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NAME and STUDENT NUMBER:                                                           /                                 _

Instructions:

· Answer ALL questions on the questionnaire.
· This is a close-book examination. 
· Use the provided space to answer the following questions. If more space is needed, use the back of the page.
· Show all your calculations to obtain full marks.
· Calculators are allowed.
· Read all the questions carefully before you start.

	Question 1
	
	15 marks
	

	Question 2
	
	20 marks
	

	Question 3
	
	25 marks
	

	Question 4
	
	20 marks
	

	Question 5
	
	20 marks
	

	Total
	
	100 marks
	



Question 1:                                                                                     (15marks)
Use Algebraic manipulation to proof that:
[image: ]
Hint: proof that the truth table for LHS and RHS are equal.










































Question 2:………………………………………………………( 20 marks)
Design the simplest circuit that implements the function f (x1, x2, x3) = ∑ M (3, 4, 6, 7) using AND gates.























Question 3:……………………………………………………………….( 25 marks)
Consider the circuit in Figure 1 which implements functions f and g. What is the cost of this circuit, assuming that the input variables are available in both true and complemented forms? Redesign the circuit to implement the same functions, but at as low a cost as possible. What is the cost of your circuit?
[image: ]
Fig. 1



Question 4:………………………………………………………( 20 marks)
For the circuit shown in Fig 2, define f.
[image: ]
Fig. 2

Q5:………………………………………………………..( 20  marks)
Figure 3 presents the structure of a hierarchical carry-lookahead adder. Show
the complete circuit for a four-bit version of this adder, built using 2 two-bit blocks.
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