
BioE 1310 - Review 5 - Digital 1/16/2017
Instructions: On the Answer Sheet, enter your 2-digit ID number (with a leading 0 if needed) in the boxes of the
ID section. Fill in the corresponding numbered circles. Answer each of the numbered questions by filling in the
corresponding circles in the numbered question section. Print your name in the space at the bottom of the answer
sheet. Sign here stating that you have neither given nor received help.

your signature

1. The decimal number 62 is represented in hexadecimal (base 16) and binary (base 2) respectively as

A. 3E and 111101

B. 3B and 1111110

C. None of the other answers is true.

D. 3E and 111110

E. 3B and 111110

2. The following are true regarding the MOSFET used in our lab, except,

A. It controls the flow of electrons between the source and the drain by means of an electrostatic field generated by
the voltage at the gate.

B. It is essentially a current amplifying device, as opposed to the bipolar transistor used in the previous labs.

C. It is inherently more sensitive to damage from static charges, such as what might accumulate on a person wearing
rubber soled shoes.

D. As opposed to bipolar transistors, for which connecting the base to +5 and the emitter to ground will destroy
the device, with a MOSFET connecting the gate to +5V and the source to ground will not by itself cause damage.

E. The gate impedance is so high that currents into or out of the gate can generally be ignored.

3. The following are true regarding properly designed digital circuits, except,

A. Digital circuits are often designed to change state on the rising or falling edge of a “clock” signal.

B. Inputs generally contain positive feedback hysteresis, the so-called “Schmidt trigger”, to prevent prolonged inde-
terminate states between ‘0’ and ‘1’.

C. If they are state machines (i.e., if they have multiple stable conditions) their proper design needs to establish an
unambiguous power-one state that they assume when the power is first applied.

D. The acceptable states for certain “tri-state” outputs may include not only ‘1’ and ‘0’ but also “off”, so that
multiple outputs can be tied together on “busses”.

E. A single output of a digital gate can drive virtually unlimited numbers of inputs of other gates.
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4. The following statements are true about gates A, B, and C, except,

A. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

B. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

C. Gate C can be constructed from gates A and B.

D. These three gates form the basis of any and all digital circuits.

E. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

5. Which of the following is (are) true about the circuit containing a D-flip-flop below.

I - Vout will change state with every rising edge of Vin.
II - The frequency of Vout will be double that of Vin.
III - Vout will always be the opposite of Vin.
IV - Q will always be the opposite of Q

A. I, II, and IV

B. I, II and III

C. All of them.

D. I and IV

E. I and III

6. The circuit below is equivalent to the following Boolean equation:

A. Q = (A + B) + (AB)

B. Q = (AB)(A + B)

C. Q = (A + B)(A + B)

D. Q = (AB)(A + B)

E. Q = (A + B)(A + B)
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7. The following are true regarding the BLIP used in our lab except, (or all are true).

A. It delivers characters to the computer as if it were a keyboard, through a USB port.

B. It is powered by the computer into which it is plugged.

C. All are true.

D. It can be used to power external circuits on a breadboard.

E. Its mode of operation is governed by “jumpers”.

8. Which of the following are representations of the decimal number 23?

I - The binary number 10111.
II - The hexadecimal number 8F.
III - The hexadecimal number 17.
IV - The binary number 1011

A. II and IV

B. I and II

C. None of the other answers is true.

D. III and IV

E. I and III

9. Assuming inputs S (set) and R (reset) are 0, which of the following is (are) true?

I - On the rising edge of the clock input (marked by the triangle) the state of D is transfered to Q.
II - On the falling edge of the clock input, the state of D is transfered to Q.
III - The circuit, known as a D flip-flop, serves as a 1-bit memory with two possible output states.

A. I and II

B. None of the other answers

C. I, II, and III

D. II and III

E. I and III
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10. Which of the following is a correct Boolean expression for the following digital circuit?

A. Q = C(A(A + B))

B. None of the expressions are correct.

C. Q = C(A(A + B))

D. Q = C(A + (AB))

E. Q = C(A + (AB))

11. A portion of a digital decoder has an output that is true only when a particular number, 5, is present at its
input. Representing that input as a 3-bit binary number, ABC, where A is the most significant bit and C is the least
significant bit, which of the following Boolean equations is equivalent to that portion of the encoder?

A. Q = (A + C)B

B. Q = A + B + C

C. Q = ABC

D. Q = AC + B

E. None of the others is correct.

12. The decimal number 163 is represented in hexadecimal (base 16) and binary (base 2) respectively as

A. A3 and 10100011

B. 7F and 1111111

C. A3 and 1111111

D. None of the other answers is true.

E. 7F and 10100011

13. The following statements are true about gates A, B, and C, except, (or all are true)

A. All are true

B. These three gates form a basis from which all other logic circuits can be constructed.

C. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

D. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

E. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.
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14. Concerning the D flip-flop shown below, which of the following is (are) true?

