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Question 1  
 
A farmer has 150 acres of land available to grow wheat and barley.  It takes one day to sow an 
acre of wheat and two days to sow an acre of barley.  There are 240 days per year available for 
sowing crops.  It takes 0.3 days to harvest an acre of wheat and 0.1 days to harvest an acre of 
barley.  There are 30 days available each year for harvesting.  The profit from growing an acre of 
wheat is €149 and from growing an acre of barley is €235.  
 
Using a graphical linear programming method, find the number of acres of each crop the farmer 
should grow in order to maximise profits. 

(35 marks) 
 
 
 

Question 2  
 
Use the Simplex Method to find the maximum of  
 

z = x + y 
 
subject to the following constraints: 
 

x + 2y ≤ 6 
3x + 2y ≤ 12 

x, y ≥ 0  
 

(35 marks) 
 
 
 

  



Question 3 
 
(a) Construct a truth table to illustrate all possible truth-values for the following logical 

proposition: 
 

p→q 
(4 marks) 

 
(b) Construct a truth table to determine whether the following compound proposition is a 

tautology, a contradiction or neither.  Give a reason for your answer. 
 

(p ∧  q) ∨  ¬(p∨q)  
(8 marks) 

 
(c) Construct a truth table to prove the following logical equivalence law. 
 

¬(p∨q) ⇔ (¬p∧¬q) 
  

 
(8 marks) 

 
(d) Determine the truth-value of each of the following statements if the universe for all 

variables is the set of integers Z.  In each case justify your answer.  
 

(i) ∃x ( 2x  = 20) 
(ii) ∀x (-x < 0) 
(iii) ∃x ∃y (x − y = y − x) 
(iv) ∀x ∀y ( )∞<xy  
(v) ∃x (x > 2x ) 
 

(10 marks) 
 

(Total 30 marks) 
 

 


