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CHAPTER 1

1. Every known element has
A. the same type of atoms
B. a unique type of atom
C. the same number of atoms
D. several different types of atom

2. An atom consist of
A. one nucleus and only one electron
B. one nucleus and one or more electrons
C. protons, electrons, and neutrons
D. answerborc

3. The nucleus of an atom is made up to
A. proton and neutrons
B. electrons and protons
C. electrons
D. electrons and protons

4. The atomic number of silicon is

A 8 B. 14

C. 4 D. 2
5. The atomic number of germanium is

A 32 B. 4

C. 2 D. 8

6. The valence shell in a silicon atom has the number
designation of
A 1 B. 0
C. 3 D. 2
7. Valence electrons are
A. inthe closet orbit to the nucleus
B. invarious orbits around the nucleus

C. inthe most distant orbit from the nucleus
D. not associated with a particular atom

8. A positive ion is formed when
A. there are more holes than electrons in the outer
orbit
B. two atoms bond together
C. avalence electron breaks away from the atom
D. an atom gains extra valence electron

9. The most widely used semiconductive material in
electronic device is
A. silicon B.
C. germanium D.

carbon
copper

10. The energy band in which free electrons exist is the
A. first band B. conduction band
C. second band D. valence band

11. Electron-holes pairs are produced by
A. ionization B. thermal energy
C. recombination D. doping

12. Recombination is when
A. acrystal is formed
B. a positive and a negative ion bond together
C. anelectron falls into a hole
D. avalence electron becomes a conduction electron

13.

14.

15.

16.

17.

In a semiconductor crystal, the atoms are held together
by

A. forces of attraction

B. the interaction of valence electrons

C. covalent bonds

D. answera,b, c

Each atom in a silicon crystal has

A.no valence electrons because all are shared with
others atoms

B.eight valence electrons because all are with other
atoms

C. fourvalence electrons

D.four conduction electrons

The current in a semiconductor is produced by
A. holesonly

B. electrons only

C. both electrons and holes

D. negative ions

In an intrinsic semiconductor

A. there are no free electrons

the free electrons are thermally produced
there are only holes

there are as many electrons as there are holes
answer b and d

moow

The difference between an insulator and a
semiconductor is

A. a wider energy gap between the valence band and

the conduction band

18.

19.

20.

21.

22.

23.

B. the number of free electrons
C. the atomic structure
D. answersa,bandc

The process of adding an impurity to an intrinsic
semiconductor is called

A. atomic modification B.
C. recombination D.

doping
ionization

A trivalent impurity is added to silicon to create
A. germanium

an n-type semiconductor

a depletion region

a p-type semiconductor

oOnw

The purpose of a pentavalent impurity is to
increase the number of free electrons
create minority carriers

reduce the conductivity of silicon
increase the number of holes

oo wp>

The majority carriers in an n-type semiconductor are
holes

conduction electrons

valence electron

protons

o0 w®p

Holes in an n-type semiconductor are

A. minority carriers that are thermally produced
B. majority carriers that are thermally produced
C. minority carriers that are produced by doping
D. majority carriers that are produced by doping

A pn junction is formed by

A. ionization

B. the boundary of a p-type and an n-type material
C. therecombination of electrons and holes

D. the collision of a proton and a neutron



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
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The depletion region is created by
A. ionization B. diffusion
C. recombination D.answera,bandc

The depletion region is consist of
nothing but minority carriers
B. positive and negative ions

C. no majority carriers

D. answerbandc

>

The term bias means

A. adc voltage is applied to control the operation of a
device

B. neithera, bnorc

C. the ratio of majority carriers to minority carriers

D. the amount of current across a diode

To forward-bias a diode

A. an external voltage is applied that is positive at the
anode and negative at the cathode

B. an external voltage applied that is negative at the
anode and positive at the cathode

C. an external voltage is applied that is positive at the p
region and negative at the n region

D. answeraandc

When diode is forward-biased

A. theonly currentis hole current

B. the only current is produced by majority carriers

C. the current is produced by both holes and electrons
D. the only current is electron current

Although current is blocked in reverse bias

A. thereis some current due to majority carriers

B. there is very small current due to minority carriers
C. thereisan avalanche current

For a silicon diode, the value of the forward-bias voltage
typically

A. must be greater than 0.3V

B. depends on the width of the depletion region

C. depends on the concentration of majority carriers

D. must be greater than 0.7 V

When forward-biased, a diode
A. block current

B. has a high resistance

C. conducts current

D. drops a large voltage

When a voltmeter is placed across a forward-biased
diode, it will read a voltage approximately equal to

A. the diode barrier potential

B. the bias battery voltage

C. the total circuit voltage

D. OV

A silicon diode is in series with 1.0 kQ resistor and a 5 V
battery. If the anode is connected to the positive battery
terminal, the cathode voltage with respect to the
negative battery terminal is

A. 0.7V B. 57V

C. 03V D. 43V

The positive lead of an ohmmeter is connected to the
anode of a diode and the negative lead is connected to
the cathode. The diode is
A. reverse-biased

C. open

E. answersbandd

B. forward-biased
D. faulty
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46.

CHAPTER 2

The average value of a half-wave rectified voltage with a
peak value of 200 V is

A. 1273V B. 141V

C. ov D. 63.7V

When a 60 Hz sinusoidal voltage is applied to the input of
a half-wave rectifier, the output frequency is

A. 60Hz B. 120 Hz

C. OHz D. 30Hz

The peak value of the input to a half-wave rectifier is 10
V. The approximate peak value of the output is

A. 107V B. 9.3V

C. 10V D. 3.18V

For the circuit in Question in Question 3, the diode must
be able to withstand a reverse voltage of

A. 5V B. 10V

C. 20V D. 3.18V

The average value of a full-wave rectified voltage with a
peak value of 75 V is

A. 375V B. 239V

C. 53V D. 47.8V

When a 60 Hz sinusoidal voltage is applied to the input of
a full-wave rectifier, the output frequency is

A. 60Hz B. 120Hz

C. 240Hz D. OHz

The total secondary voltage in a center-tapped full-wave
rectifier is 125 rms. Neglecting the diode drop, the rms
output voltage is

A 117V B.
C. 625V D.