I - Assuming inputs S and R are 0, on the rising edge of the clock input (marked by the triangle) the state of D is
transferred to Q.
II - The S and R inputs set and reset the Q output when they are high (respectively) with Q assuming the opposite
state from Q. (Having both S and R high is not allowed).
III - The circuit can be used to build counters, memories, and shift-registers.

A. I and III

B. III

C. I, II, and III

D. II and III

E. I and II

15. The following are true regarding properly designed digital circuits, except, (or all are true)

A. If they are state machines (i.e., if they have multiple stable conditions) their proper design needs to establish an
unambiguous power-one state that they assume when the power is first applied.

B. Digital circuits are often designed to change state on the rising edge of a “clock” signal.

C. The acceptable states for certain “tri-state” outputs may include not only ‘1’ and ‘0’ but also “off”, so that
multiple outputs can be tied together on “busses”.

D. All are true.

E. Inputs generally contain positive feedback hysteresis, the so-called “Schmidt trigger”, to prevent prolonged inde-
terminate states between ‘0’ and ‘1’.

16. The following statements are true about gates A, B, and C, except, (or all are true)

A. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

B. The circle at the tip of the gate shown in C represents a Schmidt trigger, which introduces hysteresis.

C. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

D. All are true

E. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.
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17. The following truth table represents which logical gate?

A. AND

B. Exclusive OR

C. NAND

D. OR

E. NOR

18. A portion of a digital decoder has an output that is true only when a particular number, 3, is present at its
input. Representing that input as a 3-bit binary number, ABC, where A is the most significant bit and C is the least
significant bit, which of the following Boolean equations is equivalent to that portion of the encoder?

A. None of the others is correct.

B. Q = (B + C)A

C. Q = A + B + C

D. Q = BC + A

E. Q = ABC

19. The following statements are true about the following circuit, except, (or all are true)

A. A, B, and C in combination have 8 possible states, any of which are possible by proper manipulation of the data
input and the clock.

B. The circuit represents a synchronous state machine.

C. If the data at the input is a 1, the data at A, B, and C, will all be 1 after 3 positive edges on the clock input.

D. The circuit represents a shift register.

E. All are true
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20. The following statements are true about the following circuit, except

A. Varying the voltage on the gate can change the current through the resistor.

B. A proper gate voltage will result in electrons flowing into the source, through the device, and out the drain.

C. The current going into the gate is practically zero.

D. The impedance between the source and drain is practically infinite, independent of the gate voltage.

E. The transistor is a MOSFET.

21. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = (A) + B

B. Q = A(B)

C. None of the others is correct.

D. Q = A(B)

E. Q = A + B

22. The following schematic may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = (A + (BC))

B. Q = A + (BC)

C. Q = A(B + C)

D. Q = A(B + C)

E. None of the others is correct.
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23. The following statements are true about the circuit below, except, (or all are true)

A. It represents a Schmitt trigger.

B. It employs hysteresis.

C. It shifts the voltage at the (+) input of the op amp depending on the output of the op amp.

D. It is used to prevent unintended transitions in the logical state of the output due to noise in the input, as the
input changes voltage from logical state to another.

E. All are correct

24. The following statements are true about the following circuit, except, (or all are true)

A. The circuit is called a “ripple” counter, because the propagation delays add across each stage.

B. All are true.

C. Neither of the flip-flops will change state on a falling edge at its clock input.

D. The outputs of the flip-flops will not change at exactly the same moment, leading to possible ambiguity if the
signals from LSB (least significant bit) to MSB (most significant bit) are jointly interpreted as a binary number.

E. Each D flip-flop will change state on every positive edge at its clock input.
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25. The following circuit functions as which logical gate?

A. AND

B. NOR

C. NAND

D. Exclusive OR

E. OR

26. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A(B)

B. Q = A(B)

C. Q = A + B

D. Q = (A) + B

E. None of the others is correct.

27. The following statements are true about serial and parallel data in a digital circuit, except, (or all are true)

A. Parallel data, in which multiple bits are sent simultaneously on individual lines, is inherently faster than serial,
and is generally carried for short distances within a computer on a “bus”.

B. All are true

C. Serial data, in which bits are sent one after the other, requires only one channel and is therefore cheaper for long
distances.

D. A string of D flip-flops all clocked together with each Q output tied to the subsequent D input can be used to
create a “shift register” capable of converting serial to parallel data and parallel to serial data.

E. Wireless data communication is typically serial rather than parallel.

9



28. The following are true about the D flip-flop (shown below) except, or all are true.

A. On the falling edge of the clock input, the Boolean value at the Data (D) input is transfered to the Q output.

B. It acts as a 1-bit memory in a number of useful circuits, often being combined with other flip-flops to form what
are known as “state machines.”

C. The Set (S) and Reset (R) inputs are not edge triggered, and should not both be high at the same time.

D. All are true.

E. On the rising edge of the clock input, the Boolean value at the Data (D) input is transfered to the Q output.

29. The following statements are true about the typical computer, except, (or all are true)

A. The central processing Unit (CPU) recognizes binary numbers presented on the data bus as operational codes
(“op codes”) to which it responds with specific actions.

