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Chapter # 1 Electric Current and Ohm’s Law

1) Resistivity of wire depends on Material.

2) When n resistances each of value r are connected in parallel, then resultant resistance
is X. When these n resistances are connected in series, total resistance is n?x.

3) Resistance of a wire is r ohms. The wire is stretched to double its length, then its
resistance in ohms is 4r.

4) Kirchhoff 2" law is based on law of conversation of Energy.

5) The diameter of nucleus of an atom is of the order of 10~ 1*m.

6) The mass of proton is roughly 1840 times the mass of an electron.

7) The charge on an electron is known to be 1.6 x10~12 coulomb. In a circuit the current
flowing is 1 A. 0.625x 10 %electrons will be flowing through the circuit in a second.

8) Two bulbs marked 200 watt-250 volts and 100 watt-250 volts are joined in series to
250 volts supply. the power consumed in the circuit is 67 watt.

9) Ampere second could be the unit of charge.

10) Ampere/volt is not the same as watt.

11) One kilowatt hour of electrical energy is the same as 36x 10> joules.

12) All electric current of 5A is same as 5 C/sec.

13) An electron of mass m kg and having a charge of e coulombs travels from rest through
a potential difference of V volts. Its kinetic energy will be eV.

14) The value of the following is given by 100(kilo ampere) x (micro ampere) = 0.1A

100 milli ampere x 10 ampere

15) A circuit contains two un-equal resistances in parallel, potential differences across
each is same.

16) Conductance is expressed in terms of mho.

17) the value of resistivity of copper 1.7x10~8 ohm-cm.

18) A copper wire of length | and diameter d has potential difference V applied at its two
ends. The drift velocity is vd. If the diameter of wire is made d/3, then drift velocity
becomes vd.

19) Two resistances R1 and R2 give combined resistance of 4.5 ohms when in series and 1
ohm when in parallel. The resistances are 1.50hm and 3ohm.

20) We have three resistances of values 2 ohm , 3 ohm ,and 6 ohm. 2 ohm resistance in
series with parallel combination of 3 ohm and 6 ohm resistance give an effective

resistance of 4 ohm.
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21) Three equal resistors are connected in series across a source of emf together dissipate
10 watts of power. The power would be dissipate in the same resistors when they are
connected in parallel across the same source of emf is 90 watt.

22) Four identical resistors are first connected in parallel and then in series. The resultant
resistance of the first combination to the second will be 1/16 times.

23) Twelve wire of same length and same cross-section are connected in the form of a cube.
If the resistance of each wire is R, then the effective resistance between P and Q will
be 5/6 R.

24) When P= Power, V= Voltagel = Current, R = Resistance and G= Conductance, G=P/I?

is incorrect relation. (V=VPR , P=V2G, I:\/m are correct relations).

25) The unit of electrical conductivity is mho/ metre.

26) The ratio of the resistance of a 100 W,220V lamp to that of a 200W, 110 V lamp will
be nearly 4.

27) The resistance of 100W ,200V lamp is 400 ohm.

28) Two 1 kilo ohm, ¥2 W resistors are connected in series. Their combined resistance value
and wattage will be 2kQ, 1W.

29) Wheat stone bridge method can be used for absolute measurement of resistances.

30) Three 3 ohm resistors are connected to form a triangle. the resistance between any two
of the corner is 2€).

31) 4 combinations may be obtained with three resistors. Each having the resistance R.

32) A wire of 0.14 mm diameter and specific resistance 9.6 uQ - cm is 440 cm long. The
resistance of the wire will be 27.4Q.

33) Ohm’s law is not applicable to semiconductors.

34) A metal resistor has a resistance of 10 ohms at 0°C and 11 ohms at 160°C, the
temperature coefficient would be 0.000625/C.

35) Specified resistance of a substance is measured in ohm-cm.

36) A wire of resistance R has it length and area of cross-section both doubled. Its resistance
will become R.

37) Ohms law is applicable on insulators.

38) The element of an electric heater is made of nichrome.

39) 5 x 10%electrons pass across the section of a conductor in 1 minutes and 20 seconds.

The current is flowing 0.1mA.
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40) Three elements having conductance G1, G2, and G3 are connected in parallel. Their
combined conductance will be G1+G2+G3.

41) A cube of material of side 1 cm has a resistance of 0.002 Q between its opposite faces.
If the same volume of the material has a length of 8 cm and a uniform cross - section,
the resistance of this length will be 0.128 ohm.

42) A 60W bulb is connected in series with a room heater and combination is connected
across the mains. If the 60W is replaced by a 100W bulb, the heater output will
increase.

43) Two aluminium conductors have equal length. The cross-sectional area of one
conductor is four times that of the other. If the conductor having smaller cross-sectional
area has a resistance of 100 ohms the resistance of other conductor will be 25 ohm.

44) A nichrome wire used as a heater coil has a resistance of 1ohm/m. for a heater of 1kw
at 200v, the length required is 40 m.

45) Variable resistors are wire wound resistors.

46) Low resistance can be accurately measured by Kelvin Bridge.

47) A heating element of a hot plate on an electric cooking range draws 12 A from 240 v
mains. 3.6 kwh of energy will be consumed in one hour and 15 min.

48) Temperature coefficient of resistance is expressed in terms of ohms/ohm°C.

49) If R1 is the resistance of a coil of copper at t °C and RT is the resistance at T °C and
also the resistance temperature coefficient of copper per degree centigrade at 0°C is
1/234.45, then RU/RT is (234.45 + t) / (234.45 + T).

50) Resistivity is usually expressed in terms of ohms/cm-cube.

51) Copper material is expected to have least resistivity.

52) The shunt winding of a motor has a resistance of 85 ohm at 22°C. When the motor runs
at full load, its resistance increases to 100 ohms. The resistance temperature coefficient
of winding per 0°C is 0.004. The rise in temperature of the winding will be nearly 70°C.

53) The resistance temperature coefficient is defined as the ratio of increase in resistance
per degree centigrade to the resistance at 0°C.

54) Two coils connected in series have resistance of 600 ohm and 300 ohm and temperature
coefficients of 0.1% and 0.4% respectively. The resistance of the combination at 50°C
will be 990 ohms.

55) A 100 W, 200 V filament lamp has operating temperature of 2000°C. The filament

material has resistance temperature coefficient of 0.005 at 0°C per °C. The current taken
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by the lamp at the instant of switching with 200 V supply with filament temperature of
20°C will be 5 A.

56) A fuse is always installed in a circuit is series.

57) The rating of fuse wire is expressed in terms of Amperes.

58) Carbon material is not used as fuse material.

59) The current carrying capacity of the fuse material depends on cross-sectional area,
length and material all of the these.

60) According to the fuse law, the current carrying capacity varies as (diameter)3/2

61) A 100 W bulb is connected in series with a room heater of 750 W. What will happen if
the bulb is replaced by a 60W bulb Heater output will decrease.

62) Animmersion rod heats a bucket of water in 15 minutes. In order that the water should
boil in 10 minutes length of heating element of the rod should be reduced.

63) A lamp of 100 W at 200 V is supplied current at 100 volts. It will be equivalent to the
lamp of 25 W.

64) Two electric bulbs of 100 W, 200 V are put in series and the combination is supplied
100 V. The power consumption of each bulb will be 100 / 16 W.

65) Filaments of electric bulbs are usually made of tungsten.

66) The value of supply voltage for 500 W ,5-ohm load is 50V.

67) 10-ohm, 50 W resistor will be physically larger in size.

68) Four resistances R1, R2, R3 and R4 are connected in series against 220 V supply. The
resistances are such that R1 > R2 > R3 > R4. The least power consumption will be in
resistor R4 .

69) 100 resistors of 100 ohms each arc connected in parallel. Their equivalent resistances
will be 1 ohm.

70) For a fixed supply voltage, the current flowing through a conductor will decrease when
length of the conductor is increased.

71)when current flows through heater coil it glows but supply wiring does not glow
because resistance of heater coil is more than that supply wires.

72) The resistance of 1-meter length of 18-gauge copper wire is k ohm. The resistance of
one meter length of 24-gauge copper wire will be more than k ohm.

73) If the length and diameter of a conductor is tripped, the resistance will increase
approximately by -66 %/3 %.

74) If the resistance of an incandescent light bulb changes as the voltage across the bulb is

changed, the bulb is a type of non-linear resistance.

Test Preparation Group Electrical and Electronics




Page 9 of 410

75) wheat stone bridge method can be used for absolute measurement of resistance

76) Two 1 kilo ohm, 1/2 W resistors are connected in series. Their combined resistance
value and wattage will be 2 k ohm, 1 W.

77) The resistance of 100 W, 200 V tamp is 400 ohm.

78) A cylindrical wire is compressed in length by 10%. The percentage decrease in the
resistance will be 19%.

79) The unit of conductance is mho.

80) The unit of conductivity is mho / m

81) Ohm's law is not applicable on Electrolysis, Arc lamps, Vacuum radio valves except
insulators.

82) 10 V across two 10-ohm resistances in parallel circuit the voltage source produces
the most current.

83) A piece of sliver wire has a resistance of 1 ohm. A manganin wire has specific resistance
30 times that of silver. The resistance of a manganin wire of one fourth length and one
third diameter will be 67.5 ohm.

84) A cube of material of side 1 cm has a resistance of 0.002 ohm between its opposite
faces. If the same volume of the material has a length of 8 cm and a uniform cross-
section, the resistance of this length will be 0.128 ohm.

85) According to Joule law heat produced by a current I while in flowing through a material
of resistance R for a length of time T, is proportional to (I°RT).

86) In the color code for resistances black color represents the number 0.

87) In the color code white color represents the number 9.

88) In the color code number 3 is represented by orange.

89) The condition for the validity under Ohm's law is Resistance must be uniform.

90) Production of heat due to current is related by joule’s law.

91) A 1k, 1 W resistor can safely pass a current of 30mA.

92) The resistance to the flow of current through a copper wire increases as the length of
wire increases.

93) For the same voltage, the ratio Resistance of 100 W lamp Resistance of 25 W lamp is
1/4.

94) The voltage drop across a resistor of 100 ohm is 10 volts. The wattage of the resistor
must be 1 W.

95) A 100 volt bulb has a resistance of 500 ohms. The number of hours it can work for

every kWh of energy consumed will be 50.
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96) A semi-conductor isa material whose conductivity is same as between that of a
conductor and an insulator.

97) Two resistors R1 = 47 kohm, 1 W and R2 = 0 ohm, 1 W are connected in parallel. The
combined value will be 0 kohm, 1W.

98) A rheostat differs from potentiometer in the respect that rheostat has higher wattage
ratings.

99) For the same electrical resistance, the weight of aluminium conductor as compared to
copper conductor of identical cross-section is 50%.

100) A drawn wire of resistance 25 ohm is further drawn so that its diameter becomes one
fifth. Its resistance will now be 625

101) Thermistor has negative coefficient of resistance.

102) The current at a given point in a certain circuit may be written as a function of time
t,asi(t)=-3 +t. The total charge passing a point between t =99 and t = 102 sec will
be 292.5 coulombs.

103) A certain passive circuit element has the characteristic that the instantaneous voltage
across it is always exactly three times the cube of the instantaneous current through
itThe power being dissipated when i = 0.1 A will be 3 x 10 -4 W.The power being
dissipated when i = 10 A will be 30KW.

104) A resistor has the value of 30 kohm and the current in it is measured to be 0.5 mA.
The conductance is 3.33 x 10-5. the terminal voltage must be 15V.

105) The charge of an electron is known to be 1.6 x 10-19C. 6.2 x 1018 electron does
not 1 make it C of charge.

106) Certain substances lose their electrical resistance completely at finite low
temperatures. Such substances are called super-conductors.

107) We have three resistances each of 1 ohm. four different values of resistance can be
obtained by different series-parallel combinations if all the three resistances are to
remain in the circuit.

108) A resistor has the value of 3 kohm and the current through it is measured to be 0.3
mA. The conductance is 0.33 milli mho.

109) When checked with an ohm meter an open resistor reads infinite.

110) A currentof 1 mA flows through a 1 Mohm, 2 W carbon resistor. The power dissipated
as heat in the resistor will be 1W.

111) Brown, black, orange and no tolerance bandcarbon coded resistor has value of 10

kohm with 20% tolerance.
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112) A 10 ohm resistor with a 10 W power rating is expected to be a wire wound resistor.

113) Two 10 kohm, 5 W resistors in parallel have equivalent resistances of 5 kohm and
power rating of 10W.

114) 10-ohm, 50 W is typical resistance and power dissipation value for a wire wound
resistor.

115) A 100 kohm resistor with a 1 W power rating is likely to be a carbon resistor.

116) Two 5 kohm, 5 W resistors in series have equivalent resistance of 10 kohm with
power rating of 10W.

117) 1000,000-ohm, 1 W are typical resistance and power-dissipation values for a carbon-
composition resistor.

118) A resistor is to be connected across a 45 V battery to provide 1 mA of current. The
required resistance with a suitable wattage rating is 45 kohm, 1/4 W.

119) For a carbon-composition resistor color-coded with yellow, violet, orange and silver
stripes from left to right, the value of resistance and tolerance are 47ohm + 10%.

120) For a carbon-composition resistor color coded with green, black, gold and silver
stripes from left to right, the resistance and tolerance are 5 ohm = 10%.

121) A resistor with the color coded value of 1000 ohms and *+ 10% tolerance can have an
actual resistance between 900 ohm and 1100 ohm.

122) For carbon resistors green is the color for 5.

123) For carbon resistors, darker colour generally have values close to 1.

124) In a carbon resistor in case fourth stripe is not present, it can be concluded that the
tolerance limit is £ 20 %.

125) The four stripes of a resistor are yellow-violet-orange-gold. The value of resistor
should be 47 kilo ohm + 5%.

126) The tolerance for silver stripe is £ 10%.

127) iron can have positive or negative charge.

128) In series as well as parallel circuits the equivalent (total) value of certain parameter is
given by X = X1 + X2 + X3 + X4 + ... The parameter X could be power..

129) The resistance of a 150-scale voltmeter is 12000 ohms. The power consumed by the
voltmeter when it is connected across a 125 volt circuit, will be nearly 1.3W.

130) Materials having electrical conductivity much less than most of the metals but much
greater than that of typical insulators, are known as semiconductors.

131) In anickel-cadmium-alkali cell the electrolyte is potassium hydroxide.
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132) Two batteries have an open-circuit voltage of 12.8 volts each and an internal resistance
of 0.08 ohms. The short circuit current of two batteries connected in parallel will be
320A.

133) All good conductors have high conductance.

134) A light dependent resistor is basically a variable resistor.

135) Voltage dependent resistors are usually made from silicon carbide.

136) The power rating of a 470 ohm resistor carrying a current of 40 mA should be 1W.

137) Voltage dependent resistors are used to suppress surges.

138) Metals approach super-conductivity conditions near absolute zero temperature.

139) resistance decreases with rise in temperature in NTC Thermistor.

140) The equivalent resistance of 2N branches in parallel, each having resistance N/2 ohms
will be 1/4 ohm.
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Chapter # 2 Source of EMF

The mass of an ion liberated at an electrode is directly proportional to the quantity of
electricity which passes through the electrolytes called Faraday law of electrolysis.
For all substances, chemical equivalent is 96500 coulombs.

The plates of lead acid battery are made of cast animonial lead alloy.

In a lead acid battery, separators are provided to avoid internal short circuit.

Filters in lead acid battery are provided to facilitate flow of gases.

In case of lead acid battery, during discharging both anode and cathode become PbSO4.
In lead acid battery during charging, specific gravity of acid increases.

The value of specific gravity of acid when lead acid battery is fully charged is 1.285
The active material on positive and negative plate of fully charged lead acid battery is
lead peroxide and pure lead.

A floating battery is one which supplies current intermittently and also during off
cycles gets charged.

Lead acid cell has reversible chemical reaction.

Dry cell is basically a leclanche cell.

During charging, electrolyte of lead acid battery becomes stronger.

On ampere hours basis the efficiency of lead acid battery is in the range of 90 to 95%.
In Edison cell, electrolyte is potassium hydroxide.

Life of lead acid battery is expected to be 2 to 5 years.

The indication of state of charge is best given by specific gravity of electrolyte
Common impurity in battery electrolytes is iron.

Open circuit voltage of fully charged lead acid battery is 2.7 volt.

The capacity of storage battery is expressed as ampere hours it can deliver.

On watt hours basis the efficiency of lead acid battery is in the range of 70 to 85
percent.

The emf of storage battery depends upon nature of electrodes.

The internal resistance of dry cell is of the order of 0.2 to 0.4 ohm.

Proper charging rate of lead acid battery is 1/8 of rated ampere hour capacity.

For a group of cells, when internal resistance is equal to external resistance battery will
give maximum current.

One ampere hour charge is equivalent to 3600 coulombs.

When water is added to sulphuric acid, lots of heat generated.
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28. Electro chemical reactions are not reversible in case of primary cells only.

29. The energy in lead acid battery is stored in the form of chemical energy.

30. The electrolyte in leclanche cell is aqueous solution of ammonium chloride.

31. Electrode for a battery must be good conductor of electricity.

32. For discharged lead acid battery, the specific gravity is 1.12

33. Even when not in use, self-discharge of battery occurs at the rate of 0.5 to 1% of rated
capacity per day.

34. Specific gravity of acid is checked with hydrometer.

35. The term trickle charge is associated with lead acid battery.

36. When the battery is being charged, terminal voltage decreases with increase in
temperature.

37. When the battery is being discharged, terminal voltage decreases with decrease in
discharge rate.

38. Ampere hour capacity of battery used in cars is about 30 to 60

39. The ampere hours capacity of battery used in trucks is 100 to 150 Ah

40. Cadmium test is used to check whether the battery plates are defective or not.

41. Common voltage of automobile batteries is 12V.

42. Cells are connected in parallel to increase current capacity.

43. A constant voltage source has low internal resistance.

44. Current in chemical cell is movement of positive and negative ions.

45. Cells are connected in series to increase voltage.

46. Nickle cadmium cell is dry storage cell.

47. Two batteries having unequal emfs can be connected in series only.

48. Silicon is used in solar cells.

49. The efficiency of solar cells can be expected in range of 10 to 15 %.

50. Output voltage of silver oxide cell is 1.5 V.

51. In lithium cell, positive electrode is made of carbon.

52. Advantage of alkaline battery is that they are robust.

53. A fuel cell converts chemical energy to electrical energy.

54. In lead acid cell, hydrogen is liberated at negative plate.

55. In lead acid battery, pbso4 is formed during discharging only.

56. In Nickle iron cell electrolyte is potassium hydroxide.

57. In Edison cell concentration of electrolytes remains unaltered.

58. The efficiency of modern accumulators is about 70%o.
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A cell which is used as voltage reference source is mercury cadmium cell.