100V
125V

When the peak output voltage is 100 V, the PIV for each
diode in a center-tapped full-wave rectifier is (neglecting
the diode drop)

A. 100V B. 141V

C. 200V D. 50V

When the rms output voltage of a bridge full wave
rectifier is 20 V, the peak inverse voltage across the
diodes is (neglecting the diode drop)

A. 283V B. 20V

C. 40V D. 56.6V

The ideal dc output voltage of a capacitor-input filter is
equal to

A. the average value of the rectified voltage

B. the rms value of the rectified voltage

C. the peak value of the rectified voltage

A certain power supply filter produces an output with a
ripple of 100 mV peak-to-peak and a dc value of 20 V.
The ripple factor is

A. 0.005 B. 0.05

C. 0.02 D. 0.00005

A 60 V peak full-wave rectified voltage is applied to a
capacitor-input filter. If f=120Hz. R, =10k Q and C=10
UF, the ripple voltage is

A. 06V B.
C. 6mV D.

5.0V
2.88V
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If the load resistance of a capacitor-filtered full-wave
rectifier is reduced, the ripple voltage

A. isnot affected B. increases

C. decreases D. has a different frequency

Line regulation is determined by

A. zener current and load current

B. changesin load resistance and output voltage
C. load current

D. changes in output voltage and input voltage

Load regulations is determined by

A. changesin zener current and load current
B. changes in load current and output voltage
C. changes in load current and input voltage
D. changesin load resistance and input voltage

A 10V peak-to-peak sinusoidal voltage is applied across a
silicon diode and series resistor. The maximum voltage
across the diode is

A. 0.7V B. 10V

C. 9.3V D. 5V

E. 43V

If the input voltage to a voltage tripler has an rms value
of 12 V, the dc output voltage is approximately

A. 36V B. 339V

C. 324V D. 509V

If one of the diode in a bridge full-wave rectifier opens,
the output is

A. one-fourth the amplitude of the input voltage

B. 0OV

C. 120Hzvoltage

D. a half-wave rectified voltage

If you are checking a 60 Hz full-wave bridge rectifier and
observe that the output has a 60 Hz ripple

A. the filter capacitor is leaky

B. the transformer secondary is shorted

C. thereis an open diode

D. the circuit is working properly

CHAPTER 3

The cathode of zener diode in a voltage regulator is
normally

A. more negative than the anode

B. more positive than the anode

C. at+0.7V

D. grounded

If a certain zener diode has a zener voltage of 3.6 V, it
operates in

A. avalanche breakdown

B. zener breakdown

C. regulated breakdown

D. forward conduction

For a certain 12 V zener diode, a 10 mA change in zener
current produces a 0.1 V change in zener voltage. The
zener impedance for this current ranges is

A. 0.1Q B. 100Q

C. 10Q D. 1Q

The data sheet for a particular zener gives V; = 10 V at I
=500 mA. Z, for these conditions is

A. 200 B.
C. 10Q D.

500
unknown
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68.

A no-load condition means that

A. theload has infinite resistance
B. the load has zero resistance

C. answeraandc

D. the output terminal are open

A varactor diode exhibits
A. a variable capacitance that depends on forward

current

B. a variable capacitance that depends on reverse
voltage

C. a constant capacitance over a range of reverse
voltages

D. a variable resistance that depends on reverse
voltage

An LED

A. emits light when forward-biased
B. emits light when reverse-biased
C. acts as avariable resistance

D. senses light when reverse-biased

Compared to a visible red LED, an infrared LED
A. produces light with longer wavelength

B. produces light when reverse-biased

C. produces light with shorter wavelengths
D. produces only one color of light

The internal resistance of a photodiode

A. increase with light intensity when forward-biased

B. decrease with light intensity when forward-biased
C. increases with light intensity when reverse-biased
D. decrease with light intensity when forward-biased

A diode that has a negative resistance characteristics is
the

A. tunnel diode
C. schottky diode

B. laser diode
D. hot-carrier diode

An infrared LED is optically coupled to a photodiode.
When the LED is turned off, the reading on an ammeter
is series with the reverse-biased photodiode will

A. increase B. notchange
C. fluctuate D. decrease

In order for a system to function properly, the various
types of circuits that make up the system must be

A. properly biased B. properly connected
C. properly interfaced D. all of the above

E. answeraandb

CHAPTER 4

The three terminals of a bipolar junction transistor are
called

A. input, output, ground C.
B. base, emitter, collector D.

p,n,p
n,p,n

In a pnp transistor, the p-region are
A. base and emitter

B. base and collector

C. emitter and collector

For operation as an amplifier, the base of a npn
transistor must be

A. 0OV

B. negative with respect to the emitter

C. positive with respect to the collector

D. positive with respect to the emitter
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The emitter current is always

A. greater than the base current

B. less than the collector current

C. greater than the collector current
D. answeraandc

The Bpc of a transistor is its

A. internal resistance B. power gain
C. voltage gain D. current gain
If Ic is 50 times larger than Ig, then Bpc is

A. 500 B. 0.02

C. 100 D. 50

The approximate voltage across the forward-biased base

emitter junction of a silicon BJT is
A. 03V B. 0.7V
C. oV D. Ve

The bias condition for a transistor to be used as linear
amplifier is called
A. reverse-reverse
C. collector bias

B. forward-reverse
D. forward-forward

If the output of a transistor amplifier is 5 V rms and the
input is 100 mV rms, the voltage gain is

A. 50 B. 500

C. 5 D. 100

When operated in cutoff and saturation, the transistor
acts like

A. aswitch

C. avariable capacitor

B. a linear amplifier
D. a variable resistor

In cutoff, Vg is
A. 0V B. minimum
C. maximum D. equaltoVc

E. answeraandb F.answer candd

In saturation, V¢ is

A. 0.7V B. equalto V¢
C. maximum D. minimum
To saturate a BJT,

A, Ig> lgisan/Boc

B. Ilg= IC(sat)

C. Vccmust be at least 10V

D. the emitter must be grounded

Once in saturation, a further increase in base current will
A. not affected the collector current