B. Operational codes (“op codes”) form a “machine code” language that is specific for a given hardware platform,
such as the Intel central processor unit (CPU).

C. All the programs in a typical modern computers are generally run in non-volatile “read only memory” (ROM).

D. All are true.

E. The program counter is decoded to sequentially activate memory locations containing steps in the program, unless
specific jumps to other locations are specified.

30. The following are true regarding digital data except, (or all are true).

A. Noise can be greatly reduced while being transmitted/received or stored/retrieved by using redundancy (extra
“parity” bits) to detect and correct errors.

B. The dynamic range of the data is 2n − 1 where n is the number of bits per word.

C. All are true.

D. The interpretation of the data as English uses the standardized table American Standard Code for Information
Interchange (ASCII).

E. Such data are not immune to noise in the form of incorrect bits, especially while being transmitted/received or
stored/retrieved.
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31. Which of the following is a correct Boolean expression for the following digital circuit?

A. Q = C(A(A + B))

B. Q = C(A + (AB))

C. None of the expressions are correct.

D. Q = C(A + (AB))

E. Q = C(A(A + B))

32. Which of the following Boolean equations is equivalent to this truth table?

A. Q = BC + A

B. Q = ABC

C. Q = A + B + C

D. Q = (B + C)A

E. None of the others is correct.
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33. Regarding the following circuit, the following are true except (or all are true)

A. With the addition of logic to encode the output lines, this is a flash analog-to-digital (A/D) convertor, which is
a particularly rapid way to turn an analog voltage into a binary number.

B. All are true.

C. The matching resistors produce 4 equally spaced voltages.

D. The state of the output lines does not depend on +V , only on Vin.

E. As Vin increases, the comparators’ outputs will sequentially each go high.

34. The following circuit functions as which logical gate?

A. AND

B. NAND

C. Exclusive OR

D. OR

E. NOR
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35. The following circuit is logically equivalent to which single logical gate?

A. NAND

B. OR

C. AND

D. NOR

E. Exclusive OR

36. The following statements are true about serial and parallel data in a digital circuit, except, (or all are true)

A. Serial data, in which bits are sent one after the other, requires only one channel and is therefore cheaper for long
distances, and is inherently faster than parallel,.

B. Wireless data communication is typically serial rather than parallel.

C. Parallel data, in which multiple bits are sent simultaneously on individual lines, and is generally carried for short
distances within a computer on a “bus”.

D. A string of D flip-flops all clocked together with each Q output tied to the subsequent D input can be used to
create a “shift register” capable of converting serial to parallel data and parallel to serial data.

E. All are true

37. The following statements are true about the typical computer, except, (or all are true)

A. All are true.

B. The program counter is decoded to sequentially activate memory locations containing steps in the program, unless
specific jumps to other locations are specified.

C. The central processing Unit (CPU) recognizes binary numbers presented on the data bus as operational codes
(“op codes”) to which it responds with specific actions.

D. Operational codes (“op codes”) form a “machine code” language that is specific for a given hardware platform,
such as the Intel central processor unit (CPU).

E. Almost all programs in a typical modern computer are generally run in volatile “random access memory” (RAM),
except for boot-strap programs required to load other programs into RAM at power-up.

38. The following statements are true about Quantum Computing, except, (or all are true)

A. As opposed to classical digital circuits, in which bits are either 1 or 0, it is based on “Qbits” coupled by quantum
entanglement.

B. It promises greatly accelerated solutions to certain problems in computer science.

C. All are true.

D. As Einstein predicted, it does not actually work.

E. It permits testing multiple possible states simultaneously.
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39. The three fundamental gates, AND, OR, and NOT, may each be created by a collection of gates properly
connected, consisting solely of the following single kind of gate except, (or any of them can do this).

A. XOR (exclusive OR)

B. NAND

C. Any of them can do this.

D. NOR

E. AND

40. The following circuit is equivalent to which of the following Boolean equations?

A. Q = AB

B. Q = A + B

C. Q = AB

D. Q = A + B

E. Q = (A)(B)

41. The following are true about this circuit except

A. The purpose of the diode is to absorb inductive current surge from the capacitor.

B. This circuit is known as a “one-shot”.

C. Charging the capacitor results in reseting the flip-flop.

D. If Q is at 0 V, closing the switch causes Q to change to 5 V for a period of time determined by R and C.

E. With proper values of R and C, the circuit prevents the transmission of multiple transitions between 0 V to 5 V
at point x, due to contact bounce in the switch, from reaching point y.
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42. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A(B) + C

B. Q = A(B) + C

C. Q = A + BC

D. Q = A + B + C

E. None of the others is correct.

43. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A + B

B. Q = A + AB

C. Q = (A) + B

D. Q = A(B)

E. None of the others is correct.

44. The following statements are true about Machine Learning, except

A. “Deep learning” refers to neural networks with many layers.

B. It is a type of artificial intelligence (AI) known as “connectionist”.

C. It depends on a thorough understanding of the particular desired task on the part of the human programmer.

D. As opposed to traditional computer programs created by a human operator, the “program” results from training
for a desired output from a set of input data.