The current flowing between electrodes of inside a lead acid battery is polarization
current.

When internal resistance is large as compared to external resistance then high current
is obtained by parallel grouping.

Current flow through electrolyte is due to movement of ions.

Greater the internal resistance, lesser is terminal voltage.

The plates of lead acid battery are most likely to be short circuit if sediments collect at
the bottom of battery.

To keep terminal of lead acid battery free from corrosion, petroleum jelly is applied.
When cells are connected is parallel, current capacity increases.

For cadmium plating, cathode current density is restricted to 1 to 3 amp/dm2

Silver plating has lowest cathode current density.

Zinc plating has highest anode current density.

For Zinc plating, anode current density is 2 to 4 A/dm2

In Zinc plating, rate of deposit is 0.8 microns.

Emf of cell depends upon electrolyte.

Voltage required for barrel plating is 6 to 16 volt.

Faraday law find application in electrolyte.

During electrolyte, weight of substance deposited depends on quantity of electricity.
Electrochemical equilant is usually expressed in milligram per coulombs.

Current efficiency in electroplating is usually 90 to 98%.

Energy efficiency during electroplating is 50 to 80%.

Zinc cadmium and lead coating is generally provided for corrosion.

Recommended coating for food containers is tin.

Coating for Electrical contacts is silver.

Coating used for reflectors is rhodium.

Galvanizing is coating of zinc.

Coating recommended for hard surfacing is chromium plating

The best instrument for measuring emf of cell is potentiometer.

Temperature recommended for bronze plating is 70 to 80.

For chromium plating, current density is 1500 to 2500.

Lead coating is used for bearing surface.

Iron is deposited for electro forming.
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90. Uniform thickness of plating on irregular surface is assist by keeping anode and

cathode apart.
91. Aluminum surfaces in contact with air always cover with thin layer of oxide.
92. Aluminum is prepared from bauxite by electrolytic process.

93. Highest purity copper is obtained by electroplating.
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o ~ w0

10.
11.
12.

13.

14.

15.

Chapter # 3 AC Fundamentals

The form factor in reference to alternating current wave form represents the ratio of the
R.M.S. value to the average value.

If the current and voltage are out of phase by 90°, thee power is Zero.

The form factor of a 220 V, 50 Hz A.C. waveform is 1.11.

If E1 = Asin wt and E2= A sin (wt — 6) then E1 leads E2 by®6.

For the waveform shown in figure, average value is 1.5 A.

- » o -

- - IS -

I = ‘<= . -
g, =2

For the above wave the rms value will be 1.528 A.

Two sinusoidal quantities are said to be phase quadrature, when their phase difference
is 90°.

The equation for 25 cycles current sine wave having rms value of 30 amperes, will be
42.4 sin 50 nt.

R.M.S value of a current given by i = 10 + 5 cos (628t + 90°) is 10.6A

What is the rms value of rectangular voltage wave with an amplitude of 10 VV? 10V.

The mean value of a.c related to peak value of a.c by the equation is Im = 2#

In above case , the value of direct current which produces in the same conductor the
same amount of heat in the same time will be 141 V.

The current in a circuit follows the law i = 100 sin wt, If the frequency is 25 Hz how
long will it take for the current to rise to 50 amperes? ﬁ sec.

The voltage v =90 cos(wt —161.5°) may be represented as sine function by
90 sin(wt — 71.5°).

The equation of emf is given by = Im,/(R? + 4w?2L?) .

16.In above problem the frequency in hertz is %

17.

18.

The negative maximum of a cosine waveform occurs at 180°.

The RMS value of sinusoidal 200 V peak to peak wave is % V. 7?7
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19.
20.

21.

22.

23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.

34.

35.

36.

The positive maximum of a sine wave occurs at 90°

In figure 4 the combined impedance of the parallel circuits equals 120 V.

e iR l s

W 4 DN
n — M= 250
| |
| PPl |

Fig. 4.

For the same peak value of voltage, which waveform will have the least rms value?
Triangular wave.

For the same peak value of voltage, which waveform will have the highest rms value?
Square wave.

Which wave has the highest value of form factor? Half wave rectified sine wave.
Which wave has the least value of form factor? Square wave.

Which of the following waves has form factor of 1.0? Square wave.

If one cycle of ac waveform occurs every milli-second, the frequency will be 1000Hz.
Which of the following frequencies has the longest period? 10kHz.

RMS value and the mean value is the same in case of Square wave.

If emf in a circuit is given by e = 100 sin 628t then maximum value of voltage and
frequency are 100V 100Hz.

For a wave form more peaky than a sine wave, the form factor will be more than 1.11.
For a triangular wave, the form factor is 1.15.

For a square wave, the form factor is 1.0.

The equation of alternating current is i = 42.42 sin 628t. the average value of current
is 27A.

For the voltage waveform shown in figure 5 the rms value of voltage will be g y max.
|

The average value of the above voltage is ; y max.

The peak factor for the above voltage is % :
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37. The form factor for the above voltage is \/Z_g .

Questions 38 to 40 refer to the following data:
A current has following steady values in amperes for equal intervals of time changing
simultaneously from one to the next 0, 10, 20, 30, 20, 10, 0, -10, -20, -30, -20, -10, -0.
38. The rms value of the current will be 17.8 A.
39. The form factor will be 1.187.

Maximum value

40. The peak value of a wave is
r.m.s value

41. Two waves, a sine wave and a half wave rectified ac, are shown in figure 6.

The value of which of the following parameters for half wave rectified ac will be more?

Form factor. AL .
= —
[ - l// :\’ e ,‘": \\s
-\ J == -
o=
e Lo
R /I‘ //’\ ”
NS AN X
. - =

42. In the above case the value of which parameter for full sine wave will be more?
Average value.

43. An alternating voltage e = 200 sin 314t is applied to a device which offers an ohmic
resistance of 200Q2 to the flow of current in one direction while entirely preventing the
flow in the opposite direction. The value of current will be 5 A. ??

44. In the above case, the average value of the current will be 3.18 A.

45. When the sole purpose of the alternating current is to produce heat, the selection of
conductor is based on rms value of current.

46. The r.m.s value of a.c. is related to peak value of a.c. by the equation Io = v/2 | r.m.s.

47. The form factor of dc supply voltage is always Unity.

48. What is the angle in the NE quadrant corresponding to a rms value of the quantity, y =
i T
VmaxSinwt? —.
4
49. What is the angle in NE quadrant corresponding to the average value of the quantity,
Y = YmaxSinwt? 0.69 rad.

50. Two currents represented by i; = 50sinwt , i;, = 100 sin(wt + 45 °) are fed into

a common conductor. The rms value of the current will be between 50 A and 100 A.
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Questions 51 to 54 refer to the fig7.
51. A 1000 W heater is rated to operate at a direct current of 10A. If the heater is supplied

alternating current, for producing the same quantity of heat, the value of current should

be I,,,s = 10A.
. . . Ymax
52. The rms value of the voltage shown in Fig. 7 is 3
<o
W =
. Ag\\‘-. - . D/ A z-

ey B8R I N e

. 7.

53. The peak factor for the above voltage is 1.41. ??

54. The average value for above voltage is %

2
55. The form factor for the above voltage is NGk

56. With reference to Fig.8 which statement is correct? Current i, is leading current i;.

B
| L

"
Fig. 8.

Questions 57 to 60 refer to the following data:
An alternating quantity increases uniformly from 0 to 0° at F,,, at a; remains constant

from a to (r — a) and decreases uniformly from F,, at (r — «) to O at .

F —
57. The rms value of the wave for one half cycle wil beM.

. 2F

58. The average value of the wave for one half cycle will be Tm
I . 3F,
59. In above case when a = > the rms value will be =

. F
60. In the above case when o = g the rms will be Tm )

Questions 61 to 63 refer to the fig9.
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61. For the the waveform shown in figure, the equation for voltage may be written as v =

V.. sin wt.

T
I AN
HENNP
b Sl

Fig. 9.

62. In the figure shown the equation for the current may be written as i = I,,, sin(wt — @).
63. For the waveform the vectorical reperesentation is correctly shown in which of the

following Fig.10: Figure D

> v
A) By !
X v
/
L_.ﬁ v : x
<) (D)

Fig. 710.

64. The period of voltage 12 sin(8007xt + 0.1257)V is 1.33 milli-second.
65. The period of voltage 3 cos 2500t + 4 cos(2500t + g) is 2.5 milli-second.

66. The period of voltage 2 cos 45007t + 7 sin 7500 rt is 2.51 milli-second.

67. The average value of the square of the wave from 3 cos 2t + 4 cos(2t + %) is nearly
20.5.

68. The average value of the square of the waveform (4 cos 2t + 5 cos 3t) is nearly 21.

69. A load draws 10W power from a 10V source drawing 10A current. The power factor is
0.1.

70. The vector can be represented in rectangular form as p + jq.

[ |
QUADRATURE
©
o
0
+

-
Fig. 771.

71. The vector a can be represented in polar as \/p? + g2 < 6.
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72.

73.

74.

75.

76.
77.

78.

79.
80.
81.

82.
83.

84.

85.

The vector a can be represented in exponential form as / p? + q%e° .

The vector a can be represented in trigonometrical form as/p? + q%)(cos0 +
j sin@).

The rms value of the waveform shown in Fig.12 is 66.7.
)

4 5 6 7 8 t(ps)

Fig. 12.

The multiplication of the vector (p +jq) and (r +js) will be (pr—gqs)+
j(qr + ps).

a<@.b<6 =ab/ep+ 6.

Two sinusoidal quantities are said to be in phase quadrature, when their phase

difference is 90°.

. . . .. Conduct
Which of the following relation is incorrect ? ~————<

Susceptance’

The capacitor for power factor correction are rated in terms of KVAR.

Poor power factor results in all of the following EXCEPT: reduction in power loss.
Power factor of an inductive circuit can be improved by connecting a capacitor to it in
parallel.

For the same load, if the power factor of load is reduced, it will draw more current.
For the saw tooth current waveform, the rms value is 5.77A.

i A

t(s)

Fio. 13

The effects due to electric current are |I. Magnetic effect, Il. Heating effect, IlI.

Luminous effect. Appliance working on which effect can be used on ac as well as dc
supply? I1. and I11. Only.
The rms value of the waveform shown in Fig.14 will be 57.7.
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—

/ SINE WAVE
/

T

Fig. 14,

86. The effects due to electric current are I. Thermal effect, 1I. Luminous effect, IlI.
Chemical effect, I111. Magnetic effect. Which two effects are significant when current
flows through transmission lines I and 1V only.

87. A current in ac circuit measures 4 A. Then , the maximum instantaneous magnitude of

this current will be 4 x V2 A.

88. The equation of an a.c voltage is V = 200 sin 507xt. Then, the r.m.s value of voltage is
100V2 V. ??

89. When a.c. current flows through a resistance, then current and e.m.f. are in phase.

90. The power factor of incandescent bulb is unity.

91. A incandescent bulb can work on both ac as well as dc.

92. It is know that a given capacitor will fail if the terminal voltage exceeds 180 V. If the
circuit is operating on sinusoidal steady voltage, the maximum rms voltage that may
applied to the capacitor will be 127 V.

RMS Value
Mean value’

94. In and a.c. circuit, the current any of the above, depending upon the elements (L,C

93. For an alternating voltage form factor is

or R) of the circuit.
95. Power factor of the magnetizing component of a transformer is zero.
96. Which of the following statement is not necessarily valid for ac currents: Alternating
currents is suitable of charging batteries.
Questions 97 and 98 refer to the data given below:
A current is given by i = 45.24 sin 377¢.

97. The maximum value of the current is 45.24 A.
98. The frequency is % Hz.

99. A circuit has impedance of (3 + j4). If a voltage (100 + j50) is applied, the power in
the circuit will be 500 W.
100. Which will draw least current 40W lamp.

Questions 101 and 102 refer to the given data below:
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Since wave A has a frequency of 100 Hz and an rms applied of 100 mA. Since wave B
has the same frequency, has an rms amplitude of 200 mAand lags sine wave A by 60°.

101.The instantaneous value of current i, at t = 0.35 rms will be 20.5 mA.

102.The instantaneous value of current iz at t = 0.35 rms will be -20.6 mA.

103.What value of dc voltage will produce the same average power as 150V peak sine
wave? 106 V.

104.What current will an ammeter show when connected in series with a 32 ohm load that
is dissipating a peak power of 288 W? 2.12 A.

105.A 160 W soldering iron is operated from the 60 Hz power line. The resistance of the
soldering iron is 75.6 ohms.

106.A certain 1-Khz sine wave reaches -70 V at t = 0.6 ms, The peak value of this sine
wave will be 118 V.

107.A certain sine wave is expressed as e = sin (4000t). The frequency of this sine wave
will be 637 Hz.

108. A sine wave of voltage produces a peak current of 12 mA in a 3 KQ resistor. The
average power dissipated in the resistor will be 216 W.

109.1In a.c. circuits, the a.c. meters measures r.m.s values.

110.Radio frequency choke is air cored to keep inductive reactance low.

111.Hot wire ammeters are used for measuring only a.c.

112.When v; = 50sin 6, v, =30sin(6 + 25°) and v, = 25 sin(8 — 90°) the resultant of
(v1 +v, — v3) isgiven by 86 sin(0 + 26°).

113.12 < 30° in rectangular coordinates can be represented as 10.4 + j6.

114.270/1.7 = can be represented in rectangular coordinates as 159 — j 218.

115.A choke coil is used for controlling current in an a.c.circuit only.

116.0hm’s law (E = IR) can be applied to a.c. but after replacing R by Z (impedance).

117.What frequency is one octave above 110 Hz? 220 Hz.

118.What frequency is the fourth harmonic of 4 Mhz? 16 Mhz.
Questions 119 to 122 refer to data given below:
A 60 Hz power-line voltage of 120 V is applied across a resistance of 10 ohms.

119.The rms current in the circuit is 12 A.

120.The frequency of the current will be 60 Hz.

121.The phase angle between the current and the voltage will be 0°.
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122.The dc applied voltage necessary for the same heating affect in the resistance will be
120 V.
Questions 123 to 124 refer to data given below:
An a.c wave form with a frequency of 1.5 kHz has a peak value of 3.3 V.

123.The instantaneous value of voltage at 0.65 micro-second will be 20.2 mV.

124.The instantaneous value at 1.2 milli-seconds will be -3.1 V.
Questions 125 to 128 refer to data given below:
The circuit shown in figure below has a 60 Hz supply voltage with a maximum value
of 160 V.

125.The instantaneous current at ”/ 4 radians will be 11.3 A.

= §1'0(z

Fig. 15.

126.The instantaneous power at 7T/ 4 radians will be 2.56 kW.
127.The instantaneous value of current at %” radians will be -5.5 A.

128.The instantaneous power at %’T radians will be 2.56 KW.

Questions 129 to 132 refer to data given below:
A 300 V sinusoidal ac supply is applied to a 50-ohm resistor.

129.The peak value of current through the resistor will be 8.28 A.

130.The rms value of current through the resistor will be 6 A.

131.The average value of current for the half cycle will be 5.4 A.

132.The power dissipated in the resistor will be 1.8 kW.
Questions 133 to 135 refer to data given below:
A conducting loop rotated in the magnetic field has an axial length of [ = 30cm and a
distance between sides of D = 8cm. The flux density of the magnetic field is B = 0.25
Tesla and the loop is rotated at 140 revolutions per minute.

133.The output voltage will be 28 mV.

134.1f the loops has10 turns instead of one the maximum output voltage will be 880 mV.
135.For the generator with 10 turns the instantaneous level of voltage at %’T radians from

e = 0 will be -0.62 V.

136.In the above case the value of output voltage at 25 ms from e = 0 will be 315.4 mV.
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Questions 137 to 139 refer to data given below:
A sisusoidal waveform with an rms value of 6 V and a frequency of 30 Hz is applied
across a 120Q resistor.

137.The instantaneous power dissipated in the resistor at 5.5 milli-seconds from the time
that the waveform commences to grow positively from zero, will be 0.44 W.

138.The peak instantaneous power dissipated in the resistor will be 6 W.

139.The average power dissipated in the resistor will be 0.3 W.

140.90 < 33.7° x 25.5 < 11.3° = 2295 < —22.4°.

141.90 < 33.7°+ 25.5 < 11.3° = 3.5 < —45°.

142.When wv; =47sinf and v, =33(sin® + 20°) then (v;—wv,)is given by
19.59sin(® — 35°).

143.The average power of an circuit is E,I,, cos Q.
Question 144 and 145 refer to data given below:

144.1f v, =47sinf and v, =33(sin@ + 20°) then (v; +vy)will be equal to
77.8sin(® + 8.3°).

145. (v, — v,)will be equal to 19.59 sin(@ — 35°).

146. A certain 50 Hz current sine wave reaches 200 mA at t = 2.5 ms. The peak value of
this current sine wave is 382.8 mA.
Question 147 and 149 refer to data given below:
Sine wave A has a peak and amplitude of 50 V and a frequency of 60 Hz. Sine wave B

has a peak amplitude of 30 V at the same frequency and leads sine wave A by 45°,
147.The expression for wave B is 30 sin (377 t+ E) .

