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NOTE 

 
• There are 7 questions 16 pages(not include cover). Answer all 

questions 
• All questions are of different values. 
• Calculator, textbooks and hand-out are prohibited. 
• Every answer must be clear and show how to get the answer. 
• All answers must be given in ink. 
• Unless otherwise indicated, pencils should only be used for 

graphical work. 
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1. Answer the following questions: 

(a) A pulse waveform with a frequency of 100 kHz is applied to 
the input of a counter. During 10 ms how many pulses are 
counted.     (2 marks) 

 
Answer  ___________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
 

(b) Using a logic probe and pulser, you make the observations 
indicated in Figure 1. Determine the gate failure. (2 marks) 

 
Figure 1 

Answer ____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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(c)  Multiply the 2’s Complement number : 01100110 x 11001010  

           (4 marks) 
Answer____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
 

(d) Add the BCD numbers : 01100111 + 01011001 (3 marks) 
 

Answer____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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(e) Divide the 2’ Complement number : 10001001.011 ÷ 

00101001.01 , the answer must be expressed by using 7 bits plus a 
sign bit.      (4 marks) 

Answer____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
 
2. Determine the exact maximum propagation delay from IN to OUT of 

the circuit in Figure 2 for both LOW-to-HIGH and HIGH-to-LOW 
transitions, using the information given in Appendix at test condition 
CL = 15 pF.     (3 marks) 
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Figure 2 

Answer____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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3. Convert the expression CBADCBABDACA ++)(  to standard product - 

of - sum (POS) forms.       (4 marks) 
 
Answer____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
4. Using Figure 3 to answer the following questions. 

 
Figure 3 

(a) Simplify the circuit using Boolean algebra  (3 marks) 
 
Answer ____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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(b) Develop the truth table     (2 marks) 

 
Answer ____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
 
5. Use Karnaugh map to simplify the expression  (3 marks) 

ADCBABDCABCDABCDABCDCBADABCDABCDBACDABCDABCDX ++++++++++=  
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
____________________________________________________________
__________________________________________________________ 
____________________________________________________________
__________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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6. In a certain manufacturing process, a conveyor belt will shut down 

whenever specific conditions occur. These conditions are monitored 
and reflected by the states of four logic signals as follows: signal A will 
be HIGH whenever the conveyor belt speed is too fast; signal B will be 
HIGH whenever the collection bin at the end of the belt is full; signal C 
will be HIGH when the belt tension is too high; signal D will be HIGH 
when the manual override it off. A logic circuit is needed to generate a 
signal X when conditions A and B exist simultaneously or whenever 
conditions C and D exist simultaneously. Design the circuit that be 
implemented with a minimum number of ICs. ICs are available in 
Appendix.        (10 marks) 

Answer ____________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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7. Design logic circuits that decode a binary coded decimal (BCD) 

number and activate the appropriate digits on the 7-Segment display in 
Figure 4 (a). Figure 4 (b) illustrates this method of digital display for 
each of the ten digits by using a red segment to represent one that is 
energized.  To produce a 1, segments b and c are energized; to produce 
a 2, segments a,b,g,e, and d are used; and so on  (20 marks) 

 

 
Figure 4 

___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
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___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________
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