E. Neural networks are a common form of machine learning.
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45. The following statements are true about the Nyquist Sampling Theorem, except

A. Analog signals must be filtered to remove frequencies above the Nyquist frequency before sampling into a digital
form, to avoid “aliasing”.

B. In terms of phasors sampled in the temporal domain, it accounts for the fact that, between one sample and the
next, the phasor may have taken any number (and direction) of extra complete revolutions.

C. It states that sampling a continuous signal has no detrimental effects because digital numbers are integers.

D. It is important for proper operation of analog-to-digital convertors.

E. A sinusoid sampled at less than two samples per cycle (the Nyquist frequency) will be indistinguishable from an
“aliased” sinusoid at a non-existent lower frequency.

46. Given the 3-bin binary number shown as an input to this circuit, which value for that number will result in a
high output for the AND gate?

A. 0

B. 4

C. 2

D. None of the other values is correct.

E. 5

47. The binary number 10110011 is represented in hexadecimal (base 16) as

A. None of the others is correct.

B. B3

C. 1103

D. 3B

E. 133

48. The decimal number 170 is represented in hexadecimal (base 16) as

A. None of the others is correct.

B. A8

C. 1010

D. AA

E. 1A
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49. The following statements are true about gates A, B, and C, except,

A. These three gates form the basis of any and all logic circuits.

B. Gate A can be constructed from one or more copies of gates B and C.

C. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

D. Gate B is an “NAND” gate meaning if both inputs are ‘1’, the output is a ‘0’. Otherwise the output is a ‘1’.

E. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

For official use only
permutation number = 2234
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BioE 1310 - Review 5 - Digital 1/16/2017
Answer Sheet - Correct answer is A for all questions

1. The decimal number 62 is represented in hexadecimal (base 16) and binary (base 2) respectively as

A. 3E and 111110

B. 3E and 111101

C. 3B and 111110

D. 3B and 1111110

E. None of the other answers is true.

Explanation: Conversion of decimal to hexadecimal and binary involves finding the coefficient for each “place”
(i.e., 1’s, 2’s, 4’s, in binary and 1’s, 16’s, 256’s, in hexadecimal). The letter ‘E’ represents 14.
[ circuits0043.mcq ]

2. The following are true regarding the MOSFET used in our lab, except,

A. It is essentially a current amplifying device, as opposed to the bipolar transistor used in the previous labs.

B. The gate impedance is so high that currents into or out of the gate can generally be ignored.

C. It is inherently more sensitive to damage from static charges, such as what might accumulate on a person wearing
rubber soled shoes.

D. It controls the flow of electrons between the source and the drain by means of an electrostatic field generated by
the voltage at the gate.

E. As opposed to bipolar transistors, for which connecting the base to +5 and the emitter to ground will destroy
the device, with a MOSFET connecting the gate to +5V and the source to ground will not by itself cause damage.

Explanation: The extreme high impedance of the gate is the MOSFET’s most useful and unique characteristic.
There is no appreciable gate current, so it is not a current amplifying device.
[ circuits0044.mcq ]

3. The following are true regarding properly designed digital circuits, except,

A. A single output of a digital gate can drive virtually unlimited numbers of inputs of other gates.

B. Digital circuits are often designed to change state on the rising or falling edge of a “clock” signal.

C. If they are state machines (i.e., if they have multiple stable conditions) their proper design needs to establish an
unambiguous power-one state that they assume when the power is first applied.

D. The acceptable states for certain “tri-state” outputs may include not only ‘1’ and ‘0’ but also “off”, so that
multiple outputs can be tied together on “busses”.

E. Inputs generally contain positive feedback hysteresis, the so-called “Schmidt trigger”, to prevent prolonged inde-
terminate states between ‘0’ and ‘1’.

Explanation: The “fan-out” of typical digital circuits is not infinite, and buffers must be used to drive more than
that number of inputs.
[ circuits0045.mcq ]
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4. The following statements are true about gates A, B, and C, except,

A. Gate C can be constructed from gates A and B.

B. These three gates form the basis of any and all digital circuits.

C. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

D. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

E. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

Explanation: The “NOT” gate cannot be constructed from “OR” and “AND” gates, try as you might. (Prove me
wrong if you can!)
[ circuits0047.mcq ]

5. Which of the following is (are) true about the circuit containing a D-flip-flop below.

I - Vout will change state with every rising edge of Vin.
II - The frequency of Vout will be double that of Vin.
III - Vout will always be the opposite of Vin.
IV - Q will always be the opposite of Q

A. I and IV

B. I, II and III

C. I, II, and IV

D. I and III

E. All of them.

Explanation: The frequency of Vout will be half that of Vin, and Vout will not always be the opposite of Vin, but
rather change state on every rising edge of Vin.
[ circuits0049.mcq ]
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6. The circuit below is equivalent to the following Boolean equation:

