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INSTRUCTIONS:

	Problem
	Total Points
	Earned Points

	1
	28
	

	2
	12
	

	3
	30
	

	4
	30
	

	
	100
	


Problem 1: Number Systems [28 points Total]:
1. [8 points] Perform the following number systems conversion
a. 1100101001101 = ?16
b. 101.0112 = ?10
c. 1100101001101 =?4
d. 20110= ?2
2. [4 points] Write -5010  in 1’s complement
3. [4 points] Write -7110 in 2’s complement

4. [2 points] Add the following numbers: 10111012 + 11000112
5. [2 points] Subtract the following numbers: 11000112 – 01101012
6. [4 points] Subtract using 2’s complement, as typically done in a computer hardware using 8-bit adders.

a. 1210 – 710
b. Assuming the hardware has one 8-bit adder. How many add operations are needed to do the subtraction.

7. [4 points] Indicate whether an overflow occurs when adding the following 8-bit 2’s complement

a. 110101002 + 111010112
b. 101110112 + 100001112
Problem 2: Boolean Algebra [12 Points Total]
1. [3 points] Using variables Nerd, Designer, Failure and Studied, write a Boolean expression that is 1 for successful designers who never studied and for nerds who studied all the time.

2. [3 points Prove the following consensus theorem using perfect induction:
xy + x’z + yz = xy + x’z 
a. [3 points] Write the canonical sum for F1 and the canonical product for F2.
F1 = Sw,x,y,z(1,4,7,15),  F2 = Pw,x,y,z(0,4,8,12)
b. [3 points] Draw a truth table for each of F1 and F2.
Problem 3: Combinational Logic Design [30 Points Total]
1. [10 points ] Design a minimum circuit that can subtract two 2-bit binary numbers, and draw its logic diagram.
2. [10 points] Design a minimum combinational circuit that detects if a 16-bit binary number is odd and draw its logic diagram.

3. Mathematicians do not consider 1 to be a prime number. 
a. [3 points] Write the minterm list, the canonical sum of a function that detects if a 3-bit binary number is prime or not.

b. [7 points] Minimize the function using Karnaugh map and then draw its block diagram.
Problem 4: Logic Minimization [30 Points Total]

1. [10 points] Using Karnaugh maps, minimize the function F = Sw,x,y,z(1,4,5,6,7,9,14,15)
2. [10 points] Use DeMorgan’s theorem and sum of product function minimization with Karnaugh maps to minimize the function F = Pw,x,y,z(1,4,5,6,11,12,13,14). 

3. [10 points] Use Karnaugh maps to minimize Fw,x,y,z(1,3,5,14) + d(8, 15).






























































































































































































































THE EXAM IS CLOSED BOOK/CLOSED NOTES. 


THE DURATION IS 2.0 HOURS.


CALCULATORS ARE NOT ALLOWED. 


CELL PHONES ARE NOT ALLOWED IN THE EXAMINATION ROOM.


WRITE YOUR NAME AND ID NUMBER IN THE SPACE PROVIDED ABOVE.


PROVIDE YOUR ANSWERS IN THE SPACE PROVIDED ON THE QUESTION SHEET.


THE SCRATCH BOOKLET WILL NOT BE CONSIDERED IN GRADING.


BE AS NEAT AND CLEAR AS POSSIBLE.
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