B. cause the collector current to decrease

C. cause the collector current to increase

D. turn the transistor off

If the base-emitter junction is open, the collector voltage
is

A. floating B. Vcc

C. ov D. 0.2V
CHAPTER 5

The maximum value of collector current in a biased
transistor is

A. Bocls B. l¢gsay)

C. greaterthan g D. Ilg-lg

82. Ideally, a dc load line is s straight line drawn on the
collector characteristics curves between
A. the Q-point and saturation
B.  Vegqeut ofy aNd lggsar)
C. the Q-point and cut-off
D. lg=0andlg=Ilc/Bpc
83. If a sinusoidal voltage is applied to the base of a biased
npn transistor and the resulting sinusoidal collector
voltage is clipped near zero volts, the transistor is
A. being driven into saturation
B. being driven into cut off
C. operating nonlinearly
D. answeraandc
E. answerbandc
84. The input resistance at the base of a biased transistor
depends mainly on
A, Boc B. PBpcandRg
C. Rg D. R
85. In a voltage-divider biased transistor circuit such as
Figure 5 —13, Riypase) Can generally be neglected in
calculation when
A. Rinpase) > 10 R, B. R;<<R,
C. RIN(base) > RZ D. RZ >10 RIN(base)
86. In a certain voltage-divider biased npn transistor, Vj is
2.95 V. The dc emitter voltage is approximately
A. 295V B. 2.25V
C. 0.7V D. 3.65V
87. Voltage-divider bias
A. can be essentially independent of Bpc
B. is not widely used
C. cannot be independent of Bpc
D. requires fewer components than all the other
methods
88. The disadvantage of base bias is that
A. it produces low gain
B. itisvery complex
C. it produces high leakage current
D. itistoo beta dependent
89. Emitter bias is
A. essentially independent of Bpc
B. very dependent of By
C. provides a stable bias point
D. answeraandc
90. In an emitter bias circuit, Rg = 2.7 k Q and Vg = 15 V. The
emitter current
A. is180 mA B.is 2.7 mA
C. is5.3mA D. cannot be determined
91. Collector-feedback bias is
A. based on the principle of negative feedback
B. based on beta multiplication
C. based on the principle of positive feedback
D. notvery stable
92. In a voltage-divider biased npn transistor, if the upper

voltage-divider resistor (the one connected to V¢ opens,
A. the transistor burns out

B. the transistor goes into saturation

C. the transistor goes into cutoff

D. the supply voltage is too high
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93. In a voltage-divider biased npn transistor, if the lower
voltage-divider resistor (the one connected to V¢¢) opens.
A. the collector current will decrease
B. the transistor may be driven into saturation
C. the transistor is not affected
D. the transistor may be driven into cutoff

94. In a voltage-divider biased pnp transistor, there is no
base current, but the base voltage is approximately
correct. The most likely problem(s) is

a bias resistor is open

the collector resistor is open

the base-emitter junction is open

the emitter resistor is open

answeraandc

answer c and d

mmoo®p

CHAPTER 6

95. A small-signal amplifier
A. isalways a common-emitter amplifier
B. always has an output signal in the mV range
C. uses only a small portion of its load line
D. goes into saturation once on each input cycle

96. The parameter h¢ corresponds to

A. Bac B. Boc
C. r. D. r,

97. If the dc emitter current in a certain transistor amplifier
is 3 mA, the approximate value of r' is
A. 3Q B. 3kQ
C. 0.33kQ D. 8330Q

98. A certain common-emitter amplifier has a voltage gain of
100. If the emitter bypass capacitor is removed,
A. the voltage gain will decrease
B. the voltage gain will increase
C. the circuit will become unstable
D. the Q-point will shift

99. For a common-collector amplifier, R = 100 Q, r'. = 10 Q,
and Bac = 150. The ac input resistance at the base is
A. 16.5Q B. 15kQ
C. 1100Q D. 15000Q

100.If a 10 mV signal is applied to the base of the emitter-
follower circuit in Question 5, the output signal is
approximately
A. 15mV B. 10mV
C. 100 mV D. 150 mV

101.For a common-emitter amplifier, Rc = 1.0 kQ, Rg =390 Q,
and B, = 75. Assuming the Rg is completely bypassed at
the operating frequency, the voltage gain is
A. 256 B. 66.7
C. 247 D. 75

102.In the circuit of Question 7, if the frequency is reduced to
the point where Xc(oypass) = Re, the voltage gain
A. remains the same B. isless
C. isgreater D.

103.In a certain emitter-follower circuit, the current gain is
50. The power gain is approximately
A. 50A, B. 50
C. 1 D.answeraand b

104.In a darlington pair configuration, each transistor has an
ac beta of 125. If R; is 560 Q, the input resistance is
A. 560Q B. 70Q
C. 140kQ D. 8.75 MQ

105.The input resistance of a common-base amplifier is
A. thesameasaCC
B. thesameasaCE
C. verylow
D. very high

106.In a common-emitter amplifier with voltage-divider bias,
Rinbase) = 68 kQ, Ry = 33 kQ, and R, = 15 kQ. The total
input resistance is
A, 22.2kQ B. 68kQ
C. 8.95kQ D. 12.3kQ

107.A CE amplifier is driving a 10 kQ load. If Rc = 2.2 kQ and
r'e =10 Q, the voltage gain is approximately
A. 180 B. 220
C. 10 D. 1000

108.The overall gain found in Question 14 can be expressed
in decibels as

A. 47.0dB B. 35.6dB
C. 94.1dB D. 69.8dB
CHAPTER 7

109.The JFET is
A. aunipolar device
B. avoltage-controlled device
C. acurrent-controlled device
D. answeraandc
E. answeraandb

110.The channel of a JFET is between the
A. drain and source B. gate and drain
C. input and output D. gate and source

111.A JFET always operates with
A. the gate connected to the source
B. the gate-to-source pn junction forward-biased
C. the gate-to-source pn junction reverse-biased
D. the drain connected to ground

112.For Vg = 0V, the drain current becomes constant when
Vps exceeds
A. 0V B. V,
C. Vo D. cutoff

113.The constant-current area of a FET lies between
A. pinch-off and breakdown B. 0 and lpss
C. cutoff and saturation D. cutoff and pinch-off

114.15is
A. thedrain current at cutoff
B. the maximum possible drain current
C. thedrain current with the source shorted
D. the midpoint drain current

115.Drain current in the constant-current area increases
when
A. the drain-to-source voltage decreases
B. the gate-to-source bias voltage increases
C. the gate-to-source bias voltage decreases
D. the drain-to-source voltage increases
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116.In a certain FET circuit, Vgs =0V, Vpp =15V, Ipss = 15 mA,
and Rp =470 Q. If Rp is decreased to 330 Q, lpss is
A. 1mA B. 10.5mA
C. 19.5mA D. 15mA

117.At cutoff, the JFET channel is
A. completely closed by the depletion region
B. atits wide points
C. extremely narrow
D. reverse-biased

118.A certain JFET data sheet gives Vgsiorf) = - 4 V. The pinch-
off voltage, V,,
A. cannot be determined B. is—4V
C. dependson Vg D. is+4V

119.The JFET in Question 10
A. isannchannel B. is a p channel
C. can be either D.