A. Q = (AB)(A + B)

B. Q = (A + B) + (AB)

C. Q = (AB)(A + B)

D. Q = (A + B)(A + B)

E. Q = (A + B)(A + B)

Explanation: The Boolean equation in A is one expression of the circuit.
[ circuits0050.mcq ]

7. The following are true regarding the BLIP used in our lab except, (or all are true).

A. All are true.

B. It is powered by the computer into which it is plugged.

C. Its mode of operation is governed by “jumpers”.

D. It delivers characters to the computer as if it were a keyboard, through a USB port.

E. It can be used to power external circuits on a breadboard.

Explanation: See lab.
[ circuits0088.mcq ]

8. Which of the following are representations of the decimal number 23?

I - The binary number 10111.
II - The hexadecimal number 8F.
III - The hexadecimal number 17.
IV - The binary number 1011

A. I and III

B. I and II

C. II and IV

D. III and IV

E. None of the other answers is true.

Explanation: Conversion of decimal to hexadecimal and binary involves finding the coefficient for each “place”
(i.e., 1’s, 2’s, 4’s, in binary and 1’s, 16’s, 256’s, in hexadecimal).
[ circuits0119.mcq ]
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9. Assuming inputs S (set) and R (reset) are 0, which of the following is (are) true?

I - On the rising edge of the clock input (marked by the triangle) the state of D is transfered to Q.
II - On the falling edge of the clock input, the state of D is transfered to Q.
III - The circuit, known as a D flip-flop, serves as a 1-bit memory with two possible output states.

A. I and III

B. I and II

C. II and III

D. None of the other answers

E. I, II, and III

Explanation: II is incorrect. Q is the inverse of Q. The flip-flop does not respond to falling edges, only rising edges.
[ circuits0126.mcq ]

10. Which of the following is a correct Boolean expression for the following digital circuit?

A. Q = C(A + (AB))

B. Q = C(A(A + B))

C. Q = C(A + (AB))

D. Q = C(A(A + B))

E. None of the expressions are correct.

Explanation: A is the correct expression.
[ circuits0127.mcq ]
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11. A portion of a digital decoder has an output that is true only when a particular number, 5, is present at its
input. Representing that input as a 3-bit binary number, ABC, where A is the most significant bit and C is the least
significant bit, which of the following Boolean equations is equivalent to that portion of the encoder?

A. Q = ABC

B. Q = A + B + C

C. Q = AC + B

D. Q = (A + C)B

E. None of the others is correct.

Explanation: The binary equivalent of 5 is 101, so A and C must be true and B must be false.
[ circuits0186.mcq ]

12. The decimal number 163 is represented in hexadecimal (base 16) and binary (base 2) respectively as

A. A3 and 10100011

B. A3 and 1111111

C. 7F and 10100011

D. 7F and 1111111

E. None of the other answers is true.

Explanation: Conversion of decimal to hexadecimal and binary involves finding the coefficient for each “place”
(i.e., 1’s, 2’s, 4’s, in binary and 1’s, 16’s, 256’s, in hexadecimal). The letter ‘A’ represents 10.
[ circuits0187.mcq ]

13. The following statements are true about gates A, B, and C, except, (or all are true)

A. All are true

B. These three gates form a basis from which all other logic circuits can be constructed.

C. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

D. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

E. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

Explanation:
[ circuits0188.mcq ]
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14. Concerning the D flip-flop shown below, which of the following is (are) true?

I - Assuming inputs S and R are 0, on the rising edge of the clock input (marked by the triangle) the state of D is
transferred to Q.
II - The S and R inputs set and reset the Q output when they are high (respectively) with Q assuming the opposite
state from Q. (Having both S and R high is not allowed).
III - The circuit can be used to build counters, memories, and shift-registers.

A. I, II, and III

B. I and II

C. II and III

D. III

E. I and III

Explanation:
[ circuits0191.mcq ]

15. The following are true regarding properly designed digital circuits, except, (or all are true)

A. All are true.

B. Digital circuits are often designed to change state on the rising edge of a “clock” signal.

C. If they are state machines (i.e., if they have multiple stable conditions) their proper design needs to establish an
unambiguous power-one state that they assume when the power is first applied.

D. The acceptable states for certain “tri-state” outputs may include not only ‘1’ and ‘0’ but also “off”, so that
multiple outputs can be tied together on “busses”.

E. Inputs generally contain positive feedback hysteresis, the so-called “Schmidt trigger”, to prevent prolonged inde-
terminate states between ‘0’ and ‘1’.