148.At t = 1 ms the instantaneous value of A will be 18.5 V.
149.At t = 1 ms the instantaneous value of B will be 27.5 V.

v1+v;,

150.Whenv; = 115 < 0°, v, =115<-120°and i; = 22 < 73°,the Z = ——= will be equal

l1
t0 5.23 < —133°.

151.For the voltage waveform shown in figure, the frequency is 16 kHz.
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Fig. 16.

152.When v, = 10sin8,v, = 15sin(6 — 15°),v; = 20sin(6 + 10°) and Uy =
18 sin(6 + 25°) then the resultant of v, + v, + v5 — v, will be 30 sin(@ — 15.3°).

Question 153 and 154 refer to data given below:
v, =45 < 30° v, = 27 < 21°, v; = 30 < 42°

153.(v; + v, — v3) will be equal to 43.6 < 16.1°.
154.(v; — v, — v3) will be equal to 11.2 < 220.7°.

155. Match the following:
Wave
(@) Sine
(b) Half wave rectified sin wave
(c) Rectangular
(d) Triangular

a — (i), b — (iv), ¢ — (i), d —(iii).

Form factor
(i) 1.0

(i) 1.11

(iii) 1.16
(iv) 1.57
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10.

11.

12.

13.

14.

15.

Chapter # 4 RLC Circuits

Acapacitor offerseasy pathtoa.c. butblocksd.c.
The unit of inductive susceptance is Siemens.
An inductor supplied with 50 V ac with a frequency of 10 kHz passes acunrent of 7.96 mA. The value of

inductor is 100.mH
When a 100-mA alternating current with a frequency of 1 kHz flows in the primary of two
coupled coils, the secondary voltage is 1 V. The mutual inductance between the coils is .59 mH.

In a.c. circuit, the power isconsumedonlyinresistance.

In which of the following cases will the capacitor complete its discharge most rapidly A 50 pF
capacitor with a 20-mV charge discharging through a 200 milli-ohm resistance.

An electric bulb rated 220 V is connected 220 V, 5 Hz source. Then, the bulb glows
intermittently.

Which of the following refers to a parallel circuit? The current through any one element is

less than the source current.

Under which of the following case the power dissipated in R3 in the circuit shown will be increased.
R4 is shorted circuited.

Capacitive susceptance is a measure of a purely capacitive circuit's ability to pass current.

. Capacitive susceptance is expressed in terms Siemens.

A 50 micro farad capacitor supplied from a 1.5-volt source with a frequency of 60 Hz: The

Capacitive reactance is 53 ohms.
The current that flows in the circuit is 2.2A.

A capacitor passes a current of 12.6 mA when supplied with 20 V ac with a
frequency of 1 kHz. The capacitance of the capacitor is 0.1 micro F.

Admittance is a reciprocal of impedance.
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16. Questions 16 to 19 refer to data given Aseries circuit consists of R =20 0ohms,L=
20 mH hand an ac supply of 60 V with f =100 Hz. The current in R is 2.54 A.

17. The voltage across R is50.8 V.

18. The voltage across L is 31.9 V
19. The phase angle of current with respect to supply voltage is 32.1°.

20. Which of the following case represent largest mmf? A2100 turn coil wound around 30cm

cardboard core and passing a current of 0.75 A.

21. Questions 21 and 22 refer to data given below: A certain cast-iron core has a length of 10
cm and a cross-sectional area of 6 cm'. A coil of 150 turns is wound around the core and is
passing a current of 4 A. The mmf is 600 A-t.

22. The flux in the core is 5.7 x 10 Whb.

23. Questions 23 and 24 refer to figures given below: In which of the circuit the lamp will
be brightest: circuit C.

24. In which of the circuit the lamp will be dimmest: circuit A.

SOV 120
c%,omz / ? %«; v 1z

(A) ( (B)

SOV 2H
200 Hz

<

25. Questions 25 to 29 refer to Fig given below. What will be the effect of increased R
?Emf induced in the secondary will be less.

PRIMARY
R el
+ ! T : T
8 */ ——
-.r. |~L~' . 1 RL
SECONDARY. <1 Riiv i = ]'

26. Increase in the number of primary turns will result in larger emf in secondary.

27. Increase in the number of secondary turns will result in larger secondary emf.

28. The average power dissipated in a pure inductor is_zero.

29. By reversing the battery terminal polarity of induced emf will reversed.

30. Question 30 and 31 refer to the figure below:In which circuit will the lamp be brightest:
Circuit A.
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31. In which circuit will the lamp be dimmest: Circuit C

32. Question 32 and 33refer to the figure below: which circuit have least rms
current.circuit B

33. which circuit have highest rms:circuit C

(B)

S0V o 2H
200 Hz

©

34. Wattles current is possible only in non-resistive circuits.

35. A series RL circuit is to operate at frequencies in the range of 100 Hz, 600 Hz. It is required
that the current lags the source voltage by at least30° over this range. IfR = 1000 ohms, the
appropriate value of L will be 0.92 H.

36. Questions 36 and 37 refer to figures below : 36. For the circuit shown, as the .frequency of
source voltage increases, the value of which of the following two parameters will increases?
Viand Z.

37. the value of which of the following two parameters will decreases Z and Vr.

38. Questions 38 and 39 refer to data given below: A series RL circuit draws 15 mA of current
from a 120-V, 60 Hz source. The current lags the voltage by 60°. The value of R must be

4kohms.
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39. The value of inductance must be 18.3Mh.

40. Questions 40 to 43 refer to figure below: A series R-L circuit contains R =2 Icrl and X =
1 ka. The rms value of current in the circuit sS5mA The source voltage must bel1.2
V.

41. The phase angle between E, and/ is 26.5°.

42. The phase angle between E,and voltage across inductor is 63.5°.

43. The phase angle between E, and voltage across resister is26.5°.

44. A 1 mH inductance and 10 4F capacitance when connected in series to an a.c. source, possess
equal reactance. The angular frequency of the a.c. source is10% -

45. For a series RC circuit V, is measured to be 4V and V¢ is measured as 3 V. The ac source voltage
must be5 V.

46. Questions 46 and 47 refer to figure below: The variation of impedance with frequency is
shown in figure. Four zones P, Q, R and S have been marked on the curve. In which zone the
impedance Z is almost pure resistance ?P.

47.In  which zone the impedance Z is almost pure inductance? S

FREQUENCY ——

48. Questions 48 and 50 refer to figure below.As the frequency increases, the value of which

of the following parameter increases? I.

— 100

49. As the frequency increases, the values of which of the following decreases ?\e.

50. In a series RC circuit as frequency increasesCurrent increases.

51. The minimum and maximum values of power factor in a ac circuit are 0.and 1.

52. Questions 52 to 56 refer to figure below :When the switch is closed at t=0 the value of

charging current will be 60 mA.
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200 ©2

o= ol
5 S9
e
53. What voltage does the capacitor have to reach before the charging current has dropped to 20
mA. 8V.

54. The initial rate of increase of capacitor voltage is 12 kV/S.

55. At what rate is the capacitor voltage increasing 16 when the capacitor voltage is8 V ? 4
kVIS.

56. The time constant for the circuit islms.

57. A 10 kHz voltage is applied to a certain device. The waveforms of voltage and current are dis-
played on the oscilloscope and appear as shown in Fig. 21 From the wave form which of the
following conclusion can be drawn ? The device is a 0.639 p.F capacitor.

S o
X S

58. The waveforms of voltage and current are displayed on the oscilloscope and appear as shown in

figure. From the waveform which of the following conclusion can be drawn ?The device is 1.6

kohmresistors.

59. Questions 59 and 61 refer to data given below:In the seriesLCR circuit shown in figure

? 85uF
I 298 pF

- 100Q

supply voltage is 10 volts.1 MHz.

v

60. The current through the circuit will be lowest at which of the following frequency? 250 kHz.
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61. The current drawn by the circuit at resonance frequency will be 0.1A.

62. Questions 62 to 65 refer to data given below:A series circuit consists ofR .47 C= 10 p.F, and
an ac supply of 100 V with f = 300 Hz. The current through R is1.41A.

63. The voltage across R is66.3V.
64. The voltage across C is 74.9V.

65. 65. The phase angle of the current with respect to Al supply voltage is (A) 56.5' (B) 48.5°
(C) 40.5°

66. Questions 66 to 70 refer to data given : below : A series RLC circuit has R = 33 SI, L=50
mH and C= 10 p.F. The supply voltage is 73 V with a frequency of 200 Hz.The circuit

impedance is 33 -] 16.8. 67.
67. The current through the circuit is 2.03 A.

68. The maximum voltage will appear acrossCapacitance.
69. The minimum voltage will appear across Resistance.
70. The voltage across inductance will be 127V.

71.Questions 71 to 73 refer to data given below:A parallel RLC circuit shown in figure has
R=1000,L.=20mHandC =10A. The supply voltage is 35 volts with the frequency of 500 Hz. The supply
current is 646 mA.
s

E
R 10pF
:’9 35V 100 Q 20 mH "‘ e

72. The maximum current will pass through capacitance.
73. The least current will pass through resistance.

74. Questions 74 and 75 refer to data given: A low-pass filter has L= 20 mH and C = 0.12 micro
F. The input signal amplitude is 2V peak-to-peak and its frequency is 5 kHz. An unwanted
noise input is also present with an amplitude of 0.2 V peak-to-peak and a frequency of 50

Hz. The signal-to-noise ratio at the input is 10.

75. The signal-to-noise ratio at the output is 1700.
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76. Questions 76 and 77 refer to data given: A high-pass filter has a resistance R = 2k ohm. The
lowest input frequency to be passed is7.5 kHz. The value of suitable coupling capacitor must

be 0.1micro F.
77. The attenuation of the filter for 60-Hz frequencies will be 0.075.

78. Questions 78 to 80 refer to data given below : A 100 W electric lamp is 115 V, 60 Hz source.

The current flowing is 870 mA.
79. The resistance of the filament is 132 ohms.
80. The peak instantaneous power dissipated in a lamp filament is 200W.
81. The power supplied to a 50 mH inductor from a 120 V, 60 Hz source will be 766VAR.
82. The power supplied to a 33 micro F capacitor from a 120 V, 60 Hz source will be Zero.

83. Questions 83 to 85 refer to data given below :A series circuit consisting of R =.1.2 k ohms
and = 0.1 micro F is supplied with 45 Vat a frequency of 1 kHz. The apparent power is1 VA.

84. The reactive power is 0.81 VAR.
85. The true power is 0.6 W.
86. When a.c. flows through an inductance (no resistance), then the current lags e.m.f. by pi/2.

87. Three identical lyshaped segments of different materials have a voltage of 120 mV applied
between their ends. Asa result of the voltage, segment A has a current of 2500 micro A,
segment B has a current of 100000 mAand segment C has a current of 0.000002 A. The

materials are conductor, semi-conductor and insulators as B Aand C.

88. 35 pico-coulombs of charge move pasta point in a wire every 1 ms. The current in the wire
will be 35nA.

89. A certain wire has a current of 35 mA. The ch.irge passing through a given point in the \,;

wire in 5 ms will be 175pC.

90. Two charges g1 and g2 are separated by a distance of 0.05 millimeters. Each charge is

positive and has a magnitude of 2 pC. The force between the charges will be 1.44 x 10-5N.

91. A sweep pulse is shown in Fig. below. The sweep time of the pulse is 4second.
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92. The slope of the ramp in Fig. 26 is -1 V/s.

93. When a.c. flows through a capacitor, then the current leads e.m.f. by Pi/2.

94. The frequency of the waveform shown in Fig below 3.3MHz.

o VOLTAGE

Ty

95. In asine wave slope is constant nowhere.

96. Questions 96 to 97 refer to figure below: the resistor with least resistance is R3.

mA Rs
! ms

Ry

v

97. the resistor with highest resistance is R1.

98. Questions 98 to 100 refer to figure below: The resonance frequency for the circuit is 10 kHz.

1000
80 mH

Es

10v
3160

T3

99. At which a the following frequencies, the value of Xc will be least 712 KHz.

100. 100. At which of the following frequencies, the phase angle of 1 relative to Es, will be
zero:10 kHz.

101. The shape of impedance versus frequency curve for a parallel resonance circuit is of the

shape as shown in figure A.
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A

I —

102. The capacitive reactance of a capacitor 1/2Pi F at 10000 H is1/2pi*10000 ohms.

103. The inductive reactance of an inductance of 1/Pi H at50 H is 100 ohms.

104. Questions 104 to 110 refer to figure below : For the circuit shown in figure, Q is nearly
20.

AN

100 mH
Es
2v

105. The bandwidth is 80 Hz.

106. The bandwidth of the circuit can be doubled, while maintaining resonance frequency
unaltered, by increasing R to 100.

107. In the circuit what will happen when L is increased? Resonance frequency will decrease.

108. In the circuit what will happen when C is de creased? Q will increase.

109. Which of the following will not change when input frequency is changed? Bandwidth
,Resonance frequency and Q.

110. Any reduction in the value ofR will not change Resonance frequency.

111. Which of the following will not change when E is increased to 24 volts ?Q, Bandwidth and

Resonance frequency.

112. A parallel resonance circuit consists of a coil with L= 200 mH and R= 60 ohms and a 130 pF
capacitor. The circuit is connected to a 50 mV source. A) The resonance frequency will be 1
MHz.

113. Qwill be 21.
114. The current from the source, I+ will bel.9uA.
115. The current through conductor will be 40pA.
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116. The value of inductance necessary to produce series resonance at 100 kHz with a capacitor of 0.001uF
is2.5 mH.

117. A 200 1+H coil has a Q of 250 at resonance frequency of 800 kHz. The effective resistance
of coil is4 ohms.

118. An alternating e.m.f. is applied to a pure inductance such that inductive reactance is 10f2. If the

frequency of a.c. is doubled, the reactance will become20 ohms

119. Analternating e.m.f. is applied to a pure capacitance such that the capacitive reactance is 10 Q. If
the frequency of a.c. is doubled, the reactance will become5 ohms.

120. An inductor allows both ac and dc to pass.
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© N o g &~ w e

10.
11.
12.

13.

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,

25.

Chapter # 5 Network Theory

A nonlinear network does not satisfy both homogeneity and super position condition.
An ideal current source has zero internal conductance.

A terminal where three or more branches meet is known as node.

A closed path made up by several branches of the network is known as loop.

Vacuum tube, transistor and filament bulb shows nonlinear V-I characteristics.
Kirchhoff law can be applied to both AC and Dc circuits.

Generally, abscissa refer to the horizontal axis and ordinate refers to vertical axis.
If abscissa refer to current and ordinate refers to voltage, characteristic of ideal
current is vertical line

An ideal voltage source has zero internal resistance.

Capacitor is passive and bilateral.

Constant voltage source is active and unilateral.

A network which contain one or more than one source of emf is known as active
network.

Inductance of the coil can be increase by using core material of high relative
permeability , or by increasing no of turns or by decreasing length of the coil .
Air gap provided in the iron core of an inductor prevents core saturation.

Inductor stores energy in magnetic field.

Current through the inductance follows exponential growth.

Reciprocal network is one in which transmission of signal between any two ports does
not depend on the direction of propagation. Input and output can be
interchangeable.

The condition AD-BC=0 for two port network applies that network is reciprocal.

At t=0+ inductor act as open circuit and capacitor act as short circuit ( with no
initial conditions)

At t=infinity inductor act as short circuit and capacitor act as open circuit.

Power factor of pure inductor is zero.

With some initial charge at t=0+ a capacitor will act as voltage source.

Between the branch voltages of the loop the Kirchhoff law impose linear constraints.
The characteristics of the open circuit on current — voltage plot is vertical line through
origin.

A linear resistor O<R<infinity is a both voltage and current controlled
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26.
217.
28.
29.

30.
31.

32.
33.
34.
35.
36.

37.

38.
39.
40.
41.
42.

43.
44,
45,
46.
47.
48.
49,
50.

51.
52.

Diode is neither current controlled nor voltage-controlled device.

Superposition theorem is applicable to only linear responses.

Superposition theorem is applicable to current and voltage but not on power.

A star circuit has each element of resistance R/2, the equivalent delta element will be
(3/2) R.

Power in delta P(delta)= 3P(star) power in star.

If one of the resistor in delta connection is removed, then total power will be reduced
by 1/3

For three phase star connected circuit, line current = phase current.

For three phase delta connected circuit, line voltage = phase voltage.

In three phase star connected circuit, line voltage = under root(3) phase voltage.

In three phase delta connected circuit, line current = under root (3) phase current.
In order to find Z in Thevenin’s theorem all independent voltage source are short
circuited and all independent current sources are open circuited.

Application of Norton theorem to a circuit yields equivalent current source and
impedance in parallel.

Millman’s theorem yields equivalent voltage and current source.

Power consumed in a 3 phase delta connection is underroot(3) VL IL costheta

In two phase system , the phase will differ by an angle of 90 degree.

The super position theorem requires as many circuits to be solved as there are sources.
The number of independent equations to solve a network is equal to the number of
chords.

The laplace transform of ramp function is = 1/s2

A unit ramp function when integrated yields unit parabolic functions.

S is the laplace transform of unit doublet .

A unit impulse function is obtained on the differentiation of unit step function.

For even symmetry the Fourier series consist of only cosine terms.

For odd symmetry the Fourier series consist of only sine terms.

For half wave symmetry the Fourier series consist of only odd harmonics.

Current sources in parallel are added algebraically and if it is in series then current is
the same as any one source.

For nodal analysis we use KCL and for mesh analysis we use KVL.

Any periodic waveform can be represented by infinite sum of sine and cosine

functions.
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53.
54,

55.
56.

S7.

58.

59.

60.