120.For a certain JFET, lgss = 10 nA at Vgs = 10 V. The input
resistance is
A 1MQ B. 1000 MQ
C. 100 MQ D. 1000 mQ

121.For a certain p-channel JFET, Vgs(ofy = 8 V. The value of Vg
for an approximately midpoint bias is
A. 234V B. 0V
C. 4V D. 1.25V

122.A MOSFET differs from a JFET mainly because
A. of the power rating
B. the JFET has a pn junction
C. MOSFETs do not have a physical channel
D. the MOSFET has two gates

123.A certain D-MOSFET is biased at Vgs = 0 V. Its data sheet
specifies lpss = 20 mA and V(o) = - 5 V. The value of the
drain current
A. isOA B. cannot be determined
C. is20mA D.

124.An n-channel D-MOSFET with positive Vs is operating in
A. the depletion mode B. cutoff
C. the enhancement mode D. saturation

125.A certain p-channel E-MOSFET has a Vggtn) = - 2 V. If Vgs =
0V, the drain current is
A. OA B. maximum

o

C. IDSS ID(on)

126.A TMOSFET is a special type of
A. JFET
C. answeraandc

@

D-MOSFET
E-MOSFET

o

CHAPTER 8

127.In a common-source amplifier, the output voltage is 180°
out of phase with the input

in phase with the input

taken at the source

taken at the drain

answer a and ¢

answer a and d

moo®»

128.In a certain common-source (CS) amplifier, Vps = 3.2 V
rms and Vgs = 280 mV rms. The voltage gain is
A1 B. 114
C. 8.75 D. 3.2

129.In a certain CS amplifier, Rp = 1.0 kQ, Rs = 560 Q, Vpp = 10
V, and g,, = 4500 pS. If the source resistor is completely
bypassed, the voltage gain is
A. 450 B. 45
C. 45 D. 252

130.ldeally, the equivalent circuit of a FET contains
A. acurrent source in series with a resistance
B. aresistance between drain and source terminals
C. acurrent source between gate and source terminals
D. a current source between drain and source
terminals

131.The value of the current source in Question 4 is
dependent on the
A. transconductance and gate-to-source voltage
B. dcsupply voltage
C. external drain resistance
D. answerbandc

132.A certain common-source amplifier has a voltage gain of
10. If the source bypass capacitor is removed,
A. the voltage gain will increase
B. the transconductance will increases
C. the voltage gain will decreases
D. the Q-point will shift

133.A CS amplifier has a load resistance of 10 kQ and Rp = 820
Q, If g =5mS and V;, = 500 mV, the output signal

voltage is
A. 189V B. 2.05V
C. 25V D. 05V

134.If the load resistance in Question 7 is removed, the
output voltage will
A. stay the same B. decrease
C. increase D. bezero

135.A certain common-drain (CD) amplifier with Rg = 1.0 kQ
has a transconductance of 6000 pS. The voltage gain is
A1 B. 0.86
C. 0.98 D. 6

136.The data sheet for the transistor used in a CD amplifier
specifies lgss = 5 nA at Vgs = 10 V. If the resistor from ate
to ground, Rg, is 50 MQ, the total input resistance is
approximately.
A. 50 MQ B. 200 MQ
C. 40MQ D. 20.5MQ

137.The common-gate (CG) amplifier differs from both the CS
and CD configuration in that it has a
A. much higher voltage gain
B. much lower voltage gain
C. much higher input resistance
D. much lower input resistance

138.I1f you are looking for both good voltage gain and high
input resistance, you must use a
A. CS amplifier B. CD amplifier
C. CG amplifier D.

139.For small-signal operation, an n-channel JFET must be
biased at
A. VGS = O \Y B. VGS = VGS(Off)
C. - Vesjof) <Ves<OV D. Vs = Vas(off)
E. ov <VG5<+VG5(Off)
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140.Two FET amplifier are cascaded. The first stage has a
voltage gain of 5 and the second stage has a voltage gain
of 7. The overall voltage gain is
A. 35
B. 12
C. dependent on the second stage loading

141.If there is an internal open between the drain and source
in a CS amplifier, the drain voltage is equal to

A. 0V B. Vpp
C. avalue less than normal D. Vgs
CHAPTER 9

142.An amplifier that operates in the linear region at all times
is
A. Class A B. Class AB
C. ClassB D. ClassC

143.A certain class A power amplifier delivers 5 W to a load
with an input signal power of 100 mW. The power gain is
A. 100 B. 50
C. 250 D. 5

144.The peak current a class A power amplifier can deliver to
a load depends on the
A. maximum rating of the power supply
B. quiescent current
C. currentin the bias resistor
D. size of the heat sink

145.For maximum output, a class A power amplifier must be
maintain a value of quiescent current that is
A. one-half the peak load current
B. twice the peak load current
C. atleast as large as the peak load current
D. justabove the cutoff value

146.A certain class A power amplifier has Vegq =12 Vand l¢gq =
1 A. The maximum signal power output is
A. 6W B. 12W
C. 1w D. 0.707 W

147.The efficiency of a power amplifier is the ratio of the
power delivered to the load to the
A. input signal power
B. power dissipated in the last stage
C. power from the dc power supply
D. none of these answer

148.The maximum efficiency of a class A power amplifier is
A. 25% B. 50%
C. 7% D. 98%