Explanation:
[ circuits0192.mcq ]
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16. The following statements are true about gates A, B, and C, except, (or all are true)

A. The circle at the tip of the gate shown in C represents a Schmidt trigger, which introduces hysteresis.

B. All are true

C. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

D. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

E. Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

Explanation: The circle represents inversion, turning 1’s into 0’s and 0’s into 1’s. The Schmidt trigger is inherent
in most digital circuit, using hysteresis to eliminate ambiguity when changing inputs state, but is not represented by
the circle.
[ circuits0277.mcq ]

17. The following truth table represents which logical gate?

A. Exclusive OR

B. OR

C. AND

D. NAND

E. NOR

Explanation: See slides.
[ circuits0278.mcq ]

18. A portion of a digital decoder has an output that is true only when a particular number, 3, is present at its
input. Representing that input as a 3-bit binary number, ABC, where A is the most significant bit and C is the least
significant bit, which of the following Boolean equations is equivalent to that portion of the encoder?

A. Q = ABC

B. Q = A + B + C

C. Q = BC + A

D. Q = (B + C)A

E. None of the others is correct.

Explanation: The binary equivalent of 3 is 011, so B and C must be true and A must be false.
[ circuits0279.mcq ]

7



19. The following statements are true about the following circuit, except, (or all are true)

A. All are true

B. The circuit represents a shift register.

C. If the data at the input is a 1, the data at A, B, and C, will all be 1 after 3 positive edges on the clock input.

D. The circuit represents a synchronous state machine.

E. A, B, and C in combination have 8 possible states, any of which are possible by proper manipulation of the data
input and the clock.

Explanation: Any 3 bit number can be loaded serially into this circuit.
[ circuits0282.mcq ]

20. The following statements are true about the following circuit, except

A. The impedance between the source and drain is practically infinite, independent of the gate voltage.

B. The transistor is a MOSFET.

C. Varying the voltage on the gate can change the current through the resistor.

D. The current going into the gate is practically zero.

E. A proper gate voltage will result in electrons flowing into the source, through the device, and out the drain.

Explanation: The impedance between the source and drain can be quite low with a proper gate voltage. It is the
impedance between the gate and the other leads that is practically infinite.
[ circuits0283.mcq ]
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21. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A(B)

B. Q = A(B)

C. Q = A + B

D. Q = (A) + B

E. None of the others is correct.

Explanation:
[ circuits0299.mcq ]

22. The following schematic may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A(B + C)

B. Q = A(B + C)

C. Q = A + (BC)

D. Q = (A + (BC))

E. None of the others is correct.

Explanation:
[ circuits0300.mcq ]
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23. The following statements are true about the circuit below, except, (or all are true)

A. All are correct

B. It represents a Schmitt trigger.

C. It is used to prevent unintended transitions in the logical state of the output due to noise in the input, as the
input changes voltage from logical state to another.

D. It employs hysteresis.

E. It shifts the voltage at the (+) input of the op amp depending on the output of the op amp.

Explanation: All are correct.
[ circuits0301.mcq ]

24. The following statements are true about the following circuit, except, (or all are true)

A. All are true.

B. Each D flip-flop will change state on every positive edge at its clock input.

C. The circuit is called a “ripple” counter, because the propagation delays add across each stage.

D. The outputs of the flip-flops will not change at exactly the same moment, leading to possible ambiguity if the
signals from LSB (least significant bit) to MSB (most significant bit) are jointly interpreted as a binary number.

E. Neither of the flip-flops will change state on a falling edge at its clock input.

Explanation: All are true.
[ circuits0302.mcq ]
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25. The following circuit functions as which logical gate?

A. NAND

B. OR

C. AND

D. Exclusive OR

E. NOR

Explanation: Both inputs must be high for the base of the transistor to high and thus for the transistor to be on,
bringing the output down.
[ circuits0342.mcq ]

26. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A + B

B. Q = A(B)

C. Q = A(B)

D. Q = (A) + B

E. None of the others is correct.

Explanation:
[ circuits0343.mcq ]

11



27. The following statements are true about serial and parallel data in a digital circuit, except, (or all are true)

A. All are true

B. Serial data, in which bits are sent one after the other, requires only one channel and is therefore cheaper for long
distances.

C. Parallel data, in which multiple bits are sent simultaneously on individual lines, is inherently faster than serial,
and is generally carried for short distances within a computer on a “bus”.

D. A string of D flip-flops all clocked together with each Q output tied to the subsequent D input can be used to
create a “shift register” capable of converting serial to parallel data and parallel to serial data.

E. Wireless data communication is typically serial rather than parallel.

Explanation: All are true.
[ circuits0345.mcq ]

28. The following are true about the D flip-flop (shown below) except, or all are true.

A. On the falling edge of the clock input, the Boolean value at the Data (D) input is transfered to the Q output.

B. On the rising edge of the clock input, the Boolean value at the Data (D) input is transfered to the Q output.

C. The Set (S) and Reset (R) inputs are not edge triggered, and should not both be high at the same time.

D. It acts as a 1-bit memory in a number of useful circuits, often being combined with other flip-flops to form what
are known as “state machines.”