Ratio of effective value to average value is the form factor of a waveform.

In parallel resonance ckt, admittance is minimum at resonance and resistance is
maximum at resonance.

Laplace transform of t2 has 3 poles at s=0.

Initial condition, is to be subtracted in case of differentiation and added in case of
integration.

Thevenin equivalent circuit is preferred when circuit is analyzed in term of voltage and
impedance.

Norton equivalent circuit is preferred when circuit is analyzed in term of current and
impedance.

Max possible power can be delivered to load when load resistance equal to internal
resistance of dc generator.

The condition for network to be lossless in term of ABCD parameter is A and D real

and B and C imaginary.
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Chapter # 6 Control Systems

1. If torsional spring stiffness and reciprocal of capacitance are considered as analogous
quantities the system being considered is torque-voltage

2. Which of the following quantities under mechanical rotational system and electrical
system are not analogous? Moment of inertia-conductance.

. 1 .
3. The inverse Laplace transform of s et

4. When analogy is drawn between electrical systems and thermal systems, current is
considered analogous to heat flow rate.

5. For system shown in Fig. 18 (a) the analogous system is represented in Fig 18 (b) by
figure A.
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6. The Laplace transform of damped sine wave e sinot is

(s+a)2+w?’

7. Under thermal and electrical system analogy, temperature is considered analogous to
voltage.
8. Mass in mechanical translational system is analogous to moment of inertia under

mechanical rotational system.
9. The Laplace transform of e-at is i

10. Under electrical system and pneumatic system analogy, current is considered
analogous to air flow rate.

11. For the system shown in Fig. 26 (a) electric analog circuit is represented in Fig. 26 (b)
byFigure C.
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12.
13.

14.
15.

16.

17.

18.

19.

The Laplace transform of cosine wave is —szjoz

Charge air flow represents an analogous pair between electrical systems and
pneumatic systems.

Under force-current analogy, displacement is analogous to magnetic flux linkage.

1
s(s+2)

The inverse Laplace transform of is % [1-e2]

It is generally preferred to draw analogies of non-electrical systems to electrical
systems because electrical systems are more easily amenable to experimental
study.

Under force-voltage analogy, reciprocal of capacitance is analogous to spring
stiffness.

The initial value of the function f(t) whose Laplace transform is F(S):ﬂs:ﬁwill
be zero.

Under analogy of electrical and thermal systems, the resistance under thermal
quantities is expressed in terms of m
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20. Laplace transform of 1 is %

21. The Laplace transform of a unity function is % :

22. Under thermal and electrical system analogy charge is considered analogous to
temperature.
23. Viscous current coefficient-Reciprocal of resistance is the analogous pair under

current force analogy.

0
s2+02

24. The Laplace transform of sinot is

tn—l
<(n-1)

25. Laplace transform of (n is positive integer) issln

26. The Laplace transform of isﬁ

27. Laplace transform (used to switch a function from the time domain to the s-domain)
method of solution is applicable to equations containing none of the above.

28. When analogy between liquid level and electrical systems is drawn, voltage is
considered as analogous to head.

29. Under force-voltage analogy, viscous friction coefficient is analogous to resistance.

30. The inverse Laplace transform of ————
s(s%2+0?)

31. The system with characteristic equation s*+3s3+6s2+9s+12=0 is unstable.

1§ é [cosoot-1]

32. The characteristic equation s>+ 4s2+8s+12 represents a stable system.
33. The impulse responses of systems are given below.sincat represents an unstable
system.
34. A system with characteristic equation s3+14s?+56s+k=0 will be stable ifO<k<784
Given C.E., s3 + 1452 + 56s + K=0
Using R.H array
s3156
s2 14K
s1784-K/14
sOK
Therefore, for the system to be stable
K>0and784-K14>00r784-K>00rK<784
Therefore 0 < K < 784 is the required condition for the system to be stable.
35. The characteristic equation of a system is s*+3s3+6s?+9s+12=0 . in order to ensure

that the system be stable, K must be greater than zero a and less than 10.
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36. Fig. 20 represents the impulse response given by esin3t.

37. If a zero appears in the first column of the Routh table, the system is necessarily
unstable.

38. The roots of the characteristic equations of several systems are given below.2,-1,-3
roots represents unstable system.

39. Which of the following characteristic equation represents a stable system
S2+752+75+46.

40. For the characteristic equation 2s3+4s2+4s+12=0 the number of roots with positive
real parts is two.

41. The roots of the characteristic equations of several systems are given below. All of
these represents unstable systems EXCEPT-1, +1.

42. For what values of K does the polynomial s3+(4+4k)s?+6s+12 have roots with
negative real parts k>-2.

43. The characteristic equation s>+8s2+14s+24=0 represents a stable system.
Question 44 to 47 refer to data given below:
Let us consider the second order system

28% + 4D 1 gy=gx
44. The damping ratio is 0.5.

45. The undamped natural frequency is 0.1.
46. The damping coefficient is 1.

47. The time constant is 1.

48. For what range of values of K the system having characteristic equation s>+Ks+2K-

1=0 will be stable? K>§

49. For the given signal flow graph, % is unity.
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50.

51.

52.

53.

54,
55.

56.
S7.
58.

59.

60.
61.

When all the coefficients of the characteristic equation do not have the same sign, the
system is unstable.

The roots of the characteristic equations of several systems are given below. Which of
these sets presents marginally stable systems? -2+j, -2-j, 2j, -2j.

The transfer function of a system is given by
o 1
s(s+2+4j)(s+2-4j)

The number of poles is three.

If any coefficient of the characteristic equation of a system are zero, the system is
unstable.

A system has poles at -1, -5 and zeros at 1 and -2. The systems is stable.

The open loop transfer functions of systems are given below. Identify the system that

is not stable for all values of gain constant K.

K(s+1)
T s(s+2j)(—s+4)

The number of roots with positive real parts for the polynomial s3+s2-s+1 is two.
A system having characteristic equation (s+1) (s+2) (s-3) is unstable.

The Laplace transform of circuit I(t) is given by

YRR O)]
I(S)_RL+1

The number of roots with positive real parts for the polynomial s*+2s3+2s2+2s+1 is

none.
The differential equation of an integer is %:x. The integer is marginally stable.

Routh Hurwitz criterion gives roots in right half of s-plane.
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62.

63.

64.
65.

66.

67.

68.

69.
70.

71.

The number of roots with positive real part for the polynomial s3+s?-2 is one.
Question 63 to 64 refer to data given below:
Considered the polynomial s*+8s3+24s?+32s+K

The positive value of K for which the above polynomial has roots with zero real parts
is 80.

These roots are s=%j2.

A system in which the control action is dependent upon the output is known as closed
loop system.

Question 66 to 68 refer to Fig. 23.

The thermometer can be considered to have thermal capacitance which stores heat
& thermal resistance R which limits the heat flow (both A&B).

. O(s) . . 1
The transfer function i of the thermometer is given byRcS+1

Which of the following represents the variation of temperature inclination of the
thermometer with time, after the thermometer is suddenly plugged air?

O(t) = 6i [1-eR]

The transfer function of a system is used to calculate output for a given input.
Which of the following statements is not necessarily correct for open loop control
system? Presence of non-linearities causes malfunctioning.

The transfer function

P(S)_ 2s+1

_52+s+1

represents a stable system.
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72.

73.
74.

75.
76.

77.
78.

79.
80.

81.

82.

83.

84.

85.

Human eye can be considered as a closed loop system with multivariable feed-
back.

Closed loop system has tendency to oscillate.

The limit of the gain k for which the forward path

©0o(D)_  k(1+0.01D)
E(D) D(1+D)(0.1+0.2D))

Will results in stable system is 6.4.

In an open loop system, the control action is independent of the output.
Open loop system is most sensitive to the presence of non-linearities.
Questions 77 and 78 refer to the data given below:

A feedback control system is represented by the following differential equation:
T+ 64% =160e

Where e=r-0.4c, where e is output variable.

The value of damping ratio is 0.4.

Which of the following information can be concluded about the transient behavior of
the system? 25% maximum overshoot to step command.

The transient response of a system is mainly due to stored energy.

The main application of transfer function is in the study of steady as well as

transient behaviors of systems.

The value of K for the stability in the following should be %< K<1
Ks*+Ks3+s?+s+1=0

Actuating signal will become zero when feedback signal and reference signals are
equal.

The transfer function of a system is the ratio of Laplace transform of the output
variable to that of input variable.

The dc gain of the system represented by s transfer function

P(s) = — is1

The equation for a servo-mechanism damped solely by pure viscous friction, is given
by

(10D?+20D+1000)00 =100001i

Where ©0 = load shaft displacement, radians.

©1i = input shaft displacement, radians

The value of damping ratio will be 0.1
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86.
87.

88.
89.
90.
91

92.

93.

94.

95.

96.

97.

98.
99.

Transfer function can be obtained from signal flow graph.

The transfer function of a system is given by

P(s) = —

s+2
For ©»=10, the gain will be 0.196
In the above case the phase shift will be -tan 5.
Reference input minus the primary feedback is actuating signal.
The transfer function is applicable to linear and time invariant systems.

The dc gain of the system represented by the transfer function

(s+8)

() :(s+2)(s+4) Is 1.

The input which is established or varied by some means external to and independent

of the feedback control system is known as command.

The impulse response of a certain system is the sinusoidal signal sint. The transfer

1
s2+1

For a system has transfer function

_ 2
P(s) T (s+2)

The gain for =2 will be 0.707
In the above case, the phase shift will be -45°.
Questions 96 to 99 refer to Fig. 24

function is

A control system is composed of components whose transfer functions are as

specified in the block diagram.

Which of the following is the expression for the closed loop transfer functions?

1
s2+2s+10°

At what frequency does the output variable oscillate in responding to a step command
before reaching a steady gate? 3 rad/sec.

In the above case the maximum percent overshoot is 35%.

Time required for to output to reach within percent of steady state in equation is 5

seconds.
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Question 100 to 103 refer to data given below:

The measurements made on a servo mechanism show the output response to be

%: 1 —1.66e® sin (6t+37) where the input is a step displacement of magnitude ro

100. The natural frequency of the system in radians per second is 10 radians per
second.

101. The damped frequency of oscillation is 6 radians per second.

102. The damping ratio is 0.8.

103. If the damping ratio is not to be less than 0.4, the loop gain can be increased
10 times.

104. The gain for transfer function
P(s) = (sz)

For =1 will be 0.894
105. In the above case phase shift will betan‘%.

106. A zero-order hold is used with sampled data systems to reconstruct the
sampled signal.

107. A servo-mechanism with unit step input can be categorized as type 1 system.

108. Ratio of the Laplace transform of the system response to the Laplace
transform of the system input function defines a transfer function.

109. What fraction of derivative of error will be needed in order to produce a
damping ratio 0.5? 0.08.

110. A type 1 system under steady state will have position error when there is
ramp input.
111. Analysis of control systems by Laplace transform technique is not possible for

Discrete time systems.
112. A control system in which the control action is somehow dependent on the

output is known as closed loop system.

113. The octave frequency range is specified by V‘:—i:Z

114. The damping factor of a system is unity. The system is critical damped.

115. The presence of feedback in control system reduces distortion and increases
bandwidth.

116. For type 1 system, the steady state acceleration error is infinite.
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117. A stepper motor is a kind of rotating amplifier.

118. The transfer function for the circuit shown in Fig.25, when there is no external
load, will be
©o_ _ 1+R1CD

o1 & TraricD

R2

[ :R1+R2]

119. A type 0 system under step input has step output with constant actuating
signal.

120. 1n control system we have

I.  Nyquist criterion
Il.  Bode Plot
1. Root Locus Plot

IV.  Routh Hermitz’s criterion
Which of the above are in time domain? 11 and 1V only.

121. Which one of the following must have negative real parts for a stable system?
The system eigen values.

122. A type 1 system under parabolic input will have actuating signal which will
increase with time.

123. The transfer function of a system is

10(1 + 0.2s)
1+ 0.5s

The phase shift at w=0 and w=o0 be(none of the above)
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124, The Bode plot of a transfer function G(s)=s is 20 dB/decade and phase shift
of /2.

125. The decade frequency range is specified by :—izlo

126. It is found that the complete response of a system is given by the following
equation
Y()=5 + 3 sin (ot + 81) +esin (ot + 520+ ™)
The steady state part of the above expression is given by5 + 3 sin (ot + 81)
127. The servo systems with step acceleration input is a type 2 system.
128. Which of the following is the source of non-linearity? Backlash in gears,
Threshold in seasons & Saturation in effects in amplifiers (All of the above).

129. A differentiator is usually not a part of a control system because it increases
input noise.
130. Frequency domain analysis is preferred when dealing with systems having

input as sinusoidal with variable frequency and amplitude.
131. A system is critically damped. Now if the gain of the system is increased the

system will behave as under damped.

132. The transfer function for the circuit shown in Fig. 26 when there is no external
load, will be
©0 1

©i T1T2s2+T1s+1
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133.

critically damped.

134.
135.

136.

137.
138.

The response of a control system having damping factor as unity will be

Questions 134 to 136 refer to Fig. 27

The unit impulse test signal is represented by figure C.
The ramp test signal is represented by Figure B.

Damping is proportional to;
ping Is prop Jgain

Integral error compensation in a control system minimize steady state error.

For the mechanical system shown in Fig. 28 (a) as the force voltage analogous

circuit is represented by (in Fig. 28 (b) ) Figure C.

Test Preparation Group Electrical and Electronics




Page 54 of 410

139. Which of the following is not in frequency domain? Root Locus Plot.
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140. The torque speed characteristics of ac servo motor is closer to Curve C.

141. The acceleration error coefficient is defined aslin(} s2 G(s).
N

142. When a control is required to have a power level higher than the capability of
linear electronic amplifiers, which of the following is preferred? Amplidyne.

143. With feedback which of the following reduces? System gain.

144, The normal range of damping ratio is 0.4 to 1.0.

145, The resolution of potentiometer depends upon size of wire.

146. With feedback which of the following increases? System stability.

147. Two stator windings of ac servomotors are oriented 90° (electrical) apart.

148. The system steady state error can be minimized by increasing system gain
constant A.

149. For minimizing the loading in potentiometers non-linearity may be
introduced.

150. With feedback system the transient response decays more quickly.

151. The number of root loci branches which do not terminate at zero is given by the

number of zeros- the number of poles.

152. For converting the angular position of a shaft into an electrical signal, which of
the following electromagnetic transducer can be used. Synchronous.

153. An amplidyne can give the characteristics as constant voltage, constant current
and constant power.

154, AC servomotor is basically a two-phase induction motor.

155. Which of the following directly converts temperature into voltage?
Thermocouple.
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156.

157.

158.
159.

160.
161.
162.

163.
164.

165.

166.
167.

168.
169.

170.
171.
172.

173.
174.

Under which of the following conditions, the transfer function technique is
considered as inadequate? Systems having stability problems, Systems having
multiple input disturbances & systems having complexities and non-linearities
(All of the above.)

In case the magnitude of the polar plot at phase cross over is A then the gain
margin is% .

A two-phase induction motor consists of two stator windings.

LVDT can be used to measure acceleration, velocity & displacement (All of
the above).

The output of a thermocouple is dc voltage.

If the phase angle at the gain cross over point is © then phase margin is 180+0.

Which of the following potentiometer has infinite resolution? Deposited field

potentiometer.
Identify the electromechanical device LVDT.
For a linear transfer function of the variable, the transfer function of the system

does not change.

(s+2)(s+1)
s2(s+3)(s+4)

is a type 2 system.
An ideal potentiometer should have an infinite resolution.
As compared to a potentiometer, which of the following is high for a LDT?
None of the above.
The effect of adding poles and zeros can be determined quickly by Bode Plot.
In steady state the velocity error of a type 1 system will inversely proportional
to gain constant of the system.
A term not associated with potentiometer is backlash.
Which of the following is incorrect? Nyquist criterion is in time domain.
In case the initial conditions of a system are specified to be zero, it implies that
the system is at rest without any stored energy.

Question 173 to 176 refer to data given below:

The open loop transfer function of a system is

H(S)G(s) =——

s(s+2)(s+5)
The system is of type N=1.

The value of ramp constant is 1.5.
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175. The value of steady state error when the input signal is a step of magnitude 2,
will be 2.
176. According to Routh criterion, the system is stable.

Question 177 to 181 refer to data given below:
Suppose an RLC electrical network with supply voltage u(t) and output

voltage y(t) is described by
46 2.+ 25 y(t)=50 u(t)

dt?

177. The transient behavior of this network would best be described as a damped
oscillation.

178. If a step voltage of 10 volts is the input what is the output steady state voltage?
20.

179. The impulse response of this network would tend to 0 value as t approaches .

180. The damping coefficient  for the impulse response belongs to which category?
0<<1.

181. If a sinusoidal input voltage with peak amplitude 150 volts and frequency 60

Hz is applied to this network, what is the frequency of the sinusoidal steady state
output? The input frequency 60 Hz.
182. The root locus of a unity feedback system is shown in Fig. 30. The open loop

transfer function is given by

k

s(s+1)(s+2)
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183. The Bode plot is used to analyze maximum phase network.

184. Which one of the following can be extended to systems which are non-linear?
State variable analysis.

185. The output of a linear system for a unit step input is given by t?%e*. The

transfer function is given by

2
(s+1)3
186. For type 2 system, the velocity error is zero.
187. A unity feedback control system with plant

2s
(s+1)3

and proportional plus integral controller would require how many state variables

for a state model description? 4.
188. The Nyquist plot (for positive frequencies) of open loop transfer function is

shown in Fig.31. the gain margin is 5.0.

189. For a transfer function G(s) = s, the Bode plot will be 20 dB/decade and phase
shift of 7/2.
190. The unit step response of a linear time invariant can be obtained by integration

of the impulse response.

191. The open loop transfer function of a unity feedback control system is
- K
G(s) = s(s+1)(s+5)

The range of K for stable operation is 0 to 30.

