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For examiner’s use only 

Question Total Marks 

Q1 10  

Q2 15  

Q3 20  

Q4 12  

Q5 15  

Q6 14  

Q7 14  

Total    100  

 

STUDENT NUMBER 
(fill in with a pen): A 0 1 
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Write your answers in the box/space provided. 

 
1a.  1b. 
[4]   [3]  

 

 

1c. 
[3]  

 
 
 

 

 
 

2a. 
[10]  

 

 

 

 

 

 

 

2b.  
 [5]  

 

 

 

 

 

 

 

 

 
  

DA = 

DB = 

TC = 

JD = 

KD = 

0 1 3 2 6 

15 13 4 5 7 12 

8 9 10 11 14 

F =  

Circuit delay =  

Q1:                 /10 

Q2:                 /15 
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3a. 
[4]  
 

3b.  3c. 
[4]  [4] 
 

 

 

 

 

 

 

 

3d.  
[8] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

F =  

G 

0 

0 

1 

2 

3 

4 

5 

6 

7 
 

1 
2 

8:1 
MUX 

24 
DEC 

EN 

S1 

S0 

0 

1 

2 

3 

A 
5A 

A3 A2 A1 A0 

0 0 0 0         

0 0 0 1         

0 0 1 0         

0 0 1 1         

0 1 0 0         

0 1 0 1         

0 1 1 0         

0 1 1 1         

1 0 0 0         

1 0 0 1         
 

Complete your circuit here. 

A3   A2   A1   A0 B3   B2   B1   B0 

F11   F10   F9    F8    F7    F6    F5    F4    F3    F2    F1    F0 

Q3:                 /20 
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4a. 
[2]  

 
 
4b. 
[3]  

 
 
 
 
 
 
 
 
 
4c. 
[3]  

 
 
 
 
 
 
 
 
 
 
4d. 
[4]  

 
 
 
 
 
 
 
 
 
  

Maximum total instructions =  

Stuck-at-0 fault at bit 6 of the instruction  

Stuck-at-0 fault at ALUSrc  

Adding bne instruction  

Q4:                 /12 
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5a. 
[1]  
 

5b. Array A:  
[4] 
 

5c. 
[4]  
 

 

 

 

 

 

 

 

5d.  5e. 5f. 
[2]   [2] [2] 
 
 
 
 
 
 
 

6a. 
[2] 

 

 

6b. 
[6] 

 

 
6c.  6d. 
[3]  [3]  

 

 

  

_____ cycles 

Minimum = 

Maximum =  

        

_____ cycles 

Q5:                 /15 

Q6:                 /14 
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7a. 
[2] 

 

7b. 
[4] 

 

7c.  

[2] 

 

7d.  

[2] 

 

7e.  

[4] 

 

 

 

 

 

 

 

 

 
 

 

 

 

=== END OF PAPER === 

 

Array A: __________ accesses; 

Index:  _____ bits;  Offset:  _____ bits 

A[1023] → Index _____; B[1023] → Index _____; 

Array B: __________ accesses 

Array A: __________ %; Array B: __________ % 

Misses: __________; Hits: __________ 

Q7:                 /14 


