
ECE M16/CS M51A Midterm
Yangchao Wu

TOTAL POINTS

96.5 / 105

QUESTION 1

1 Question 1-a 5 / 5

✓ - 0 pts Correct

   - 1 pts Missing 2x2 PI top/bottom right corner

   - 1 pts Missing bottom row PI

   - 1 pts Missing Upper Center PI

   - 1 pts Missing Lower Center PI

   - 1 pts Missing Right Center PI

   - 1 pts Introducing additional wrong implicants (not

PIs)

   - 5 pts Ambiguous circling.

QUESTION 2

2 Question 1-b 4 / 5

   - 0 pts Correct

   - 1 pts Missed center EPI

   - 1 pts Missed right center EPI

   - 1 pts Missed 2x2 top/bottom-right corner EPI

✓ - 1 pts Missed bottom row EPI

   - 0.5 pts Missed bottom row EPI but consistent with

previous answer

   - 1 pts Mistake made with EPI expression (circle is

translated wrong)

   - 1 pts Inconsistent with previous answer (given

previous answer the answer given here is wrong)

   - 0.5 pts Missed 2x2 top/bottom right EPI but

consistent with previous answer

   - 0.5 pts * + notation error

   - 5 pts No answer

   - 2 pts A should be B, C should be D

QUESTION 3

3 Question 1-c 5 / 5

✓ - 0 pts Correct

   - 1 pts Missed 2x2 bottom right corner

   - 0.5 pts Expression is wrong from the circle.

(Wrong translation from circle).

   - 1 pts Expression inverses are wrong (dual form is

given).

   - 1 pts Unnecessary PI included

   - 2 pts POS is given when SOP is asked.

   - 1 pts Top row PI is missed.

   - 1 pts Left center PI is missed

   - 1 pts Center PI is missed.

   - 1 pts Inverse at the beginning is wrong.

   - 5 pts Should have started with 0s.

   - 2 pts A should be B and C should be D

   - 0.5 pts Click here to replace this description.

   - 1 pts Simplifications are wrong.

   - 4 pts Formed correct POS but nothing else.

QUESTION 4

4 Question 2-a 5 / 5

   + 1 pts Answered yes.

   + 1 pts Wrote the correct form

   + 3 pts Provided proof

   - 1 pts Proof incomplete

✓ + 5 pts All correct

QUESTION 5

5 Question 2-b 6 / 6

   + 1 pts Wrote XOR to Boolean

   + 2 pts Expanded the Boolean expression

   + 1 pts Simplified the expanded expression

✓ + 6 pts Got the final DNF

   + 0 pts Nothing

   - 1 pts Did not simplify / not DNF / at least one term

is wrong

QUESTION 6

6 Question 2-c 6 / 6



✓ + 6 pts Got the minimal terms

   + 2 pts Built on the previous answer

   + 1 pts Drew the k-map

   + 2 pts Verified using k-map

   + 0 pts Nothing

   - 1 pts minor mistake

QUESTION 7

7 Question 2-d 7 / 8

   + 2 pts Used NOR for other logics

   + 2 pts Gate diagram for previous logic

✓ + 8 pts All correct

   + 0 pts Nothing

✓ - 1 pts Not minimum / minor issue

1      wiring of C seems problematic

QUESTION 8

8 Question 3-a 0 / 4

   + 4 pts Correct

✓ + 0 pts Wrong

QUESTION 9

9 Question 3-b 3 / 3

✓ + 3 pts correct

   + 0 pts wrong

QUESTION 10

10 Question 3-c 4 / 4

✓ + 4 pts correct

   + 0 pts wrong

   + 2 pts partially correct from previous wrong answer

   + 1 pts taking 4's complement

QUESTION 11

11 Question 3-d 3 / 3

✓ + 3 pts Correct

   + 0 pts Wrong

QUESTION 12

Question 3-e 11 pts

12.1 3-e-1 4 / 4

✓ + 4 pts Correct

   + 0 pts Wrong

12.2 3-e-2 4 / 4

✓ + 4 pts Correct

   + 0 pts Wrong

   + 2 pts partially correct from previously wrong

answer

   + 1 pts Taking 19's complement

12.3 3-e-3 3 / 3

✓ + 3 pts Correct

   + 0 pts Wrong

   + 1 pts partially correct

QUESTION 13

13 Question 4-a 8 / 8

✓ + 8 pts Correct

   + 4 pts Used blocks/non-gate components but

correct output

   + 4 pts Carry wrong

   + 4 pts Difference output wrong

   + 0 pts No design

   + 0 pts Wrong output for carry and difference

QUESTION 14

14 Question 4-b 6 / 6

✓ + 6 pts Correct

   + 3 pts Didn't use half-subtractors but correct output

   + 3 pts carry out wrong

   + 3 pts difference wrong

   + 0 pts Wrong/No design

QUESTION 15

15 Question 4-c 6 / 7

   + 7 pts Correct

✓ + 6.5 pts Missing first cin but otherwise correct

✓ - 0.5 pts Missing labels for the bit order (order

does matter)

   + 5 pts Close design but not correct

   + 5 pts Subtracted cin from all bits

   + 3 pts Incomplete/Significant design issues but on



right track

   + 2 pts Implemented wrong device

   - 0.5 pts Implemented using half-sub instead of full-

sub

   + 0 pts Wrong/No design

QUESTION 16

16 Question 4-d 13 / 14

✓ + 2 pts Correct addition function

✓ + 2 pts Correct subtraction function

✓ + 3 pts Correct negation function

✓ + 2 pts Correct multiplication function

   + 3 pts MUXs used properly for switching outputs

✓ + 2 pts Completed design/put together

properly/correct outputs

   - 0.5 pts Unclear which wires go where/splitting of

wires

   - 0.5 pts Unclear which inputs are which for

functions

   - 0.5 pts Wrong codes correspond to functions

   - 0.5 pts Wrong names for adder/subtractor

   + 0 pts No Design

+ 2 Point adjustment

carry bit not handled properly +2 partial credit

2      need a mux (not the max of all carrys)

QUESTION 17

17 Question 5 4.5 / 5

   + 5 pts Correct

✓ + 4.5 pts Correct design idea; minor mistake

   + 4 pts Correct design idea; wrong codes match

   + 3 pts Correct design idea; not

complete/significant mistake

   + 3 pts Gray-Binary converters wrong

   + 2 pts Did not handle Gray codes properly/Wrong

idea for codes

   + 1 pts Gray-binary converter only/Fundamentally

wrong design

   + 0 pts No/Wrong design

3      Need to specify a 4-bit FA and the third input...
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