192. The system response can be tested better with unit impulse input signal.
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193. Well designed first order control systems have a large negative transfer
function pole.
194. Match the following: a-(ii), b-(iii). C-(i), d-(iv)

195. Zero initial condition means that the system is at rest and no energy is stored
in any of its components.
Question 196 to 198 refer to data given below:
Feedback control system shown in Fig.33 has ki and k. components.
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196. The loop transfer function isk:T';Z.
.. k1
197. The control ratio is TPk
.. s+p
198. The error ratio is GiokkD) "
199. Consider the following signal flow graph. How many feedback paths can be

identified? Twelve.

200. In second order control system the value of the resonant peak will be unity when

. . 1
the damping ratio has a value of %

201. Root locus diagrams exhibit which one of the following? The poles of the

transfer function for a set of parameter values.

Question 202 to 203 refer to data given below:

202. A closed loop control system has an open loop gain of 100. Its feedback loop
has a gain of 0.005. Its sensitivity for positive feedback is 0.67.

203. Sensitive for negative feedback is 2.0.

Question 204 to 208 refer to data given below:
A model for a mass damper system, with linear approximations, relates
the applied force u(t) to the output velocity y(t) using the transfer function

_Ye _ 6
H(S) - U(s) T s+2
204. The system’s time constant T describing the time required for the step response

to reach 63 % of its steady state value 0.5.

205. Transient behavior of this system is a decreasing exponential.
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206. If as system is viewed as a processor of sinusoidal input signals to generate the

frequency response, it would be a low pass filter.

207. What is the value of system bandwidth? 2.

208. If a sinusoidal input force with frequency exactly at the system bandwidth is
applied, what is the value of the gain factor? %ﬁ :

2009. Which of the following is not true for Signal Flow Graph? Branch directing
from node y« to yj represent the dependence of variable yj upon k and vice versa.

210. What is the Laplace transform of a step function of a magnitude a?g .

211. The advantage of Nyquist stability test is: its applicability to experimental

results of frequency response to open loop system, its ability to predict its closed
loop stability from open loop results & its ability to indicate how to stabilize an
unstable system (all of the above).

212. Which of the following can be extended to systems which are time varying?
State model representatives.

213. The unity circle of Nyquist plot corresponds to the 0 dB line for the Bode plot
for all frequencies.

Question 214 to 217 refer to data given below:

A chemical reactor with input flow u(t) and output concentration j(t)is
modelled as a linear system with impulse response

h(t) = (4 + 8t) e for t>= 0.

214, The number of state variables needed to represent this system is 2.

215. Transients in this system are critically damped.

216. The steady state unit step response has magnitude 4.

217. The complete solution for the unit step response contain an exponential term of

the form Cert where the number r is -2.

218. The slope in Bode plot is expressed as (per unit change in low ©) -6 dB/octave.
Question 219 to 226 refer to data given below:

A unity feedback system has an open loop transfer function

25

S )
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219. The damping ratio is 0.8.

220. The percentage peak overshoot is 1.5 %b.

221. The time required to reach the peak output is 1.045 seconds.

222. In the above system, now a derivative component having transfer function of %

is introduced in the system. Now the damping ratio will be 1.05.

223. It can be concluded that as a result of above, the system has become
overdamped.

224, The natural frequency will remain unchanged.

225. As a result of above the time to reach the peak overshoot is reduced.

226. As a result of the above the value of percentage peak overshoot is reduced.

2217. The effect of error rate damping is to reduce steady state error.

228. For type 3 system the asymptote at lower frequency will have a slope -18 dB/
octave.

229. The effect of adding poles and zeros can be studied quickly for determining

phase and gain margin from Bode plot.
230. The effect of addition of pole and zero on phase margin and gain margin can be
most conveniently seen in Bode plot.
231. Low friction coefficient in a system facilitates reduced velocity lag error.
232. The characteristic equation having more number of poles than zeros, the number

of root locus branches will be equal to no of poles.

233. Hydraulic torque transmission system is analog Motor generator set.

234, The phase shift of third order system having transfer function as s-* will be -
270.

235. The unity circle of Nyquist plot corresponds to the 0 dB line of the Bode plot
for both low as well as high frequencies.

236. A 1000 turns potentiometer is excited by 10 V source, its percentage resolution
will be 0.1 %.

237. In root locus plot the angle of asymptote is 360 divided by (no of poles -no of
zeros).

238. The negative real axis of Nyquist plot corresponds to a negative 180 phase line
of Bode plot.

2309. Which of the following will increase the steady state accuracy? Integrator.
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240. In system using relays, the signals in the part of the system are in the form of

rectangular wave with polarity depending upon that of the actuating signal.

241. Pressure error can be measured by differential bellows and strain gauge.
242. The Bode plot is applicable to minimum phase network.

243. Z-transform of unit impulse function is 1.

244, A phase lag lead network introduces in the output lag at low frequencies and

lead at high frequencies.

245. The negative real axis of Nyquist plot is plotted on Bode plot as a negative 180
phase.

246. Non-linearity caused by servomotor is saturation.

247. Differentiators are not used in systems because they cause noise and

saturation in amplifier.

248. Which of the following technique gives quick transient and stability response?
Root Locus.

249. Regulator can be categorized as type 0 system.

250. Steep cut-off characteristics will have low stability margin.
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23.

Chapter # 7 Engineering Materials

“Silver” has the highest electrical conductivity.

Resistivity of metals is expressed in term of “p ohm”.

Resistivity of copper is of the order of “1.56 p ohm-cm”.

Resistivity of copper at absolute zero is “negligibly small”.

A copper conductor of one square millimeter can safely carry a current of “10A”.
For carrying an electric current of 75 A an aluminium conductor should have
minimum cross section of “25 mm2”.

The atomic radius in case of face centred cubic lattice is “a/2”.

“Pure annealed” variety of copper has the best conductivity.

“Hard drawn” variety of copper has the best mechanical strength.

Aluminium core is known “bauxite”.

“Carbon” has the negative resistance temperature coefficient.

Nickel is used in “electrodes of the thermionic valves”.

“Lead” can be used for making cable sheaths.

Application of tin is in “low current fuses”.

Constantan contains “copper and nickel”.

German silver is an alloy of “Copper, Zinc and Nickel”.

Nichrome is an alloy of “Nickel, Chromium and Iron”.

The resistance of conductor does not vary in accordance with the Ohm’s laws it
is known as “Non-linear conductor”.

If a body has identical properties all over, it is known as“Homogeneous”.

The atomic radius in case of body centred lattice is “a.

If a piece of metal is made to have a temperature gradient between its two ends, an
e.m.f is observed to exist between those ends. The above phenomenon is knownas
“Thomson effect”.

The atomic radius for simple cubic lattice is “a/2”.

The materials which undergo recoverable deformation and exhibit rubber-like
elasticity are called “Elastomers”.
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34.
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36.
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40.
41.

42.
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. The materials which exhibit the same elastic properties in all directions are called
“Isotropic”.

“Aluminium wire” is expected to be strongest in tension.

“Electron” is the heaviest.

“Magnesium oxide” MgO is a ceramic material.

Poorest conductor of electricity is “Carbon”.

“Bimetallic” type of thermostat is generally used in appliances with heatingelements.
“Manganin” has zero temperature coefficient of resistance.

Bakelite is “uncombustible”.

Insulating material used in spark plugs is “Porcelain”.

When a loop composed of two dissimilar metals could be made to carry a continuous
current simply by maintaining the two junctions at different temperatures, the effect
is known as “Seeback effect”.

Thermocouple works on “Seeback effect”.

When a current is passed through the junction of two different metals, heat is absorbed
for liberated depending on the direction of the current, the phenomenon is known as
“Pltier effect”.

“Copper constantan” pairs is commonly used in thermocouples.

The property of materials by which they can be drawn into wires is known as
“ductility”.

Dielectric constant for vacuum is “1”.

For most of the solid substances, the value of dielectric constant is “between 1 and
10”.

Electric stress is expressed in terms of “kV/cm”.

The electric breakdown strength of a material depends on its “composition, thickness
and moisture current”.

“Polystyrene” has the highest dielectric strength.

“Teflon” can be used at temperatures above 100°C.

“Mica” can be used for temperatures upto 500°C.

Materials having a high dielectric constant, which is non-linear, are known as
“ferroelectric materials”.
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The temperature beyond which substances lose their ferroelectric properties, is
known as “Curie temperature”.

The dielectric strength of ferromagnetic materials depends to a large extenton
“intensity of electric field”.

“Rochelle salt, Potassium dihydrogen phosphate and Barium titanate” arethe
ferroelectric material.

The curie point for Rohelle salt is about “240°C”.

Piezoelectric materials serve as a source of “ultrasonic waves”.

Materials which lack permanent magnetic dipoles are called “diamagnetic”.
Germanium has “covalent bond”.

When the atomic magnetic moments are randomly oriented in a solid its magnetic
behaviour is termed as “paramagnetic”.

In ferromagnetic materials “the atomic magnetic moments are antiparallel and
unequal”.

The intensity of magnetization, M, of ferromagnetic solid “decreases with increasing
temperature”.

When a ferromagnetic substance is magnetised small changes in dimensions occur.
Such a phenomenon is known as “magnetostriction”.

Magnetic recording tape is most made from “silicon-iron”.

Addition of 0.3% to 4.5% silicon to iron “increases the electrical resistivity ofiron”.
The permeability of iron can be increased by “alloying with cobalt”.

A material with unequal anti-parallel atomic magnetic moments is “an anti-
ferromagnet”.

The resistivity of semi-conductors at room temperatures is “0.01 to 50 ohm-cm”.
“Kelvin double bridge method” is suitable for the measurement of resistivity of good
conductors of electricity.

An alloy containing 71% copper, 28% and 1% tin is known as “Admirality brass”.
The common household glass is “soda lime glass”.

“Polyethylene” polymer is crystalline.

The structure of a semi-conductor is like that of a“diamond”.

“Homopolar” type of electron pair exists in a semi-conductor.

Bronze is an alloy of “Copper and Tin”.
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Brass is an alloy of “Copper and Zinc”.

Constantan is an alloy of “Copper and nickel”.

Gun metal contains “81% Cu+2%Zn+10%Sn”.

Cementite is “Fe3C”.

Ionisation of gas cannot be produced by “gold leafelectroscope™.

German silver is an alloy of “Nickel, Copper, and Zinc”.

Babbit is an alloy of “Tin, Antimony and Copper”.

“Silicon” is a semi-conductor material.

Selenium is “intrinsic semi-conductor”. ??

Silicon doped with phosphorous is a “n-type semi-conductor”.

Silicon doped with gallium is a “p-type semi-conductor”.

“Rubber” is a viscoelastic material.

“Quartz” is a piezo-electric material.

Neoprene is “rubber like plastic”.

“Polyvinyl chloride” material is used for cable insulation.

Electrical contact resistance is better between “carbon and metal”.

Carbon electrodes are not used in “GLS lamps”.

Overhead telephone wires are “Steel wires”.

The effect of moisture in the insulating material is “to increase dielectricloss”.
The relative permeability of super-conducting material is “zero”.

Silicon steels are specified as E11, E41, E320 etc. In this first figure after E represents
“percentage of silicon in steel”.

The number of semi-conductors in a periodic table is“13”.

“Cast iron” material has the best damping properties.

Acoustical materials “absorb sound”.

Porous materials generally “absorb most of the sound”.

The property of material by which it can be rolled into sheets is called “Malleability”.
The ability of material to absorb a large amount of energy is “resilience”.
“Glass” is the amorphous material.

Solder is an alloy of “tin and lead”.

The process of zinc coating used extensively for protecting steel from atmospheric
deterioration is known as “Galvanizing”.
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100.Dies for wire drawing are generally made of “carbides”.

101.The percentage of carbon in cast iron is “2 to 4 percent”.

102.Hardness of a material is resistance to “scratching”.

103.For elastic materials stress and strain are related by “Hooke’s law”.

104. Main constituents of glass is “SiO02”.

105. The permeability and permittivity of a medium are “independent of each other”.

106.An atom in a crystal vibrates at a frequency determined by “the temperature of the
crystal”.

107. Alloying elements added to steel are “Molybdenum, Vanadium and Chromium”.

108.Mer is “the smallest repetitive unit in a polymer”.

109.Bakelite is a “Phenol formaldehyde resin”.

110.“Silver” has the maximum electrical conductivity.

111.“Nichrome” is particularly suitable for use in standard resistance coils andin
instrument shunts.

112.Magnetic recording tape is most made from “ferric-oxide”.

113.An alloy of copper and zinc is called “brass”.

114.Permivar is an alloy of “45% Ni + 30% Cu + 25% Co” composition.

115.Bronze is an alloy of “Copper and Tin”.

116. Stainless steel is an alloy of “Iron, Chromium and Molybdenum”.

117.The percentage of carbon in mild steel is “0.08 t0 0.3%”.

118.Gun metal is an alloy of “86% Cu + 9% Zn + 5% Sn”.

119.Silicon steels used for electrical purposes have silicon percentage “0.5%”.

120.The resistivity of a metal is a function of temperature because “the amplitude of
vibration of  the atom varies with temperature”.

121.The resistivity of all normal metals as temperature is lowered “tends to zero”.
122.“Carburizing” processes is used to harden a steel.

123.Wear resistance of a material depends on “hardness”.

124.The structure of common glass is “amorphous”.

125. Neoprene is “rubber”.

126. The principal property of a refractory material is its “high melting point”.

127. “Quartz” is an example of piezo-electric material.
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128.The main constituent of glass is “Si02”.
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Chapter # 8 Electrostatics

1. Permittivity is expressed in farad/m.
2. Absolute permittivity of vacuum is taken as 8.854*10”-12
3. Relative permittivity of vacuum is unity.

4. A charge which when placed in vacuum from an equal and similar charge repels with a force of
9000N, is known as micro-coulomb.

5. Force between two charged particles is proportional to inverse square of distance.
6. Electric field intensity is a vector quantity.
7. Unit of electrostatic flux density is coulomb per square meter.

8. By increasing the area of overlap between the plates of a capacitor when keeping voltage across

plates const, energy increases.

9. A force of 1N is experienced between two equal charges in space, separated by 1 meter and

having a magnitude of 10 micro coulombs.

10. A point charge in space is attracted towards a dielectric material because of the max

electrostatic flux.

11. Point charges 30nC, -20Nc and 10Nc are located at (-1, 0, 2), (0, 0, 0) and (1, 5, -1) respectively.
The total flux leaving a cube of side 6 meter centered at the origin is 10nC.

12. A positive and a negative charge are initially 4 cm apart. When they are moved closer together
so that they are now only 1 cm apart, the force between them will be 16 times larger than before.

13. Air has least dielectric strength.

14. The force of attraction or repulsion between two charges g1 and g2 at a distance d meters apart
is proportional to the product of charges and inversely proportional to the distance square between

the two charges.” Above statement is attributed to Coulomb’s Law.

15. The unit of intensity is N/C.
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16. The electric field on a plane is described by VV=20[1/r + 1/r*r]. The field is due to a dipole and
a monopole.

17. Two capacitors of each breakdown voltage 500V are connected parallel. The breakdown rating
of the combination will be 500V.

18. A plane Z=10m carries charge 20nc/m”2. The electric field intensity at the origin is -
360*pi*Ax/V/m.

19. Two capacitors each of breakdown voltage 250V are connected in series. The breakdown

voltage of the combination will be 500V.

20. The work done by force F = 4Ax — 3Ay + 2Az. Newton in giving a 1nc charge a displacement
of D = 10Ax + 2Ay — 7Az is 20nJ.

21. Coulomb’s Law for the force between electric charges most closely resembles with Newton’s

Law of gravitation.

22. A charged oil drop is stationary between a pair of horizontal parallel plates. If the drops carries
a charge 3.2 * 107-10 coulomb and has a mass 1.6 * 107-19 kg, then the potential difference

between the plates is cannot be calculated on the basis of the information given.
23. A region around a stationary electric charge has electric field.

24. Inside a hollow spherical conductor electric field is zero.

25. 1V/m is the same as 1N/C.

26. One thousand electrons, each of which carries a charge of -1.6 * 10"-12 coulomb are removed

from an initially neutral pitch ball. The resulting charge on the pitch ball is 1.6 * 10"-15 C.

28. When the potential difference across the electric field intensity between the parallel plate air

capacitor is doubled, plates is independent of the potential difference.

29. If small charged drops are combined to give a bigger drop, the rise in potential will be directly
proportional to the radius of the bigger drop.

30. Midway between two equal and similar charges, a third equal and similar charge is placed,

then this third charge will remain in stable equilibrium.
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31. One volt is the same as 1J/C.
32. One farad is the same as 1C/V.
33. When a dielectric is placed in an electric field, the field strength decreases.

34. The electric field intensity between the plates of a parallel plate condenser is I. Now if a

dielectric medium is introduced between the plates, the strength of electric field will become E/S.
35. If v,w,q stand for voltage, energy and charge then v can be expressed as v = dw/dg.

36. The unit of electric energy is KWh.

37. The potential inside a charged hollow sphere is same as that on the surface.

38. Electric current density J is defined as I/A.

39. Two copper spheres A and B are of the same radii. Sphere A is hollow and sphere B is solid.

If both spheres are charged to the same potential Both will hold the same charge.
40. For dielectrics, flux is proportional to potential difference between electrodes.

41. An electric potential field is produced by points charges 1uc and 4uc located at (-2,1,5) and
(1,3,-1) respectively. The energy stored in the field is 5.14mJ.

42. For a capacitance of 10uf the potential difference is increased uniformly from 0 to 600v in 2

seconds. The charging current must be 3mA.

43. The capacitance between two plates increases with larger plate area and shorter distance

between plates.

44. A capacitor having a capacitance of 30uf is connected across a 200v dc source. The charging

current will be least when capacitor is fully charged.
45. Relaxation time for mica having sigma = 107-15 mhos/m and E=6 is 15hrs.

