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QUESTION ONE 
a) Solve the following system of equations using the 

inverse method. 
𝑥1  +  2𝑥2 + 4𝑥3 = 4 

2𝑥1   +  𝑥3  = 3 
3𝑥2  +  𝑥3  =  2 

   

(12 marks) 

b) For the following consumption function  C = 25 + 0.15Y  

i. Compute the marginal propensity to consume (MPC) ( 2 marks) 

ii. Compute the corresponding saving function. ( 3 marks) 

iii. Computethe marginal propensity to save (MPS). 
 

(2 marks) 

c) Evaluate by means of integration by substitution  

∫(2𝑥 − 1)(𝑥2 − 𝑥)5𝜕𝑥

2

1

 

(6 marks) 

 
QUESTION TWO 

a) A market model of 3products is given as follows: 
𝑄𝑑1 = 100 − 4𝑃1 +  10𝑃2 − 6𝑃3𝑄𝑠1 = 16𝑃1 − 10 

    𝑄𝑑2 = 44 + 14𝑃1 − 4𝑃2 + 10𝑃3             𝑄𝑠2 = 24𝑃2 − 10.2 
𝑄𝑑3 = 34 + 2𝑃1 +  10𝑃2 − 6𝑃3𝑄𝑠3 = 8𝑃3 − 2 

Use the Crammer’s Rule to determine the equilibrium prices and 
quantities for the three products. 

10 marks  

b) The supply function for Commodity X in a given market is 
given as: 

𝑃 = −20 + 2𝑄 . Calculate the producer surplus when the Price = 
40 

5 marks  
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QUESTION THREE 

a) Work out the total derivatives of the functions (i) to (iii): 

i) 𝑌 = 𝑓(𝑍1𝑍2)  =  [9𝑍1
2  +  1.5𝑍1𝑍2 – 0.5𝑍2

2]6 

ii) 𝑦 =  
6𝑋+5

2 √(3𝑋2+5𝑥+1)
 

iii) 𝑌 =  (
1

𝑥2
+ 24𝑥)

3

4
 

9 marks  

b) Find the rank of matrix B 

 𝐵 = [
2 4 6 2
4 8 4 10
8 0 0 8

] 

6 marks  

 

QUESTION FOUR 
a) The national income model for an open economy is 

specified by the following equations: 

𝑌 =  𝐶 + 𝐼0  + 𝐺0 + 𝑋0 − 𝑀 

𝐶 = 𝑐0 + 𝑐1(𝑌𝑑) 𝑤ℎ𝑒𝑟𝑒 𝑐0 >  0       0 < 𝑐1 < 1 

𝑇 =  𝑡0 + 𝑡1𝑌       𝑡0 >  0     0 < 𝑡1 < 1 

𝑌𝑑 = 𝑌 − 𝑇 

𝑀 = 𝑚0 + 𝑚1𝑌 

Where Y, C, I, G, T, X, and M are national income, consumption 
expenditure, investment expenditure, government expenditure, 
Taxes, Exports and Imports respectively.   

Calculate the autonomous government expenditure multiplier 
and autonomous tax multiplier.  

 

9 marks  

b) A total cost function is given by: 

𝑇𝐶 =  𝑄1
3 + 𝑄1𝑄2 − 3𝑄2

3 +  20 

6 marks  
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Find:  

(i) The marginal costs for Good 1 and Good2 and tell 
whether the function displays increasing or 
decreasing MC with respect to each of the goods. 

(ii) The degree of homogeneity and nature of returns to 
scale for the following function 

 
 

QUESTION FIVE 

a) The production function for Firm X is given as 𝑄 = 3𝐿
1

3𝐾
2

3. 
If the firm wants to produce an output of 240liters of milk, 
find the optimal values of labour and capital that will 
minimize the total cost of production given that labor cost 
per liter of milk is $1.25 and capital cost per liter of milk is 
$5. 

 

9 marks  

b) Find the first order differentials of  the following system of 
equations 

i) 𝑦 = 𝑒
(

4𝑥2

2𝑥
+5)

4

 

ii) 𝑦 =
4(𝑥3−2𝑥)

(3𝑥2+3)3
 

6 marks  

 

END// 