149.The transistor is a class B amplifier are biased

A. into cutoff B. insaturation
C. at midpoint of the load line D. right at
cutoff

150.Crossover distortion is a problem for

A. class A amplifiers B. class AB
amplifiers

C. class B amplifiers D. all of these
amplifiers

151.A BJT class B push-pull amplifier with no transformer
coupling uses
A. two npn transistors B. two pnp transistors
C. complementary symmetry transistors
D. none of these

152.A current mirror in a push-pull amplifier should give an
lcq that is
A. equal to the current in the bias resistors and diodes
B. twice the current in the bias resistors and diodes
C. half the current in the bias resistors and diodes
D. zero

153.The maximum efficiency of a class B push-pull amplifier is
A, 25% B. 50%
C. 79% D. 98%

154.The output of a certain two-supply class B push pull
amplifier has a V¢c of 20 V. If the load resistance is 50 Q,
the value of Iy is
A. 5mA B. 04A
C. 4mA D. 40mA

155.The maximum efficiency of a class AB amplifier is
A. higher than aclass B
B. the same asclass B
C. aboutthesameasaclass A
D. slightly less than a class B

156.The power dissipation of a class C amplifier is normally
A. verylow B. very high
C. thesameasaclassB D. the same as a class A

157.The efficiency of a class C amplifier is
A. lessthan class A
B. lessthan class B
C. lessthan class AB
D. greater than classes A, B, or AB

158.The transistor in a class C amplifier conducts for
A. more than 180° of the input cycle
B. one-half of the input cycle
C. averysmall percentage of the input cycle
D. all of the input cycle

CHAPTER 10

159.The low-frequency response of an amplifier is
determined in part by
A. the voltage gain
B. the type of transistor
C. thesupply voltage
D. the coupling capacitors

160.The high-frequency response of an amplifier is
determined in part by
A. the gain-bandwidth product
B. the bypass capacitor
C. theinternal transistor capacitances
D. the roll-off

161.The bandwidth of an amplifier is determined by
A. the midrange gain
B. the critical frequencies
C. theroll-off rate
D. the input capacitance

162.The gain of a certain amplifier decrease by 6 dB when the
frequency is reduced from 1 kHz to 10 Hz. The roll-off is
A. -3 dB/decade
B. -6 dB/decade
C. -3dB/octave
D. -6dB/octave
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163.The gain of a particular amplifier at a given frequency
decreases by 6 dB when the frequency is doubled. The
roll-off is

- 12 dB/decade

B. -20dB/decade

C. -6dB/octave

D. answerbandc

>

164.The miller input capacitance of an amplifier is
dependent, in part, on
A. theinput coupling capacitor
B. the voltage gain
C. the bypass capacitor
D. none of these

165.An amplifier has the following critical frequencies: 1.2
kHz, 950 Hz, 8 kHz, and 8.5 kHz. The bandwidth is
A. 7550 Hz B. 7300 Hz
C. 6800 Hz D. 7050 Hz

166.ldeally, the midrange gain of an amplifier
A. increase with frequency
B. decrease with frequency
C. remains constant with frequency
D. depends on the coupling capacitors

167.The frequency at which an amplifier’s gain is 1 is called
the
A. unity-gain frequency
B. midrange frequency
C. corner frequency
D. break frequency

168.When the voltage gain of an amplifier is increased, the
bandwidth
A. is not affected
B. increases
C. decreases
D. becomes distorted

169.If the f, of the transistor used in a certain amplifier is 75
MHz and the bandwidth is 10 MHz, the voltage gain must
be
A. 750 B. 7.5

C. 10 D. 1

170.In the midrange of an amplifier’'s bandwidth, the peak
output voltage is 6 V. At the lower critical frequency, the
peak output voltage is
A. 3V B. 3.82V
C. 8.48V D. 4.24V

171.At the upper critical frequency, the peak output voltage
of a certain amplifier is 10 V. The peak voltage in the
midrange of the amplifier is
A. 7.07V B. 637V
C. 14.14v D. 10V

172.1In the step response of a noninverting amplifier, a longer
rise time means
A. anarrower bandwidth B. alowerf
C. ahigherf,, D.answeraandb

173.The lower critical frequency of a direct-coupled amplifier
with no bypass capacitor is
A. variable B. OHz
C. dependent on the bias D. none of these

CHAPTER 11

174.a thyristor has
A. two pn junctions
B. three pn junctions
C. four pn junctions
D. only two terminals

175.Common types of thyristors includes
A. BJTs and SCRs
B. UJTsand PUTs
C. FETs and triacs
D. diacs and triacs

176.A 4-layer didoe turns on when the anode to cathode
voltage exceeds
A. 0.7V
B. the gate voltage
C. the forward-breakover voltage
D. the forward-blocking voltage

177.0nce it conducting, a 4-layer diode can be turned off by
A. reducing the current below a certain value
B. disconnecting the anode voltage
C. answeraandb
D. neither answeranorb

178.An SCR differs from 4-layer diode because
A. it has a gate terminal
B. itis not thyristor
C. it does not have four layers
D. it cannot be turned on and off

179.An SCR can be turned off by
A. forced commutation
B. a negative pulse on the gate
C. anode current interruption
D. answera,bandc
D. answeraandc

180.In the forward-blocking region, the SCR is
A. reverse-biases
B. in the off state
C. intheon state
D. atthe point of breakdown

181.The specified value of holding current for an SCR means

that

A. the device will turn on when the anode current
exceeds this value

B. the device will turn off when the anode current falls
below this value

C. the device may be damaged if the anode current
exceeds this value

D. the gate current must be equal or exceeds this value
to turn the device on

182.The diac is
A. athyristor
B. a bilateral, two terminal device
C. like two parallel 4-layer diode in reverse directions
D. answera,bandc

183.The triac is
A. like a bi-directional SCR
B. afour-terminal device
C. not a thyristor
D. answeraandb
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184.The SCS differs from the SCR because
A. it does not have a gate terminal
B. its holding current is less
C. it can handle much higher currents
D. it has two gate terminals

185.The SCS can be turned on by
A. an anode voltage that exceeds forward-breakover
voltage
B. a positive pulse on the anode gate
C. anegative pulse on the anode gate
D. eitherborc