E. All are true.

Explanation: Nothing happens on the falling edge of the clock input
[ circuits0346.mcq ]

29. The following statements are true about the typical computer, except, (or all are true)

A. All the programs in a typical modern computers are generally run in non-volatile “read only memory” (ROM).

B. The central processing Unit (CPU) recognizes binary numbers presented on the data bus as operational codes
(“op codes”) to which it responds with specific actions.

C. The program counter is decoded to sequentially activate memory locations containing steps in the program, unless
specific jumps to other locations are specified.

D. Operational codes (“op codes”) form a “machine code” language that is specific for a given hardware platform,
such as the Intel central processor unit (CPU).

E. All are true.

Explanation: Almost all programs in a typical modern computer are generally run in volatile “random access
memory” (RAM), except for a small boot-strap program known as the “BIOS” which loads other programs into
RAM at power-up.
[ circuits0348.mcq ]
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30. The following are true regarding digital data except, (or all are true).

A. All are true.

B. Such data are not immune to noise in the form of incorrect bits, especially while being transmitted/received or
stored/retrieved.

C. Noise can be greatly reduced while being transmitted/received or stored/retrieved by using redundancy (extra
“parity” bits) to detect and correct errors.

D. The dynamic range of the data is 2n − 1 where n is the number of bits per word.

E. The interpretation of the data as English uses the standardized table American Standard Code for Information
Interchange (ASCII).

Explanation: All are true.
[ circuits0349.mcq ]

31. Which of the following is a correct Boolean expression for the following digital circuit?

A. Q = C(A + (AB))

B. Q = C(A(A + B))

C. Q = C(A + (AB))

D. Q = C(A(A + B))

E. None of the expressions are correct.

Explanation: A is the correct expression.
[ circuits0402.mcq ]

32. Which of the following Boolean equations is equivalent to this truth table?

A. Q = (B + C)A

B. Q = A + B + C

C. Q = BC + A

D. Q = ABC

E. None of the others is correct.

Explanation: Self evident from Boolean expression.
[ circuits0403.mcq ]
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33. Regarding the following circuit, the following are true except (or all are true)

A. The state of the output lines does not depend on +V , only on Vin.

B. The matching resistors produce 4 equally spaced voltages.

C. As Vin increases, the comparators’ outputs will sequentially each go high.

D. With the addition of logic to encode the output lines, this is a flash analog-to-digital (A/D) convertor, which is
a particularly rapid way to turn an analog voltage into a binary number.

E. All are true.

Explanation: The state of the output lines depends not only on Vin, but also on +V (the reference voltage) since
the state of each of the comparators sees both Vin and some fraction of +V .
[ circuits0404.mcq ]

34. The following circuit functions as which logical gate?

A. NOR

B. OR

C. AND

D. Exclusive OR

E. NAND

Explanation: If either input is high, the transistor will be on, bringing the output down.
[ circuits0405.mcq ]
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35. The following circuit is logically equivalent to which single logical gate?

A. Exclusive OR

B. OR

C. AND

D. NOR

E. NAND

Explanation: If either input is 1 individually, but not both, the output is 1.
[ circuits0406.mcq ]

36. The following statements are true about serial and parallel data in a digital circuit, except, (or all are true)

A. Serial data, in which bits are sent one after the other, requires only one channel and is therefore cheaper for long
distances, and is inherently faster than parallel,.

B. All are true

C. Parallel data, in which multiple bits are sent simultaneously on individual lines, and is generally carried for short
distances within a computer on a “bus”.

D. A string of D flip-flops all clocked together with each Q output tied to the subsequent D input can be used to
create a “shift register” capable of converting serial to parallel data and parallel to serial data.

E. Wireless data communication is typically serial rather than parallel.

Explanation: Parallel data is inherently faster than serial.
[ circuits0407.mcq ]

37. The following statements are true about the typical computer, except, (or all are true)

A. All are true.

B. The central processing Unit (CPU) recognizes binary numbers presented on the data bus as operational codes
(“op codes”) to which it responds with specific actions.

C. The program counter is decoded to sequentially activate memory locations containing steps in the program, unless
specific jumps to other locations are specified.

D. Operational codes (“op codes”) form a “machine code” language that is specific for a given hardware platform,
such as the Intel central processor unit (CPU).

E. Almost all programs in a typical modern computer are generally run in volatile “random access memory” (RAM),
except for boot-strap programs required to load other programs into RAM at power-up.

Explanation:
[ circuits0408.mcq ]
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38. The following statements are true about Quantum Computing, except, (or all are true)

A. As Einstein predicted, it does not actually work.

B. As opposed to classical digital circuits, in which bits are either 1 or 0, it is based on “Qbits” coupled by quantum
entanglement.

C. It permits testing multiple possible states simultaneously.

D. All are true.

E. It promises greatly accelerated solutions to certain problems in computer science.

Explanation: Actual quantum computers have been built and demonstrated, with up to 10’s of linked Qbits.
[ circuits0449.mcq ]

39. The three fundamental gates, AND, OR, and NOT, may each be created by a collection of gates properly
connected, consisting solely of the following single kind of gate except, (or any of them can do this).

