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Intro

1. What is Charles Babbage known for inventing?
� A. ENIAC
� B. Punch Cards
� C. Slide Rule
� D. Abacus
� E. Difference Engine

Binary Arithmetic

2. The result of the bit-wise OR operation between 0xCE12 and 0x2019 is:
� A. 1110 1110 0001 10112
� B. 1111 1010 1111 00102
� C. 1111 1110 1110 11012
� D. 1110 0000 0001 10112
� E. 1011 1110 1110 11112

3. Which of these 4-bit two’s complement computations have overflow but no carry out? Select two an-
swers.
� A. 0100 + 0101

� B. 0010 + 1111

� C. 1010 + 0001

� D. 0100 + 0010

� E. 0010 + 0111

4. Let x be an 8-bit number whose value is 1001 1001 = 0x99. What is the result of a right logical shift by three
(x >> 3) and a left arithmetic shift by three (x << 3)? Note: these operations are performed independent of
one another.
� A. 0xF3 and 0xCF
� B. 0x93 and 0xC8
� C. 0x13 and 0xC8
� D. 0xF3 and 0xC8
� E. 0x13 and 0xCF
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Boolean Algebra

5. The given circuit transformation demonstrates which property of Boolean Algebra?

� A. De Morgan’s Law
� B. Distribution
� C. Absorbtion
� D. Double Negation
� E. Combining

6. Select three equivalent Boolean equations:
� A. A�B

� B. A · B̄+B

� C. Ā ·B+A · B̄
� D. ((Ā+B) · (A+ B̄) · (B̄+B))
� E. Ā · B̄+A ·B

7. Select the Boolean expressions that are equivalent to A ·B
� A. Ā · B̄
� B. Ā · B̄
� C. A+B

� D. A ·A+B ·B
� E. none of the other answers

8. Select the Boolean expression matching the filled areas of this Venn diagram:

� A. (Big+Red) · (Big ·Red ·Square)
� B. Big ·Red
� C. none of the other answers
� D. (Big ·Red) · (Big+Red+Square)
� E. (Big ·Red) · (Big+Red+Square)
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Data Representation

9. Which floating point number has the largest positive exponent?
� A. 0x3f82a089

� B. 0x4fcaa889

� C. 0x504ccccd

� D. 0x80955245

� E. 0x9f808314

10. Which 8-bit 2SC computations result in carryout but no overflow? Select two answers.
� A. 0x99 + 0xBB = 0x54

� B. 0xD9 + 0x5C = 0x35

� C. 0xAA + 0x55 = 0xFF

� D. 0xED + 0xF9 = 0xE6

� E. 0x66 + 0x7C = 0xE2

11. Convert the following decimal value 42.810 to unsigned fractional binary
� A. 101010.1100
� B. 101010.0001
� C. 101010.1100
� D. 101010.1000
� E. 101010.0001

12. Which number is the largest? Assume answers are in IEEE 754 single precision floating point representation.
� A. 0x4347D000

� B. 0x430FA000

� C. 0x43C7D000

� D. 0x457A0000

� E. 0x44FD0000

13. Select the 8-bit sign extended representation of this 4-bit unsigned binary number: 1010
� A. 00001010
� B. 11111010
� C. 11110011
� D. 11101010

14. Select the base 7 representation of the following base 4 number: 2034
� A. 12117
� B. 357
� C. 507
� D. 237
� E. 1000117

15. Perform the following 5-bit two’s complement addition. What is the answer in 5-bit sign magnitude?
0b 1 0 0 1 1

+ 0b 0 1 0 1 0

� A. -0x01101
� B. 0b10011
� C. none of the other answers
� D. -0x00011
� E. 0b11101
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16. Convert 13124 to base 16.
� A. 0xBE
� B. 0x2131
� C. 0x67
� D. 0x76

17. Convert �3410 to an 8-bit two’s complement number.
� A. 0x9E
� B. 0x1E
� C. 0xDD
� D. 0xDE

Logic Design

18. What is the unsimplified Product of Sums Boolean expression that represents the following truth table?
A B C Out
0 0 0 1
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

� A. Ā · B̄ ·C̄+ Ā ·B ·C+A · B̄ ·C+A ·B ·C̄+A ·B ·C
� B. Ā · B̄ ·C+ Ā ·B ·C̄+A · B̄ ·C̄
� C. (A+B+C) · (A+ B̄+C̄) · (Ā+B+C̄) · (Ā+ B̄+C) · (Ā+ B̄+C̄)
� D. (Ā+ B̄+C) · (Ā+B+C̄) · (A+ B̄+C̄)
� E. (A+B+C̄) · (A+ B̄+C) · (Ā+B+C)

19. True or False: These two circuits are logically equivalent

� A. True
� B. False
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20. True or False: These two circuits are logically equivalent

� A. False
� B. True

Sequential Logic

21. How many flip flops are required to create a 5-bit register?
� A. 64
� B. 4
� C. 5
� D. 32
� E. 8

22. What device does this timing diagram represent?

� A. D Latch
� B. SR Latch active high
� C. D Flip Flop
� D. SR Latch active low
� E. none of the other answers

Memory

23. Assume you have a memory space of 128 MB that is 32-byte addressable. How many memory locations are
required?
� A. 32
� B. 212

� C. 232

� D. 22
� E. 222
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MIPS

24. What is the value in $t0 after executing the following MIPS instruction?
xor $t1, $t1, $t0

� A. 0x00000000
� B. we don’t have enough information to answer this question
� C. 0x000000FF
� D. 0xFFFFFFFF
� E. none of the other answers

25. What is the value in $t1 after executing the following MIPS instructions?
xor $t0, $t7, $t7

addi $t1, $t0, 5

� A. 5
� B. we don’t have enough information to answer this question
� C. none of the other answers
� D. 6
� E. 0

Command Line

Refer to this file structure for the next two questions:

26. The command pwd prints /top dir/lab1. What will the command ls print?
� A. none of the other answers
� B. lab1.lgi
� C. lab0 lab1
� D. Readme.txt
� E. lab1.lgi Readme.txt
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27. The command pwd prints /top dir/lab1. What will the command ls print after following commands
are executed?
$ cd ..

$ mkdir lab2

$ cp lab1/Readme.txt lab2

$ touch lab2/hello.asm

� A. hello.asm
� B. lab0 lab1
� C. none of the other answers
� D. hello.asm Readme.txt
� E. Readme.txt
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