186.The SCS can be turned off by

A. a negative pulse on the cathode gate and a positive
pulse on the anode gate

B. reducing the anode current to below the holding
value

C. answeraandb

D. a positive pulse on the cathode gate and a negative
pulse on the anode gate

187.Which of the following is not a characteristic of the UJT?
A. intrinsic standoff ratio
B. negative resistance
C. peak-point voltage
D. bilateral conduction

188.The PUT is
A. much like the UJT
B. not a thyristor
C. triggered on and off by the gate-to-anode voltage
D. not a four-layer device

189.In a phototransistor, base current is
A. set by bias voltage
B. directly proportional to light
C. inversely proportional to light
D. nota factor

CHAPTER 12

190.An integrated circuit (IC) op-amp has
A. two inputs and two outputs
B. oneinput and one-output
C. two inputs and one output

191.Which of the following characteristics does not
necessarily apply to an op-amp?
A. high gain
C. high input impedance

B. low power
D. low output impedance

192.A differential amplifier
A. is part of an op-amp
B. hasone input and one output
C. hastwo outputs
D. answeraandc

193.When an op-amp is operated in the single-ended mode,
the output is grounded
A. one input is grounded and a signal is applied to the
other
B. both inputs are connected together
C. the outputis notinverted

194.In the differential mode,
A. opposite polarity signals are applied to the inputs
B. thegainis1
C. the output are different amplitudes
D. only one supply voltage us used

195.In the common mode,
A. both inputs are grounded
B. the output are connected together
C. anidentical signal appears on both inputs
D. the output signals are in-phase

196.Common-mode gain is
A. very high B. verylow
C. always unity D. unpredictable

197.1f A4y = 3500 and A, = 0.35, the CMRR is
A. 1225 B. 10,000
C. 80dB D. answers b and c

198.With zero volts on both inputs, an op-amp ideally should
have an output equal to
A. the positive supply voltage
B. the negative supply voltage
C. zero
D. the CMRR
199.0f the valued listed, the most realistic value for open-
loop gain of an op-amp is
A1 B. 2000
C. 80db D. 100,000

200.A certain op-amp has a bias current of 50pA and 49.3pA.
The input offset current is
A. 700 nA B. 99.3pA
C. 49.7uA D. none of these

201.The output of a particular op-amp increases 8 Vin 12 ps.
The slew rate is
A. 96 V/us
C. 1.5V/us

B.0.67 V/ us
D. none of the above

202.The purpose of offset nulling is to
A. reduce gain
B. equalize the input signals
C. zero the output error voltage

203.For an op-amp with negative feedback, the output is
A. equal to the input
B. increased
C. fed back to the inverting input
D. fed back to the noninverting input

204.The use of negative feedback
A. reduces the voltage gain of an op-amp
B. makes the op-amp oscillate
C. makes linear operation possible
D. answeraandc

205.Negative feedback
A. increases the input and output impedances
B. increases the input impedance and the bandwidth
C. decreases the output impedance and the bandwidth
D. does not affect impedances of bandwidth

206.A certain inverting amplifier has an R; of 0.1 kQ and an R¢
of 100 kQ. The closed loop gain is
A. 100,000 B. 1000
C. 101 D. 100

207.1f the feedback resistor in Question 17 is open, the
voltage gain is
A. increases B. decreases
C. isnot affected D. depends on R;
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208.A certain inverting amplifier has a closed-loop gain of 25.
The op-amp has an open-loop gain of 100,000. if another
op-amp with an open loop gain of 200,000 is substituted
in the configuration, the closed-loop gain
A. doubles B. drops to 12.5
C. remains at 25 D. increases slightly

209.A voltage follower
A. hasagainofl
C. has no feedback resistor

B. is noninverting
D. has all of these

210.The bandwidth of an ac amplifier having a lower critical
frequency of 1 kHz and an upper critical frequency of 10
kHz is
A. 1kHz B. 9kHz
C. 10kHz D. 11kHz

211.The bandwidth of a dc amplifier having an upper critical
frequency of 100 kHz is
A. 100 kHz B. unknown
C. infinity D. OkHz

212.The midrange open-loop of an op amp
A. extends from lower critical frequency to the upper
critical frequency
B. extends from 0 Hz to the upper critical frequency
C. rolls off at 20 db/decade beginning at 0 Hz
D. answersaandc

213.The frequency at which the open-loop gain is equal to 1
is called
A. the upper critical frequency
B. the cutoff frequency
C. the notch frequency
D. the unity-gain frequency

214.Phase shift through an op-amp is caused by
A. the internal RC circuits
B. the external RC circuits
C. the gain roll-off
D. negative feedback

215.Each RC circuit in an op-amp
A. causes the gain to roll off at — 6 dB/octave
B. causes the gain to roll off at — 20 db/octave
C. reduces the midrange gain by 3 dB
D. answeraandb

216.When negative feedback is used, the gain-bandwidth
product of an op-amp
A. increases B. decreases
C. staysthe same D. fluctuates

217.If a certain op-amp has a midrange open-loop gain of
200,000 and a unity gain frequency of 5 MHz, the gain-
bandwidth product is
A. 200,000 Hz
B. 1x10"Hz
C. 5,000,000 Hz
D. not determinable from the information

218.If a certain op-amp has a closed-loop gain of 20 and an
upper critical frequency of 10 MHz, the gain-bandwidth
product is
A. 200 MHz B. 10 MHz
C. the unity-gain frequency D. answer a and c

CHAPTER 13

219.In a zero-level detector, the output changes state when
the input
A. is positive
C. crosses zero

B. is negative
D. has a zero rate of change

220.The zero-level detector is one application of a
A. comparator B. differentiator
C. summing amplifier D. diode

221.Noise on the input of a comparator can cause the output
to
A. hangup in one state
B. gotozero
C. change back and forth erratically between two
states
D. produce the amplified noise signal

222.The effect the noise can be reduced by
A. lowering the supply voltage
B. using positive feedback
C. using negative feedback
D. using hysteresis
E. answerbandd

223.A comparator with hysteresis
A. has one trigger point
B. has two trigger points
C. hasavariable trigger point
D. is like a magnetic circuit

224.1n a comparator with hysteresis
A. abias voltage is applied between the two inputs
B. only one supply voltage is used
C. a portion of the output is feedback to the inverting
input
D. a portion of the output is feedback to the
noninverting input