A. AND

B. XOR (exclusive OR)

C. NAND

D. NOR

E. Any of them can do this.

Explanation: There is no way to get NOT (or OR) from a collection of AND gates.
[ circuits0450.mcq ]

40. The following circuit is equivalent to which of the following Boolean equations?

A. Q = AB

B. Q = A + B

C. Q = (A)(B)

D. Q = AB

E. Q = A + B

Explanation: If either input is low, the OR gate will be high, so both inputs must be high for the OR gate to be
low. This is a NAND gate.
[ circuits0451.mcq ]
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41. The following are true about this circuit except

A. The purpose of the diode is to absorb inductive current surge from the capacitor.

B. This circuit is known as a “one-shot”.

C. With proper values of R and C, the circuit prevents the transmission of multiple transitions between 0 V to 5 V
at point x, due to contact bounce in the switch, from reaching point y.

D. If Q is at 0 V, closing the switch causes Q to change to 5 V for a period of time determined by R and C.

E. Charging the capacitor results in reseting the flip-flop.

Explanation: The purpose of the diode is to quickly discharge the capacitor when Q goes to 0 V. Capacitors do
not have inductive current surge, only inductors have that.
[ circuits0452.mcq ]

42. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A(B) + C

B. Q = A(B) + C

C. Q = A + BC

D. Q = A + B + C

E. None of the others is correct.

Explanation:
[ circuits0476.mcq ]
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43. The following truth table may be represented by which of the following Boolean expressions, (or none is correct)

A. Q = A + AB

B. Q = A(B)

C. Q = A + B

D. Q = (A) + B

E. None of the others is correct.

Explanation:
[ circuits0477.mcq ]

44. The following statements are true about Machine Learning, except

A. It depends on a thorough understanding of the particular desired task on the part of the human programmer.

B. It is a type of artificial intelligence (AI) known as “connectionist”.

C. As opposed to traditional computer programs created by a human operator, the “program” results from training
for a desired output from a set of input data.

D. Neural networks are a common form of machine learning.

E. “Deep learning” refers to neural networks with many layers.

Explanation: The whole point of machine learning is that the human programmer does not understand the partic-
ular desired task, but rather sets up a process by which the machine creates a system to produce the desired output
on its own.
[ circuits0478.mcq ]

45. The following statements are true about the Nyquist Sampling Theorem, except

A. It states that sampling a continuous signal has no detrimental effects because digital numbers are integers.

B. In terms of phasors sampled in the temporal domain, it accounts for the fact that, between one sample and the
next, the phasor may have taken any number (and direction) of extra complete revolutions.

C. A sinusoid sampled at less than two samples per cycle (the Nyquist frequency) will be indistinguishable from an
“aliased” sinusoid at a non-existent lower frequency.

D. It is important for proper operation of analog-to-digital convertors.

E. Analog signals must be filtered to remove frequencies above the Nyquist frequency before sampling into a digital
form, to avoid “aliasing”.

Explanation: Answer A is nonsense. Whether or not they are integers is not the point. The point is that they are
samples, and therefore the continuous portions of the original signal between the samples have been lost.
[ circuits0479.mcq ]
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46. Given the 3-bin binary number shown as an input to this circuit, which value for that number will result in a
high output for the AND gate?

A. 5

B. 0

C. 2

D. 4

E. None of the other values is correct.

Explanation: The binary number 1012 = 510 will result in a high output.
[ circuits0481.mcq ]

47. The binary number 10110011 is represented in hexadecimal (base 16) as

A. B3

B. 1103

C. 133

D. 3B

E. None of the others is correct.

Explanation: Conversion of binary to hexadecimal can easily be done by grouping each 4 succesive bits and
converting that ‘nibble’ into a hex digit. In this case, 1011 becomes B and 0011 becomes 3.
[ circuits0483.mcq ]

48. The decimal number 170 is represented in hexadecimal (base 16) as

A. AA

B. A8

C. 1010

D. 1A

E. None of the others is correct.

Explanation: Conversion of decimal to hexadecimal involves finding the coefficient for each “place” (1’s, 16’s). In
this case, divide by 16 which gives 10 (A) with a remainder of 10 (A)
[ circuits0484.mcq ]
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49. The following statements are true about gates A, B, and C, except,

A. Gate B is an “NAND” gate meaning if both inputs are ‘1’, the output is a ‘0’. Otherwise the output is a ‘1’.

B. These three gates form the basis of any and all logic circuits.

C. Gate A is an “OR” gate, meaning if either of the inputs is ‘1’, the output is a ‘1’. Otherwise the output is a ‘0’.

D. Gate C is an “NOT” gate, meaning the output has the opposite state of the input.

E. Gate A can be constructed from one or more copies of gates B and C.

Explanation: Gate B is an “AND” gate meaning if both inputs are ‘1’, the output is a ‘1’. Otherwise the output
is a ‘0’.
[ circuits0485.mcq ]
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