46. The current in a single element circuit leads the voltage 65 degree at all times. The circuit

element is a capacitor.

47. In case of a lossy capacitor, its series equivalent resistance value will be large.
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48. A parallel plate capacitor connected to a battery store twice as much charge with a given
dielectric as it does with air as dielectric the susceptibility of the dielectric is 1.

49. The number of image charges for a point charge between 2 conducting plates inclined at an

angle of 30 degree to each other 11.
50. A sphere of one meter radius can attain a maximum potential of 3 million volts.

51. A capacitor of 200uf is charged to a potential of 100v. The stored energy in watt seconds will
be 100.

52. A capacitance C is charged through a resistance R. The time constant of the charging circuit is

given by RC.
53. The capacity of capacitor used in power factor correction is expressed in terms of KVAR.

54. A 3uf capacitor is given charge of 2*107-3C. The potential difference between the plates in
volts is 3000.

55. A capacitor is charged and source is then disconnected, When the plates are now separated

potential difference changes.
56. The dielectric of a charged capacitor experiences compressive force.
57. A circuit component that opposes the change in the circuit voltage is capacitance

58. A capacitor of 100uf is connected in series with a resistance of 1000 ohm. The time constant

of the circuit is 0.1s.

59. Three capacitors 2,3 and 6uf respectively are connected in series across a 500v dc supply.

Which of the following will be same for all of the three capacitors? Energy stored
60. The dissipating factor of capacitor can be measured by using schearing bridge

61. The capacitance reactance of an AC circuit containing 35uf capacitance at a frequency of 60Hz
will be 75 ohm.

62. The power dissipated in a pure capacitor is zero.
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63. The back of two 0.5uf capacitors, 450v in series will have capacitance and breakdown voltage
of 0.25uf, 900v

64. The total capacitance of two condensers is 0.03uf when joined in series and 0.16uf when

connected in parallel. The ratio of two capacitances will be 3

65. The capacitance of a pair of parallel wires increases with radius and decreases with

separation

66. A condenser is connected for 0.35 second across a 220v supply the current being kept steady
at 0.22A. The value of capacitance must be 250uf

67. The total capacitance of two condensers is 0.03uf when joined in series and 0.16f when
connected in parallel. The capacity of two condensers must be 0.04uf and 0.12uf

68. If Q be the charge and C be the capacity of a condenser, then the energy stored in the capacitor
is given by (Q*Q)/2C

69. A condenser of 4uf each are connected in parallel. Their equivalent capacitance will be 16uf

70. A capacitor is charged through a resistor of 1M ohm by dc source. If in one second the P.D.
across the capacitor reaches 80% of its final value, the capacitance must have value closer to 0.62uf

71. A capacitor of 40uf is charged to a potential difference of 500v, the charged acquired by it in
coulomb is 0.02 C.

72. If a current of one ampere passes through a lamp for 100 second, the number of coulombs of

charge passing through the lamp in that time must be 100C.

73. Two infinitely extended metal plates are both charged with equal surface density of the same

polarity. The electric field in the gap between them is 0
74. The electric flux inside a conducting sphere is 0
75. In a parallel plate capacitor, a dielectric slab is introduced, the PD between slab will decreases

75. A 0.1uf capacitor has its voltage increasing linearly at the rate of 100v each m second. The

current flowing through the capacitor will be 0
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76. A 0.1uf capacitor has its charge increasing on one plate and decreasing on the other at the rate
of 0.03C/s. The current flowing through the capacitor will be 10mA.

77. In a capacitor the electric charge is stored in dielectric as well as in metal plates

78. A constant current of 5m A charges a 10uf capacitor for 1s. How much is the voltage across

the capacitor? 500v

79. Two plates each with an area of 2 m"2, are separated by 1cm with air as dielectric. The value

of capacitance will be 1770pf

80. A capacitor is charged to 100v and has 100uC of charges. The value of capacitance will be
10uf.

81. A mica capacitor and ceramic capacitor have the same physical dimensions. Which has higher

value of capacitance? Ceramic capacitor
82. For the same rating which capacitor is physically smaller? Ceramic capacitor

83. If an ohmmeter, values immediately goes practically to zero and stays there, capacitor is short

circuited

84. For a good 0.05uf capacitor, ohmmeter reading should show low resistance momentarily and

back off to a very high resistance
85. A 10uf capacitor charged to 10v has a stored energy equal to 100uC.

86. Voltage applied across a ceramic dielectric produces an electrostatic field 100 times greater

than in air. The dielectric constant of the ceramic equals 100
87. The charge in a 4uf capacitor charged to 100v will be 400uC.

88. A six dot mica capacitor color coded white, red, green, brown, red and yellow has the

capacitance value of 250pf

89. A capacitor has a value of 100pf. It means capacitor can store 100*10™-12C of charge with
1v.

90. If a capacitor shows charging but the final resistance reading is appreciably less than normal,
the capacitor is of high capacitance value
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91. The ohmmeter reading for a short capacitor is 0

92. Capacitance increases with larger plate area and less distance between plates
93. The electric field on equipotential surface is parallel to surface

94. Surface integral of electric field intensity is differential of volume flux

95. Which of the following capacitors will have least energy stored in it? A 500pf capacitor
charged to 10kv

96. A 2uf capacitor is charged by a constant 3uA charging current for 4s. The voltage across the

capacitor will be 6v.
97. If I be the current, C the capacitance and V the PD then I/CV will have the frequency

98. If earth is assumed to be metallic sphere of radius 6400 kms, its capacitance will be nearly
0.71uf

99. A capacitor has two conductors separated by an insulator

100. Voltage applied across a ceramic dielectric produces an electrostatic field 100times greater

than in air. The dielectric constant K of the ceramic will be 100

101. Twenty seven identical drops of mercury are charged simultaneously to the same potential of
10v. Assuming the drops to be spherical, if all the charged drops are made to combine to form one

large drop then its potential is 90 units.

102. Two metal plates each 20cm*20cm are separated by a sheet of plastic (Er=3.0) 3.5mm thick.

The capacitance of capacitor so formed will be 2120pf

A 4000uf capacitor of an electronic flash unit is charged to a potential of 300v.
103. According to above data the charge stored in the capacitor will be 1.2C
104. According to above data the energy stored in the capacitor will be 180J
105. An electric field can deflect an Alpha particles.

106. The effective capacitance between point x and y is 4uf
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107. The combined capacity of the parallel combination of two capacitors is four times their
combined capacity when connected in series. It can be concluded that their capacitance are equal

A capacitor to the terminal of which a potential of 300v has been applied, consists of 54
aluminium-foil plates interleaved with sheet of mica (Er=5.0) each 0.1mm thick. The size of each

metal plate is 122mm*16mm.

108. According to above data, the capacitance of the capacitor is 4160pf

109. According to above data, the potential gradient in the dielectric will be 3KV/mm

110. According to above data, the charge in the fully charged capacitor will be 1.25*10"-6 C
111. According to above data, the electric flux density in C/m*m will be 0.1325*10"-3

112. During dielectric breakdown of a capacitor permanent conduction path is established

between plates
113. In a uniform electric field, field lines and equi-potentials are orthogonal

114. At the surface of two conducting surfaces tangential components of both electric intensity

and current density are continuous

115. A potential of 200v is applied to a capacitor, the plates of which are 2mm apart. The strength
of electric field in kVm is 100

The plate area of a parallel plate, capacitor is 0.3m”2 and the thickness of the paper dielectric is
0.12mm. The relative permittivity of the paper dielectric is 2.5 and its dielectric strength is
3000V/mm.

116. According to the above data, the capacitance of the capacitor is nearly 0.55uf
117. According to the above data, the voltage rating of the capacitor is 360v

118. The positive terminal of a 6v battery is connected to the earth. Then the negative terminal will
be at -6v

119. A hollow insulated conducting sphere is given a positive charge of 10uC. What will be the

electric field at the center of the sphere if it reduces in 2m? 0
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120. A tiny particles carrying a charge of 0.3C is accelerated through a PD of 1000V. The kinetic
energy acquired by the particle will be 300J

121. An electric field of 100kV/m is the same as 100V/mm

122. Three capacitors of 1, 2 and 3uf respectively are connected in series to a 60v dc source. How
many capacitors will have voltage drop of more than 20v across themselves? One

123. What is the work done by a constant force F=(3x + 4y)N in moving an object over a straight

line path defined by means of the vector R=(-x + 6y + 3z) m? 0

124. A charge of 75uc is stored in a capacitor. The area of each of the two plates is 300 cm”2. The

flux density in milli-coulombs per square meter is 2.5

125. A cloud is at a potential of 10”6 volts relative to the ground. A charge of 6C is transferred in

a lightning stroke between the cloud and the earth. The energy dissipated is 6*106 J

126. An infinite number of charges, each equal to 1q, are placed at n=1,3,9,27,81,..... The electric

potential at n=0 will be 3/2q

127. Two spheres of radii R1 and R2 (R2>R1) are connected by a conducting wire. Each of the
spheres has been given a charge g. Now potential of both the spheres will be equal

128. The energy stored in the electric field is proportional to the square of the ...., whereas the
energy stored in the electric magnetic field is proportional to the square of the voltage, current

129. Three capacitors having capacitances 2, 5, 10 and 12uf are connected in parallel across 600V

mains. The capacitor having least charge will be 2uf capacitor

130. A capacitor having a capacitance of 200uf is connected across 600V main. If the current is
kept constant at 0.1A, the time during which current must be maintained in order to charge the

capacitor to 600V will be 1.2 minutes

131. If the dielectric of the capacitor is replaced by a conducting material the plate will get short

circuited

132. In a dielectric the electrons get detached from the atoms under breakdown
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133. At the air dielectric interface normal component of displacement vector and tangential
component of electric field are continuous

134. What capacitance must be placed in series with a 15uf capacitor to give a total capacitance of
5uf? 7.5uf

135. The presence of an uncharged conductor near charged one increase the capacity of the

charged conductor

A 12uf and 3uf capacitors have been fully charged from voltage sources of 150V and 750V
respectively. The terminals of corresponding polarity of these charged capacitors are connected
together.

136. According to the above data, the total charge of the combination will be 4.05uc
137. According to the above data, the voltage across the terminals of the combination will be 270
138. According to the above data, the total energy stored will be 0.547J

139. An uncharged conductor is placed near a charged conductor, then the uncharged conductor

gets charged by induction and then attracted towards the charged body

140. A capacitor has a capacity C, when air is present in the two plates. A dielectric of values Kk is

placed between the plates. The new capacity will be KC

141. The electric intensity inside a hollow sphere is 0. True

142. A stationary electric charge produces electric as well as magnetic field. False

143. One electron volt of energy is equal to 1.6*107-19 J. True

144. Electric field intensity can also be defined as the charge of potential per unit distance. True

145. Three capacitors of different values are in parallel across a source of voltages V. The charge

across each capacitor will be the same. False
146. The potential of every point inside a hollow charged sphere is the same. True

147. Electric field intensity is a scalar quantity. False

Test Preparation Group Electrical and Electronics




Page 80 of 410

148. In series system of capacitors, the charge on each capacitor is the same as the total charge of
the circuit. True

149. Electric field intensity is numerically the same as potential gradient at that point. True

150. Electric lines of forces repel each other, never intersect and are always in a state of tension.
True

151. Electric charge is measured in coulombs and the coulomb is also the unit of electric flux.

False

152. The electric field strength in the space between the plates of a capacitor is directly
proportional to the distance between to the plates and inversely proportional to the applied voltage.
False

153. The capacitance of a capacitor filled by a linear dielectric is independent of charge on the

plates and the potential difference between the plates. True

154. In a single phase motor, condenser is used for power conservation. False
155. In a tube light circuit condenser is used for phase splitting. False

156. Potential V=r*cos(pi) satisfies Laplace equation. False

157. The dielectric strength of air is 3kV/mm. True

158. Electrostatic lines of force originates from a positive charge and terminate on a negative

charge. True

159. A capacitor is a sort of open circuit to dc. True

160. The current through a capacitor is zero if the voltage across it is not changing with time. True
161. A capacitor never store energy, but only dissipates it. False

162. Absolute permittivity of vacuum is taken as 8.854*10/-12 farad/m. True

163. A capacitor assist an abrupt change in the voltage across it. False

164. It is impossible to change the voltage across a capacitor by a finite amount in zero time. True
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165. For a electrostatic field to be conservative the potential difference any two points is zero.
True

166. Both Xe and e0 are dimensionless. False

167. Electric current flowing in a copper wire is not an example of convection current. True

168. The electric flux density on a spherical surface r = b is same for a point charge Q located at

the origin and for charge Q uniformly distributed on surface r = a (a<b). True

169. A point charge Q3=-3nc located at midpoint between Q1=1nc and Q2=2nc experience no net

force. True
170. For sea water with Er=80, permittivity is 5.074*10"-10 F/m. True

171. Charge and potential inside and outside an electric screening are completely dependent of one

another. True
172. A conductor is an equi-potential body and E is always tangential to conductor. True

173. In a linear dielectric, P varies linearly wit E. False
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Chapter # 9 Magnetostatics

Unit of relative permeability is it is dimensionless

A magnetic pole is that pole which when placed in vacuum at a distance of one meter
form a similar and equal pole repels it with a force of 1/4mpo newtons

Which of the following is a vector quantity: Magnetic field Intensity

The ratio of intensity of magnetization to the magnetizing force is known as susceptibility
Unit of susceptibility is Henry/meter

A conductor of length L has current | passing through it, which when placed parallel to a
strong magnetic field. The force experienced by the conductor will be Zero

A wire 2.5m long is bent into a square. A current of 100A flowing through the wire will
produce a magnetizing force at the center of the square equal to 144AT/m

In case the wire in above problem is bent in the form of a circle, for the same current of the
coil will same as 144AT/m

Two infinitely long parallel conductor in vacuum are separated 1m between centers, when a
current of 1 ampere flows through each conductor, produce on each other a force of 2x10" N
per meter length

If the circle and square have the same area, the magnetizing force at the center of the coil, as

. . . . . 1/3
a result of current flowing through the coil, will be in the ratio (312)

If the bar magnet is bent at its center to form the shape of L, the magnetic moment of the bent
magnet will be 1/N2 times the original

Two straight parallel conductors carry equal currents in opposite directions. The force between
them is repulsive

A property of a material which opposes the creation of magnetic flux in it is known as
reluctance

The unit of reluctance is Henry!

Reciprocal of reluctance is permeance

Whenever a conductor cuts magnetic flux, an e.m.f. is induced in that conductor. Above

statement is due to Faraday’s law
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31.
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33.

34.

35.
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A coil of 100ohm is placed in a magnetic field of 1m Whb. The coil has 100 turns and a
galvanometer of 400 ohms resistance is connected in series with it. If the coil is moved in
1/10'" second from the given field to 0.2mWh, average emf will be 0.4V

In the above problem current induced will be 1.6mA

A conductor of length 100cm moves at right angles to a uniform field flux density of 1.5
Whb/cm? with a velocity of 50 m/s. The emf induced in the conductor will be 75V

In the above problem the induced emf will be reduced to half if the conductor moves at an
angle of 30° to the direction of the field.

The unit of retentivity is Weber/sqg.m

The unit of retentivity is Ampre turn/weber

The left-hand rule correlates Current, magnetic field and direction of the force on a
conductor.

In the left hand rule the thumb always represents Direction of force on conductor

A point pole has a strength of 41 x 10 weber. The force in newtons on a point pole of 4nx1.5
x10™* weber placed at a distance of 10cm from it will be 15N.

If current changing at the rate of 1amp/sec in one coil, induces a emf of 1V in the other, then
the two coils are said to have a mutual inductance of 1 Henery

---DIAGRAM QUESTION---

The force between two long parallel conductors is inversely proportional to distance between
the conductors.

---DIAGRAM QUESTION---

The co-efficient of coupling between two air core coils depends on Mutual inductance and
self-inductance of the two coils

---DIAGRAM QUESTION---

While comparing magnetic and electric circuits the flux of magnetic circuit is compared with
which parameters of electrical circuit Current.

While comparing magnetic and electric circuits, the point of dissimilarity exists while
considering flux and current flow.

---DIAGRAM QUESTION---

For a coil the co-efficient of self-inductance is given Nd®/I

In a B-H curve B is along Y-axis and H is along X-axis.
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43.

44,

45,
46.
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48.

49,

50.
51.

52.

53.
54,
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56.

For a B-H curve if area under the curve is A sq.cm and for H, 1cm =xAT/m, and for B 1cm=
y Wh/m?3, then work done in joules per m® per cycle is given by Xxy

---DIAGRAM QUESTION---

---DIAGRAM QUESTION---

---DIAGRAM QUESTION---

Which of the following properties are desired in materials for permanent magnets I-High
retentivity and I1-High coercivity.

Materials subjected to rapid reversal of magnetism should have High Permeability and low
hysteresis loss

The Hysteresis loss for a material has an area of 100cm?. The scales are 1cm= 0.1Wb/m? and
1cm= 100AT/m. The hysteresis loss in joule/m?/cycle/m3/cycle will be 1000

The hysteresis loop of a specimen weighing 12kg is equivalent to 300 joules/m*. The loss of
energy per hour at 50Hz will be 86,400J

According to Stenz metz Hysteresis law, Hysteresis loss in a material is proportional to B¢
Biot-Savart’s law states the relation between magnetic intensity and Filament current,
Surface current and volume current.

A square loop carrying current is made to enter in a uniform magnetic field inclined at an
angle 6 with the perpendicular to the plane. The coil experiences a torque proportional to Cos
0

The magnetic vector potential due to a single conductor carrying current is Infinite
Substances having permeability less than the permeability of free space are known as
diamagnetic.