225.Using the output bounding in a comparator
A. makes faster
B. keeps the output positive
C. limits the output levels
D. stabilizes the output

226.A summing amplifier can have
A. onlyoneinput
B. only two inputs
C. any number of inputs

227.1f the voltage gain for each input of a summing amplifier
with a 4.7 kQ feedback resistor is unity, the input resistor
must have a value of
A. 4.7kQ
B. 4.7 kQ divided by number of inputs
C. 4.7 kQ times the number of inputs

228.An average amplifier has five inputs. The ratio R¢{R; must
be
A. 5 B. 0.2
C. 1

229.In a scaling adder, the input resistors are
A. all the same value
B. all of different values
C. each proportional to the weight of its input
D. related by a factor of two
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230.In an integrator, the feedback element is a
A. resistor B. capacitor
C. zener diode D. voltage divider

231.For a step input, the output of an integrator is
A. apulse B. a triangular waveform
C. aspike D.aramp

232.The rate of change of an integrator’s output voltage in
response to a step input is set by
A. the RCtime constant
B. the amplitude of the step input
C. the current through the capacitor
D. all of these

233.In a differentiator, the feedback element is
A. resistor B. capacitor
C. zenerdiode D. voltage divider

234.The output of a differentiator is proportional to
A. the RCtime constant
B. the rate at which the input is changing
C. the amplitude of the input
D. answeraandb

235.When you apply a triangular waveform to the input of a
differentiator, the output is
A. adclevel
B. aninverted triangular waveform
C. asquare waveform
D. the first harmonic of the triangular waveform

CHAPTER 14

236.To make a basic instrumentation amplifier, it takes
A. one op-amp with a certain feedback arrangement
B. two op-amps and seven resistors
C. three op-amps and seven capacitors
D. three op-amps and seven resistors

237.Typically, an instrumentation amplifier has an external
resistor used for
A. establishing the input impedance
B. setting the voltage gain
C. setting the current gain
D. interfacing with an instrument

238.Instrumentation amplifiers are used primarily in
A. high-noise environments
B. medical equipment
C. testinstruments
D. filter circuits

239.Isolation amplifiers are used primarily in remote, isolated
locations systems that isolate a single signal from many
different signals
A. applications where there are high voltages and

sensitive
B. equipment
C. applications where human safety is a concern

D. answercandd

240.The three parts of a basic isolation amplifier are
A. amplifier, filter, and power
B. input, output, and coupling
C. input, output, and power
D. gain, attenuation, and offset

241.The stage of most isolation amplifiers are connected by
A. copper strips B. transformers
C. microwave links D. current loops

242.The characteristics that allows an isolation amplifier to
amplify small signal voltages in the presence of much
greater noise voltages is its
A. CMRR
B. high gain
C. high input impedance
D. magnetic coupling between input and output

243.The term OTA means
A. operational transistor amplifier
B. operational transformer amplifier
C. operational transconductance amplifier
D. output transducer amplifier

244.1n an OTA, the transconductance is controlled by
A. the dc supply voltage
B. the input signal voltage
C. the manufacturing process
D. a bias current

245.The voltage gain of an OTA circuit is set by
A. afeedback resistor
B. the transconductance only
C. the transconductance and the load resistor
D. the bias current and supply voltage

246.An OTA is basically a

voltage-to-current amplifier
B. current-to-voltage amplifier
C. current-to-current amplifier
D. voltage-to-voltage amplifier

>

247.The operation of a logarithmic amplifier is based on

A. the nonlinear operation of an op-amp

B. the logarithmic characteristics of a pn junction

C. the reverse breakdown characteristics of a pn
junction

D. the logarithmic charge and discharge of an RC circuit

248.If the input to a log amplifier is x, the output is
proportional to
A € B. Inx
C. logi D. 2.3logo"
E. answeraandc F.answerbandd

249.If the input to an antilog amplifier is x, the output is
proportional to
A eIn)( B ex
C. Inx D. e~

250.The logarithm of the product of two numbers is equal to
the
A. sum of the two numbers
B. sum of the logarithms of each of the numbers
C. ratio of the logarithm of the numbers

251.1f you subtract In y from In x, you get

A. Inx/Iny B. (Inx)(Iny)
C. In(x/y) D. In(y/x)
CHAPTER 15

252.The term pole in filter terminology refers to
A. a high-gain op-amp B. one complete active filter
C. asingle RC circuit D. the feedback circuit
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253.A single resistor and a single capacitor can be connected
to form a filter with a roll-off rate of

- 20 dB/decade

B. -40dB/decade

C. -6dB/octave

D. answeraandc

>

254.A band-pass response has
A. two critical frequencies
B. one critical frequency
C. aflat curve in the passband
D. awide bandwidth

255.The lower frequency passed by a low-pass filter is
A. 1Hz B.0Hz
C. 10Hz D. dependent on the critical frequency

256.The quality factor (Q) of a band-pass filter depends on
A. the critical frequencies
B. only the bandwidth
C. the center frequency and the bandwidth
D. only the center frequency

257.The damping factor of an active filter determines
A. the voltage gain
B. the critical frequency
C. the response characteristics
D. the roll-off rate

258.A maximally flat frequency response is known as
A. chebyshev B. butterworth
C. Bessel D. colpitts

259.The damping factor of a filter is set by
A. the negative feedback circuit
B. the positive feedback circuit
C. the frequency-selective circuit
D. the gain of the op-amp

260.The number of poles in a filter affect the
A. voltage gain B. bandwidth
C. center frequency D. roll-off rate

261.Sallen-Key filters are
A. single-pole circuit
B. second-order filters
C. butterworth filters
D. band-pass filters

262.When filters are cascaded, the roll-off rate
A. increases B. decreases
C. does not change

263.When the low-pass and a high-pass filter are cascaded to
get a band-pass filter, the critical frequency of the low-
pass filter must be
A. equal to the critical frequency of the high-pass filter
B. less than the critical frequency of the high-pass filter
C. greater than critical frequency of the high-pass
filter

264.A state-variable filter consist of
A. one op-amp with multiple-feedback paths
B. asumming amplifier and two integrators
C. asumming amplifier and two differentiators
D. three butterworth stages

