1𝑌1

+   𝐼𝑡 =  𝑖0  𝑖1( 𝑌𝑡 ― 𝑌𝑡 ― 1)

          𝑆𝑡 =  𝐼𝑡

Where; 

 = National Income      = Autonomous savings 𝑌𝑡 𝑆0

 Total savings      Marginal propensity to save 𝑆𝑡 =  𝑆1 =  

Total Investment     Autonomous investment 𝐼𝑡 =  𝑖0 =  

Marginal Propensity to Investment 𝐼𝑜 =  

(i) Construct a difference equation with Y as the dependent variable.  (6 Marks) 
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(ii) From the difference equation in (i) above, find: 

a)  The homogeneous solution 

b) The particular solution 

c) The general solution 

d) The unique solution 

(iii) Discuss the convergence properties of the system, showing clearly what the steady 
state value is.        (6 Marks) 

QUESTION FOUR (20 MARKS) 

a) Using examples, briefly explain the major difference between differential equations and 

difference equations.        (8 Marks) 

b) Demand function of a commodity is described by the exponential function; 

where P is price and Q is quantity. 𝑃 =  8.2𝑒 ― 0.02𝑄

(i) Determine the quantity and price at which total revenue will be maximized. 

(ii) Test for the second order condition.      (7 Marks) 

c) Discuss the economic applications of differential equations.   (5 Marks) 

 

QUESTION FIVE (20 MARKS) 

a) Distinguish between dynamic optimization and static optimization.  (4 Marks) 

b) Assume that the demand for money is for transaction purposes only. Thus,  = kP (t) Q 𝑀𝑑

where k is constant, P is the price level , and Q is real output. If Inflation or the rate  

Ms = Md and is exogeneously determined by monetary authorities. If inflation or the rate 

of change of prices is proportional to excess demand for goods in society and from Walras’ 

law, an excess demand for goods is the same thing as an excess of money, so that ; 

 = b(Ms – Md) 
𝑑𝑝(𝑡)

𝑑𝑡

         Find the stability conditions, when real output Q is constant.   (8 Marks) 

c) Consider the following Cobb- Douglas Production function. 
     0< a, b > 1 𝑄 = 𝐴𝐾 ∝  𝐿𝛽

Show the relationship between MPL and APL.     (3 Marks) 
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d) Given the following Q =   , find the degree of homogeneity and state whether the 𝐴𝐾
2
5 𝐿

3
5

function displays constant, increasing or decreasing returns of scale.  (5 Marks)