Which of the following is a ferromagnetic material Nickel

A conductor of length 1m moves at right angle to a magnetic field of flux density 1Wh/m2
with a velocity of 25m/s. The induced emf in the conductor will be 25V

The working of a meter is based on the use of a permanent magnet. In order to protect the
meter functioning from stray magnetic fields a shielding of soft iron used.

Main constituent of permalloy is Nickel

Ferrites are a sub-group of Ferro-magnetic materials

Paramagnetic materials have relative permeability slightly more than unity

The unit of magnetic permeability is Henry per meter
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68.
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76.
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79.
80.

The unit of magnetic charge is ampere-meter square

A degaussing is the process of demagnetizing metallic parts

---Diagram Question---

In a B/H curve OR is known as remanent flux

In order to minimize loss due to hysteresis, the magnetic material should have low hysteresis
coefficient

Gilbert is the unit of magnetomotive force

Reciprocal of permeability is reluctivity

One watt is not the same as 980 dynes

A ferro-magnetic core subjected to cycles of magnetization will exhibit hysteresis when the
cycle is Alternating, rotating and pulsating.

The electromagnetic force or torque developed in any physical system tends to decrease the
reluctance

The mmf of magnetic circuit is analogous to which quantity of electric circuit emf

The relative permeability of is less than unity in case of diamagnetic materials

The core of a transformer for microwave frequency should be made of ferrites

Hysteresis loss least depends on ambient temperature

Which coil will have least inductance A coil in which current of 10mA increasing at the
rate of 2amp/sec represents a power flow of 60microwWatt

Which of the following is the unit of magnetic flux density Tesla

A crack in the magnetic path of an inductor will result in reduced inductance

The Z-axis carries filamentary current of 10piA along a,. Which of these is incorrect H=-a at
(5, 3pi/2, 0)

The circuit elements which will oppose the change in circuit current are Inductance

The law that the induced emf and current always oppose the cause producing them is due to
Lenz

Which of the following is the unit of inductance milli-Henry

A ferrite core has less eddy current loss than an iron core because ferrites have high
resistance

The magnetism left in the iron after exciting field has been removed is known as permeability.

---Diagram Question---
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81.
82.
83.
84.
85.

86.
87.
88.
89.

90.

91.
92.
93.
94.
95.
96.

97.
98.
99.

Reluctivity is analogous to Resistivity

---Diagram Question---

Which of the following is not a unit of inductance Coulomb/volt ampere

For DC voltage an inductor is virtually a short circuit

Which of the following circuit elements will oppose the change in the circuit current
Capacitor

Which of the following is not the unit of flux Tesla

1 Maxwell is the same as 108 Webers

For an inductance, current is proportional to magnetic field

Which of the following statements concerning an electric filed is not true The electric field
intensity at a point is numerically equal to the force exerted upon a positive charge
placed at that point

A pure Inductance when connected across 220V, 50Hz supply consumes 100W. From this
statement it can be concluded that The statement is false.

The area of Hysteresis loop is a measure of energy loss per cycle

The unit of flux density is Webers/m?

---Diagram Question---

Which of the following is true for a purely inductive circuit Actual power is zero

Which of the following magnetic paths will require the largest mmf Air Gap

Plane y = 0 carries a uniform current of 10 a, mA/m. At (1, 10 -2), the magnetic field intensity
is -15ax mA/m

Which of the following can induce the maximum induced voltage 1lamp, 100Hz

Permeance is to reluctance as conductance is to resistance

If ® is 9000 maxwells through 3cm?, what will be B in gauss units 3000 G

100.How much will be B in tesla units for ® of 90micro Wb through 0.0003 m?0.3T

101.When a magnet is in motion relative to a coil the induced emf does not depend upon resistance

of the coil

102.Lenz’s law is a consequence of the law of conversation of energy

103.An average voltage of 20V is induced in a 500-turn solenoid as the result of a change in flux

which occurs in 0.5 second. The total flux change is 0.02 Wb
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104.A 1000 turn solenoid develops an average induced voltage of 120V. Over what time internal
must a flux change 60 mWhb occurs to produce such a voltage 0.5sec

105.---Diagram Question---

106.---Diagram Question---

107.---Diagram Question---

108.A small piece of wire is dropped through the gap between poles of a magnet in 0.1 second.
An emf of 6x10 V is induced in the wire. The magnetic flux between the poles is 4 x 10

109.A multi-layer coil of turns of fine wire carrying 5A is 20mm long and has a thickness 5mm of
winding. The mmf generated is 10 A-t

110.0n tripling the number of turns of a coil the inductance becomes 9 times as large

111.1 tesla = 1Wb/m?

112.A magnetic material has a total flux B of 80microWb with an mmf of 160At. The reluctance
in ampere turns per weber is 2 x 10-°

113.Super-magnetic materials are composed of an assemblage of ferromagnetic particles in a
non-ferromagnetic matrix

114.---Diagram Question---

115.A long solenoid of 2000 turns is 0.8m long. Magnetizing force in the center of this solenoid,
if the exciting current is 2A is 5000AT/m

116.The force required to separate two surfaces with a constant area measuring 5cm by 6cm when
the flux density normal to the surface is 0.8tesla, will be 765N

117.An electric current is flowing in an infinitely long straight conductor. The magnetic field at a
distance of 4cm from the wire is 0.6 gauss. The magnetic field at a distance of 2cm from the
wire will be 0.12 gauss

118.A conductor of 0.2 meter long is carrying a current of 30 amperes at right angle to a magnetic
field of 0.4 tesla. The force acting on the conductor will be 2.4N

119.A conductor carries 250 amperes of current under 60° to a magnetic field of 1.1tesla. The force
on the conductor will be nearly 240N

120.A conductor of 1.5 min length carrying a current of 100 amperes at a right angle to a magnetic
field having a flux density of 0.67 tesla. The force acting on the conductor will be 100N

121.1f two ends of a circular uniform wire are jointed to the terminals of a battery, the field at the

center of the circle will depend on the radius of the circle.
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122.The iron core within a solenoid has a cross sectional area of 2cm? and the flux density within
the iron is 0.8 Tesla. The total flux is 0.16mWb

123.A flux of 0.6 Wb passes through the air gap of an electric motor. Area of the air gap of the
flux density 1 tesla is 600cm?

124.The area of the face of the pole shoe is 1.5cm? and the total flux is 0.18 mWhb. The flux density
in the air gap is 1.2 Tesla

125.An aero plane with wing span of 50 meters flies at 540km/h. The component of Earth’s
magnetic field perpendicular to the velocity of the plane is 0.2 gauss. The potential difference
between tip will be (1 weber/m? =10* gauss) 0.15V

126.Susceptibility is positive for Ferromagnetic substances

127.The parallel conductors of 10mm diameter each carrying 100 amperes in opposite directions
are separated by an air space of 50mm. The conductors are 10m long. The force on each
conductor will be in 0.33N

128.A copper disc is rotated rapidly below a freely suspended magnetic needle. The magnetic
needle starts rotating with velocity less than that of the disc and in the same direction

129.Ferromagnetic substances have high permeability and susceptibility

130.Earth’s magnetic field always has a horizontal component except at the magnetic poles

131.---Diagram Question---

132.A rectangular magnet of magnetic moment M is cut into two places of the same length. The
magnetic moment of each place will be M/2

133.The permanent magnets are made of the ferromagnetic materials

134.A permanent magnet attracts some substances and repels others

135.Magnetic moment is a vector quantity

136.The property retentivity of material is useful on the construction of permanent magnets

137.A wire carrying current is bent in the form of a circular loop. Then the magnetic field around
each portion of the wire will be parallel to half portion and perpendicular for the other
half.

138.A solenoid has a flux of 12 mWhb and a flux density of 0.9 tesla. The inside diameter if the
solenoid must be 13cm

139.Match the following
Material/Medium Permeability
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i-Free Space Constant
ii-Paramagnetic Slightly more than 1
ili-Ferromagnetic 100-100,000
iv-Diamagnetic Slightly less than 1

Questions 140 to 142 refer to given data:
It is desired to send a flux of 500microWb across an air gap, 0.1cm long and 25cm? in cross
section, located in a certain magnetic circuit
140.The reluctance of the air gap is 3.19 x 10° ampere turns / weber
141.The magnetic force in the air gap will be 15000At/m
142.The number of ampere turns required to produce that flux is 159AT
143.---Diagram Question---
144.The correct relation is LAmpere-turn =4pi Gilberts
145.The magnetizing force on an iron ring is 1750 AT/m when the flux density is 1.1 T. The
relative permeability if iron is 500
146.The quickest and the most effective way of making a magnet from soft iron is by placing it
inside a coil carrying current
147.Hard magnet materials are used for making permanent magnets
148.A material commonly used for shielding or screening magnetism is soft iron
149.A keeper is used to provide a closed path for flux
150.1In electrical circuits, resistance is to current is the same as in magnetic circuits reluctance is
to coercivity
151.The lagging of flux density behind the applied magnetizing force is known as hysteresis
152.Reluctance: Inductance:: AT/Weber : Henry
Questions 153 and 154 refer to data given below:
Two conductors A and B are insulated from each other and contained within a single electric
cable. Conductor A has a current of 25A while the current in conductor B is 9.5A. A 15cm
length of the electric cable is situated within a magnetic field at right angles to the field. The
flux density of the field is 0.85T
153.The force on the cable, when the conductor currents are in the same direction, will be 4.4N

154.The force on the cable, when the conductor currents are on the opposite directions, will be 2N
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155.A 0.5mm air gap has a cross-sectional area of 7cm?. The mmf required to generate a total flux
of 50 microWb in the air gap 28.4A

Test Preparation Group Electrical and Electronics




Page 91 of 410

© a0 ~ D P

10.
11.

12.
13.

14.

15.

16.

17.

Chapter # 10 Electromagnetics

Mark the correct relation =j.j=k. k=1

Which of the following relation is valid?i x j = k

Which of the following relation is valid?’A x (Bx C) = (A.C)B-(A.B) C

Which of the following relation is valid? VxVx A=V (V. A)- V2 A

The magnitude of the vector 3ax+4ay-5az is 7.07.

Which of the following represents the Maxwell’s divergence equation for static electric
field? V. B = 0.

Which of the following represents the Maxwell’s curl equation for static magnetic field?
Vx B= po J.

Conductivity is measured in terms of mhos/metre.

The magnitude of the vector cosaax + 2 sina. ay = 7 a;will be 7.21.

Which of the following relation is valid? D=¢E.

The component form of the unit vector which is directed along a line from the origin to (-
2,1,2).— gax +§ ay + ; az.

The do product of the vectors A and B when A= 3ay -2ax and B= 2 A will beO0.

A medium behaves like dielectric when the displacement current is much greater than
the conduction current.

If the magnetic field vector H has only Z component given by

H= 3x cosp + 6y siny and if the field is invariant with time, the expression for current
density J will be J=-6 k sin .

Which of the following field satisfies Maxwell’s equation?

B=8X10%Y? + 4 X 10%?

E= 9x10%yt ax

The relative dielectric constant of a non-magnetic material through which a uniform
plane wave is propagating and intrinsic impedance is 180 Q will be 2.25.

What is the relative dielectric constant of a non-magnetic material through which a

uniform plane wave is propagating if the wave-length at 10Hz is 2 cm? 3.65.
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30.
31.
32.
33.
34.
35.

The wavelength in a material for which er = 4, pr=1, f=3x108 Hz and the loss tangent is
0.01, will be 3.455m.

The percentage of the incident power that is reflected when uniform plane wave
travelling in region 1 normally incident on region 2 if region 1 and 2 are
respectivelypolysterene and air.

In case of semi-conductors the ratio of conduction current to displacement current is less

than 100 but greater than ﬁ.

The magnitude of the intrinsic impedance of a good conducting medium is given by\/%l.

Which of the following represents the continuity equations for discrete components?V. J=
0.
Which of the following equation represents the relation between the magnetizing volume

current density Jm and the magnetization polarization M?Jm=Vx M

Question 24 to 25 refer to data given below:

It is given that for rural ground er=14 at low frequency and = 10-2. At which frequency
the behavior of rural ground will be like a conductor 1 kHz.

At which frequency it behaves like a dielectric? 30 MHz.

The characteristics impedance of the free space is taken as 377 ohms.

The vector product of electric intensities E and magnetic field intensity H at any point is a
measure of the rate of energy flow per unit area at that point. The above statement is known
asPoynting theorem.

The Poynting vector P measures the rate of flow of energy.

The ratio of the velocity of a wave in free-space to that in the conducting medium is knowns
as refractive index.

Which of the following is not Maxwell’s equation?V . E = -B.

Which of the following is not Maxwell’s equation?E=¢gD.

Poynting vector signifies power density vector producing electro-magnetic field.
Poynting vector has the units of watts/metre?.

Poynting vector gives the rate of energy flow.

Maxwell’s equation in free space is V.B = 0.
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0°H . .
V2. H= o eo_ is a wave equation.

Poynting theorem relating the electric intensity E, magnetic intensity H and the rate of

energy flow per unit area at a point gives pointing vector P as equal to E x H.

Which of the following represents the Maxwell’s continuity equation for time varying

electromagnetic fields, A.J +aan =0.

Velocity of plane electromagnetic waves in vacuum equals\/m .

Where two sinusoidally time varying vectors having different amplitudes and phases are
added up, the resulting vector is elliptically polarized.

For an EM wave transmitted in a good dielectric having ©/(cwe) >> 1, the attenuation

constant a and phase shift factor B are given by
0
== \/% s B=oue
A time varying magnetic field produces both magnetic and electric fields.
The following waves don’t exist in waveguides: TEM waves.
For normal incidence, the angle of incidence is 0°.
The angle for which there is no reflection and the incident wave is vertically polarized, is
known as Brewster angle.
A circularly polarized wave incident at the Brewster angle on reflection becomes linearly

polarized.

In a perfect dielectric, wave propagation occurs; with zero attenuation.

The Brewster angle is given bytan 6= \/% .

A parallel polarized wave is incident from air to paraffin. If & for paraffin is 2, the Brewster
angle will be nearly 55°.

Poynting vector has the dimensions Watts/metre?.

Poynting vector is a measure of the rate of energy flow per unit area and is givenby P = E
x H.

The Poynting vector is associated with power flow in electrostatic field.

The polarization of dielectric materials results in creation of electric dipoles.

According to Snell’s law, for electromagnetic waves
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55.
56.

S7.

58.

59.

60.

cosBi _ nl

cosOr - n2

A’V =- E is known as Poisson’s equation.

The direction of which of the following vector gives the direction of propagation of
electromagnetic waves? Vector (E x H).

When nl and n2 are the refractive indices of two mediums, then according to Snell’s law

sinfr _ n1

sinBi  n2
The current density J is related with current as J= % .

pn H2

The energy stored in a magnetic field is given by W= >

Characteristic equation of plane wave in E, independent of two dimensions y and z, is% =

0
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Chapter # 11 Vacuum Tubes

Vacuum tube has electrodes confined inside an evacuatedl. glass envelope only 2. metal
envelope only 3. either of 1 and 2 above

In radio transmitter application vacuum tubes are still being used

3. Vacuum tubes in a radio transmitter are used to generate high power radio waves

10.

11.

12.

13.

14.

15.

16.

17.

18.

Transistor have not replaced vacuum tubes because high power transistors are not
available

Vacuum tubes are still used in some electronic device due to their capacity to handle
high power

The emission of electrons in a vacuum diode is achieved by heating

At ordinary temperature energy of free electrons in metal as compare with work function
is less

The energy can be provided to electrons to cross the surface barrier byl.heating 2.
Electric field 3. Light 4. Any of the above

The principle of emission of electrons from a metal surface under the influence of light is
known as photo electric emission

With an indirectly heated cathode , the heater voltage is separate from the cathode
circuit

Secondary emission of electrons occurs when the metal surface is bombardment with
high energy electrons

Thermionic emission electron emission process is widely used in vacuum tubes
Generally metals with low work function have low melting point

Oxide coated Emitted material has the lowest work function

In a vacuum diode provided with directly heated cathode electrons are emitted from the
filament itself

The filament of a vacuum tube can be heated by1. Dc voltage 2.low frequency ac
voltage 3. rectified 4. Any of the above

The heater filament of a vacuum tube is usually supplied with ac voltage for heating
because ac voltage can be easily obtained from mains

The work function for oxide coated emitter material is 1.0eV
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20.
21.
22.

23.
24,

25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

The work function in case of thoriated tungsten is 2.63eV

The work function of pure tungsten is 4.5eV

Oxide coated Emitter material usually needs less than 1000 V as plate voltage

In a vacuum tube diode, the rate of collection of electrons at plate is equal to the rate at
which electrons are emitted by the cathode, only when the tube is working in
temperature limited conditions and space charge limited conditions

Oxide coated cathodes are used for the tubes designed to handle small power

In case of oxide coated electrodes the sleeve is coated with a layer of barium oxide and
strontium oxide

The emission efficiency of a cathode is emission current/W

Thoriated tungsten is used as emitter material in tubes upto1000 W

An oxide coated cathode cannot be used if the voltage at the anode is 500V

The ratio of small change in plate current to small change in grid voltage at constant plate
voltage is known as transconductance (gm)

A directly heated cathode may be made ofl. Tungsten 2. Thoriated tungsten 3.
Tungsten coated with strontium oxide 4. Any of the above

In case of indirectly heated tubes the heater filament is usually made of tungsten

In case of indirectly heated cathode , the cathode is usually in the shape of cylinder
The anode material is usually nickel

Fins are often provided on anode

Fin are provided on anode to dissipate heat produced

The surface of anode is usually blacked and roughened to dissipate heat produced at
the anode

The reciprocal of the characteristic curve of the diode is the output resistance of the
diode

The characteristic of a vacuum diode is similar to that of a semi-conductor diode except
for one difference that when a vacuum diode is forward biased ,saturation of plate
current occurs at high voltages

In a vacuum diode , the plate current can be varied byl.changing the plate
voltage2.changing the heater voltage 3. Any of the above

In triodes , the grid is made in the form of mesh
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40.