265.When the gain of a filter is minimum at its center
frequency, it is
A. aband-pass filter
B. aband-stop filter
C. anotch filter
D. answerbandc

CHAPTER 16

266.An oscillator differs from an amplifier because
A. it has more gain
B. it requires no input signal
C. itrequires no dc supply
D. it always has the same output

267.Wien-bridge oscillators are based on
positive feedback

B. negative feedback

C. the piezoelectric effect

D. high gain

>

268.0ne condition for oscillation is
A. a phase shift around the feedback loop of 180°
B. again around the feedback loop of one-third
C. aphase shift around the feedback loop of 0°
D. again around the feedback loop of less than 1

269.A second condition for oscillation is
A. no gain around the feedback loop
B. again of 1 around the feedback loop
C. the attenuation of the feedback circuit must be one-
third
D. the feedback circuit must be capacitive

270.In a certain oscillator, Ay = 50. The attenuation of the
feedback circuit must be
A1 B. 0.01
C. 10 D. 0.02

271.For an oscillator to properly start, the gain around the
feedback loop must initially be
A 1 B. lessthan1l
C. greaterthanl1 D. equaltoB

272.In a Wien-bridge oscillator, if the resistance in the
positive
A. feedback circuit are decreased, the frequency
B. decreases
C. increases
D. remains the same

273.The Wien-bridge oscillator’s positive feedback circuit is
A. anRLcircuit B. an LC circuit
C. avoltage divider D. a lead-lag circuit

274.A phase-shift oscillator has
A. three RC circuits
C. aT-type circuit

B. three LC circuits
D. a m-type circuits

275.Colpitts, Clapp, and Hartley are names refer to
A. types of RC oscillation
B. inventors of the transistor
C. types of LC oscillators
D. types of filters

276.An oscillator whose frequency is charged by a variable dc
voltage is known as
A. acrystal oscillator B.aVCO
C. an Armstrong oscillator D. a piezoelectric device
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277.The main feature of a crystal oscillator is
A. economy B. reliability
C. stability D. high frequency

278.The operation of a relaxation oscillator is based on
A. the charging and discharging of a capacitor
B. a highly selective resonant circuit
C. avery stable supply voltage
D. low power consumption

279.Which of the following is not an input or output of the

555 timer?

A. threshold B. control voltage
C. clock D. trigger

E. discharged F. reset
CHAPTER 17

280.In amplitude modulation, the pattern produced by the
peaks of the carrier signal is called the
A. index B. envelope
C. audio signal D. upper-side frequency

281.Which of the following is not a part of an AM
superheterodyne receiver?
A. mixer B. IF amplifier
C. DCrestorer D. detector
E. audio amplifier F. local oscillator

282.In an AM receiver, the local oscillator always produces a
frequency that is above the incoming RF by
A. 10.7 kHz B. 455 MHz
C. 10.7 MHz D. 455kHz

283.An FM receiver has an IF frequency that is
A. inthe 88 MHz to 108 MHz range
B. inthe 540 kHz to 1640 kHz range
C. 455kHz
D. greater than the IF in an AM receiver

284.The detector or discriminator in an AM or an FM receiver
A. detects the difference frequency from mixer
B. changesthe RFto IF
C. recovers the audio signal
D. maintains a constant IF amplitude

285.In order to handle all combinations of input voltage
polarities, a multiplier must have
A. four-quadrant capability
B. three-quadrant capability
C. fourinputs
D. dual-supply voltages

286.The internal attenuation of a multiplier is called the
A. transconductance B. scalefactor
C. reduction factor D.

287.When the two inputs of a multiplier are connected
together, the device operates as a
A. voltage doubler
B. square root circuit
C. squaring circuit
D. averaging circuit

288.Amplitude modulation is basically a
A. summing of two signals
B. multiplication of two signals
C. subtraction of two signals
D. nonlinear process

289.The frequency spectrum of a balanced modulator
contains

a sum frequency

a difference frequency

a carrier frequency

answer a, b, and c

answers aand b

answers b and ¢

mmoON®wP>

290.The IF in a receiver is the

A. sum of the local oscillator frequency and the RF
carrier frequency
local oscillator frequency

B. difference of the local oscillator frequency and the
carrier RF frequency

C. difference of the carrier frequency and the audio
frequency

291.When a receiver is tuned from one RF frequency to
another, the IF changes by an amount equal to the LO
(local oscillator) frequency
A. the IF stays the same
B. the LO frequency changes by an amount equal to the
audio frequency
C. both LO and the IF frequencies change

292.The output of the AM detector goes directly to the
A. IF amplifier B. mixer
C. audio amplifier D. speaker

293.If the control voltage to a VCO increases, the output
frequency
A. decreases
B. does not change
C. increases

294.A PLL maintains lock by comparing
A. the phase of two signals
B. the frequency of two signals
C. the amplitude of two signals

Chapter 18

295.In the case of line regulation,

A. when the temperature varies, the output voltage
stays constant

B. when the output voltage changes, the load current
stays constant

C. when the input voltage changes, the output voltage
stays constant

D. when the load changes, the output voltage stays
constant

296.All of the following are parts of a basic voltage regulator
except
A. control element
C. voltage-follower
E. reference voltage

B. sampling circuit
D. error detector

297.The basic series regulator, V, is determined by
A. the control element B. the sample circuit
C. thereference voltage D. answers b and c

298.The main purpose of current limiting in a regulator is
A. protection of the regulator from excessive current
B. protection of the load from excessive current
C. to keep the power supply transformer from burning
up
D. to maintain a constant output voltage



hosted at www.educationobserver.com/forum

299.In a linear regulator, the control transistor is conducting
A. asmall part of the time
B. half the time
C. all of the time
D. only when the load current is excessive

300.In a switching regulator, the control transistor is
conducting
A. part of the time
B. all of the time
C. only when the input voltage exceeds a set limit
D. only when there is an overload

301.The LM317 is an example of an IC
A. three-terminal negative voltage regulator
B. fixed positive voltage regulator
C. switching regulator
D. linear regulator
E. variable positive voltage regulator
F. answers b and d only
G. answers d and e only

302.An external pass transistor is used for
A. increasing the output voltage
B. improving the regulation
C. increasing the current that the regulator can handle
D. short circuit protection