41.
42.

43.

44,

45,

46.
47.
48.
49.
50.

51.

52.
53.

A control grid is provided in a pentode tube to control the number of electrons moving
from cathode to plate

In a triode , the third electrode is kept near the cathode

The grid of a triode is normally maintained at a negative potential with respect to
cathode

The transfer characteristics of a triode Is a relation between grid voltage and plate
current for constant values of plate voltage

The characteristics of a triode between grid value and plate voltage for constant value of
plate current is known as constant current characteristics

When the cathode of vacuum tube is heated and anode is not connected to any external
circuit electrons from a space charge

Question 46 to 48 refer to fig. 12,

The V-I characteristic of a diode are shown in fig.12

Vp vewsid

Fig..12.

The space charge limited current exist between O AND D

All emitted electrons are collected by the plate beyond D

The space-charge limited current is given by the relation ip=k vp”3/4

In a diode the plate current increase when the plate voltage is made more positive
A triode can also be used as an amplifier because any small change in grid voltageis
capable of causing a larger change in plate voltage

In a vacuum diode cathode emits electrons and the plate voltage is positive with
respect to cathode

In a cathode ray tube, anode electrode has the highest positive voltage

The characteristics of triode shown in fig.13 is known as static plate characteristics
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55.
56.
57.

58.

59.

60.
61.

62.
63.

64.
65.

66.

67.

+ Vg=0 1V

| -2v

: /// :
L

Fig. 13.

For a triode the ratio of a small change in plate current to the charge in grid voltage
producing it, when plate voltage remains constant, is known as mutual conductance

The mutual conductance of triode is usually expressed in terms of mili-seimens

The mutual conductance of a triode is usually in the range 1 to 10 ms

For a triodethe characteristic between plate voltage and plate current for constant value of
grid voltage is known as static plate characteristics

represents the amplification factor for a triode Aip/Avg (Ip constant)

The unit of amplification factor are it is dimensionless

The amplification factor for a triode usually range from 15 to 100

The characteristic of triode shown in fig. 14 is known as mutual characteristics

f

Vp = 200V »

Vp = 100V
Vg = 50V

4 6 4 0 Vo—
Fig. 14.

The value of plastic capacitances for a triode may range from 20 uf to 120uf
In a triode parasitic capacitance may exist between 1. Plate and cathode 2. Plate and
grid 3. grid and cathode 4.any of the above
The value of parasitic capacitance of a triode increases as signal frequency increases
The control grid of a triode is usually given negative potential with respect to the cathode
S0 as to reduce the grid current to zero
Under when plate voltage is less than the screen grid voltage conditions, the negative
resistance region can be observed in a triode
In a tetrode tube, secondary emission means the emission of electrons from the plate

due to bombardment of the fast moving electrons emitted from the cathode.
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78.
79.
80.
81.
82.

83.
84.
85.
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87.
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89.

Mutual characteristic is the curve between plate current and grid voltage

In pentode , the suppressor grid is placed between plate and screen grid

In a pentode,the control grid is provided between cathode and screen grid

In a pentode the suppressor grid is used to suppress secondary emission

The suppressor grid in pentode eliminates the problem of secondary emission from the

plate

In a triode , tetrode or pentode, the plate current increase when the control grid voltage

iIs made less negative

The screen grid in a pentode decreases the grid plate capacitance as compared with a

triode

In a half wave rectified circuit the diode conducts when the plate is made positive by the

positive alternation of the ac input voltage

Diode Vacuum tube cannot be used as an amplifier

Function of suppressor grid is

1. Suppressor secondary emission effects 2.increase amplification factor 3.reduces
Cop

A thermionic cathode is heated to emit electrons. T

The anode has a positive potential with respect to the cathode to attract electrons. T

In a diode, plate current can flow in only one direction. T

An open heater result in zero plate current. T

Graphical relations between Ib, Eb and Ec which the triode contains load in the plate

circuit are known as dynamic characteristic of triode. T

Triodes , tetrodes and pentodes can be used as amplifiers. T

Vacuum tubes can be used for amplifiers , rectifiers and oscillators. T

Single diode can be used as a half wave as well as full wave rectifier. F

With an indirectly heated cathode, a separate heater makes the insulated cathode emit
electrons. T
The function of the triode is to amplify a grid voltage variation. T

The mutual conductance of pentode is nearly same as that is triode. T
The screen grid of pentode tube is maintained at a more negative potential than the

control grid. F
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91.
92.

93.
94.
95.

96.
97.
98.
99.
100.

Triode usually produce more noise as compare to pentodes. T

At high frequencies, plate to grid capacitance in triode cause serious complications. T
Reduction of plate current in a tetrode due to secondary emission is known as dynatron
effect. T

In a cathode ray tube the anode voltage ranges from 2kv to 80kv. T

The space charged formed around the cathode of a vacuum tube is always positive. F
When vacuumdiode is working under space charge limited conditions, its dynamic plate
resistance is lower at higher plate voltage , that at lower plate voltage. T

The plate ac resistance of a pentode is of the order of 12,000 ohmsF

Typical the amplification factor of a triode is about 30 (T)

The cathode of a thermionic tube cannot be heated by dc current(F)

Oxide coated cathodes are generally used for low power tube(T)

In temperature limited region of its characteristic , the plate of diode collects

electrons at a faster rate than they are emitted from the cathodesF
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Chapter # 12 Semi-conductors

1. Semi-conductor device constitutes an active component.

SCR is an active device.

3. The conductivity of materials found in nature ranges from 10° ohm™*m™to nearly 108
ohm™ m*. From this it can be concluded that the conductivity of silicon in ohm cm will
be nearly 0.5x103.

The process by which impurities are added to a pure semi-conductor is Doping.
Capacitors are passive components.

Capacitor is used as a passive component in electronic circuits.

A Germanium atom contains four valance electrons.

If the conductivity of pure germanium is 1.54 siemens/meter, its resistivity in ohm-meter
will be nearly 0.065.

9. The type of atomic bonding in most common in semi-conductor is Covalent.

10. When an atom either gains or losses an electron it is said to be ionized.

11. The diameter of an atom is 101° meter.

N

O N GaA

12. The atomic weight of an atom is determined by the number of protons and
neutrons.

13. The mass of proton and neutron is nearly the same.

14. The number of protons in an atom is called its atomic number.

15. The maximum number of electrons in third orbit can be 18.

16. Valence electrons are the electrons present in outermost orbit.

17. Boron has lowest atomic number.

18. Helium element does not occur in third group of periodic table.

19. The atomic number of silicon is 14. It can be therefore concluded that

a) asilicon atom contains 14 protons

b) asilicon atom contains 14 neutrons

c) asilicon atom contains 14 electrons.

20. If the atomic number of germanium is 32, the number of electrons in the outermost
shell will be 4.

21. Phosphorous element does not have three valence electrons.

22. Indium element does not have five valence electrons.

23. Silicon and Germanium have four valence electrons.

24. The total energy of an electron in an atom will be maximum when it is in an orbit
farthest from the nucleus.

25. Silicon has four valance electrons.

26. A germanium atom has two electron orbits.

27. If an electron moves through a potential difference of 500V, the energy possessed by
it will 500eV.

28. One electron volt is equivalent to 1.6x10 joules.

29. The forbidden energy gap for silicon is 1.12eV.

30. The forbidden energy gap for germanium is 0.72eV.

31. Free electrons exist in conduction band.
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60.

The forbidden energy gap between the valence band and conduction band will be least
in case of metals.

The forbidden energy gap between the valence band and conduction band will be wide
in case of insulators.

An insulator will conduct when the voltage applied is more than the break down
voltage and temperature is raised very high level.

A semi-conductor in its purest form is called intrinsic semi-conductor.

At absolute zero temperature a semi-conductor behaves like an insulator.

When atoms are held together by the sharing of valence electrons they form a
covalent bond.

An electron in the conduction band has higher energy than the electron in the
valance band.

When an electron breaks a covalent bond and moves away, a hole is created.

Eo for silicon is 1.12eV and that for germanium is 0.72eV. Therefore, it can be
concluded that less number of electron hole pairs will be generated in silicon than
In germanium at room temperature.

Eo for silicon is 1.12eV and that for germanium is 0.72eV. Therefore, it can be
concluded that the conductivity of silicon will be less than that of germanium at
room temperature.

The resistivity of a semiconductor decreases as the temperature increases.
Semi-conductors have negative temperature coefficient of resistance.

The process of deliberately adding impurity to a semi-conductor material is called
doping.

A doped semiconductor is called extrinsic semi-conductor.

Before doping the semi-conductor, material is purified.

Phosphorous is donor impurity element.

Gallium is acceptor impurity.

Antimony, Gallium and Arsenic have five valence electrons.

Silicon has four valence electrons.

Boron, Indium and Gallium have three valence electrons.

Antimony has the highest atomic number.

As the temperature of an intrinsic semi-conductor material is increased energy of the
atom is increased.

A vacancy is filled by a valance electron from the neighboring atom results in the
movement of hole.

Addition of a small amount of antimony to germanium will result in formation of p-
type semiconductor.

A donor type impurity must have only five valance electron.

At room temperature when a voltage is applied to an intrinsic semiconductor electron
moves towards positive terminal and holes towards negative terminal.

The energy of the atoms of a semi-conductor material is increased when temperature
IS increased.

The conduction band is a range of energies compounding to the energies of the free
electrons.

The forbidden energy gap in semiconductors lies between valance band and
conduction band.

Test Preparation Group Electrical and Electronics




Page 103 of 410

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

In a N-type semi-conductor, the concentration of minority carriers mainly depends on
the temperature of the material.

When a semi-conductor is doped, its electrical conductivity increases.

When a normal atom loss an electron, the atom become a positive ion.

Resistivity is a property of a semiconductor that depends on the shape of the
semiconductor.

An electrically neutral semiconductor has equal number of positive and negative
charges.

The electron in the outermost orbit is called valence electrons.

The semi-conductors have negative temperature coefficient of resistance.

The larger the orbit, the greater is the energy of the electrons.

In N-type semiconductors free electrons are the majority carriers.

The merging of a free electron and a hole is called recombination.

Excess minority carriers are the carriers that are in excess of the equilibrium
number.

A PN-junction offers conducts in forward direction only.

When a PN junction is unbiased, the junction current at equilibrium is mainly due to
the diffusion of majority carriers.

At a PN-junction, the potential barrier is due to the charges on either side of the
junction, which consists of fixed donors and acceptor ions.

In PN junction, the region containing the uncompensated acceptor and donor ions is
called depletion region.

A PN junction is said to be forward biased when positive terminal of battery
connected to P-side and negative side to the N-side.

When PN-junction is in forward bias, by increasing the battery voltage current
through PN-junction increase.

Figure A represents the V-1 characteristics of a PN-junction.

N

In a reverse biased P-N junction, the current through the junction increases abruptly at
breakdown voltage.

The holes diffuse from P region to the N region in a PN-junction diode because there
Is greater concentration of holes in the P-region as compared to N-region.

Ina semi-conductor diode, the barrier offers opposition to majority carriers in both
regions.

For a PN diode the number of minority carriers crossing the junction mainly depends
on rate of thermal generation of electron hole pairs.
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84. The V-I characteristics of a semiconductor diode is shown in Fig.9. From this figure it
can be concluded that the diode is silicon diode.

e

85. If too large current passes through the diode excessive heat may damage the diode.

86. 10 A could be the maximum current rating of junction diode.

87. When reverse bias is applied to a junction diode potential barrier is raised.

88. For a PN-Junction diode, the current in reverse bias may be few micro or Nano
amperes.

89. Figure A represents an ideal diode characteristic.

90. Potential barrier is decreased when forward bias applied to a junction diode.

91. When reverse bias exceeds a certain value avalanche breakdown in a semi-
conductor diode occurs.
Question 92 and 93 refer to data given
The turns ratio of a transformer used in half wave rectifier is 10: 1. The primary is
connected to the power mains, 220 V, 50 Hz.

92. If the diode resistance in forward bias is zero, the dc voltage across the load will be
nearly 10 V.

93. The peak inverse voltage of the diode will be 31V.

94. Bridge rectifier needs four diodes.

95. The ripple factor for a half wave rectifier is 1.21.

96. The ripple factor for a full wave rectifier is 0.482.

97. Maximum rectification efficiency for a half wave rectifier is 40.6%.

98. The maximum rectification efficiency in case of full wave rectifier is 81.2%.

99. A full wave bridge rectifier is supplied voltage at 50 Hz The lowest ripple frequency

will be 100Hz.

100. For signal diodes the P1V rating is usually in the range 30V to 150V.

101. The maximum forward current in case of signal diode is in the range of few
mili amperes.

102. Zener diode is designed to operate in the breakdown region.

103. Power diodes are generally silicon diodes.

104. Wiedemann-Franz law correlates electrical and thermal conductivities.

105. In a semi-conductor avalanche breakdown occurs when reverse bias exceeds
the limiting value.

106. In a half wave rectifier, the load current flows only for the positive half cycle
of input signal.

107. If 10 Vis the peak voltage across the secondary of the transformer in a half

wave rectifier (without any filter circuit), then the maximum voltage on the reverse
biased diode will be 10V.

108. In a center tap full wave rectifier, 50V is the peak voltage between the center
tap and one of the ends of the secondry. The maximum voltage across the reverse
biased diode will be 100V.

109. In a zener diode sharp break down occurs at low reverse voltage.
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110. The dc output voltage from a power supply increase with higher values of
filter capacitance and decreases with more load current.
111. With an ac input from 50 Hz power line, the ripple frequency is 50Hz in the

DC output of half wave as well as full wave rectifier.
112. Fig.11 represents a LED.

W
> — N —a
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113. Fig.12 represents a Varactor Diode.
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114. Fig.13 represents a Diode.

»u-

o
115. Fig.14 represents a Tunnel Diode.

116. Fig.15 represents a Zener Diode.
)

>
S
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117. Any semi-conductor material has valence of electrons 4.
118. In N-type semi-conductor electrons are majority career while holes are
minority careers.
119. A semi-conductor that is electrically neutral has equal amount of positive and
negative charges.
120. Resistivity of a semi-conductor depends on atomic nature of semiconductors.
121. . When holes leave the p-material to fill electrons in the n-material the process
is called diffusion.
122. In case of selenium, under the influence of varying light intensity electrical
conductivity changes.
123. Diffusion current in a diode is caused by crystal formation.
124, Depletion region in a PN diode is due to reverse biasing.
125. Depletion region in a PN junction diode consists of fixed donor and acceptor
ions.
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126. The photo electric current in amperes per watt of incident light depend on
frequency of incident light.

127. When a diode is forward biased barrier potential decrease.

128. In case of photo conductor for Germanium when forbidden energy gap is 0.72
eV, the critical wavelength for intrinsic excitation will be 1.73 micro m.

129. The work function of a photo surface whose threshold wave length is 12,00 A,
will be 1.03eV.

130. A potential difference is developed across a current carrying metal strip when
the strip is placed in a transverse magnetic field". The above effect is known as Hall's
effect.

131. As the temperature of a semi-conductor is reduced to absolute zero all valance
electrons tend to remain in the valance band.

132. Carbon belongs to the same group of periodic table as that of Germanium and
Silicon.

133. The crystal structure of silicon is diamond.

134. Forbidden energy gap is highest for Gallium arsenide.

135. Silicon semi-conductor has the highest melting point.

136. The minimum charge carried by an ion is equal to the charge of an electron.

137. The electrons in an atom moves in elliptical orbits.

138. The impurity added to extrinsic semi-conductor is of the order of 1 in
100,000,000.

139. The mean life time of the minority carriers is in the range of a few nano
seconds.

140. For insulators the energy gap is of the order of 5 to 15eV.

141. Thermionic emission of electrons is due to high temperature.

142. N-P-N transistor electrons will be the majority carriers.

143. Germanium with Indium doping will produce P-type semi-conductor.

144, The difference between a hole and electron is that a hole is always in the
valance band.

145. When an electron rises through a potential of 100 V. it will acquire an energy of
100eV.

146. Hall's effect can be used to measure magnetic field intensity.

147. CdS photo conductor is commonly used.

148. The photo electric threshold of tungsten is 2300 A. The energy of the electrons
ejected from the surface by ultra-violet light of wave length 1800 A, will be 1.5eV.

149. A solar cell is an example of photo voltaic cell.

150. Barrier potential for silicon diode is 0.7V.

151. When light is directed at the metal surface, the emitted electrons have energies
that depend on frequency of lights.

152. A strong electric field across a P-N junction that causes covalent bonds to
break apart it is called lever break down.

153. An ideal diode should have zero resistance in forward bias and an infinity
large resistance in reverse bias.

154, The bulk resistance of a diode is the resistance of the P and N material only.

155. Electrons only can exist outside of a semiconductor material.
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156. In case of semi-conductors, recombination is merging of an outside electron
with semiconductor electron.

157. When a PN-junction is reverse biased holes and electrons moves away from
the junction.

158. In case a PN-junction is forward biased holes and electrons moves towards
the junction.

159. Mobile electrons of P-side of the PN-junction diode constitute minority
current carriers.

160. When a PN-junction is reverse biased a very small amount of reverse current
called leakage current flows.

161. The reverse resistance of a PN-junction diode is given by Break down
voltage/reverse leakage current.

162. The depletion layer of PN-junction diode has neither free mobile electrons
nor holes.

163. With the rise in temperature of a PN junction, reverse leakage current will
increase.

164. For a PN-junction we have width of depletion layer and junction barrier
voltage.

165. A zener diode is invariably used with reverse bias.

166. The temperature coefficient is positive in case extrinsic ssmiconductor. 167.

167. A light emitting diode produces light when forward bias.

Questions 168 and 169 refer to Fig.16
The voltage wave form resulting from a three phase half wave rectifier is shown in
Fig.16

168. The average value of voltage is 82.7V.

169. Therms value is 84V.
Question 170 to 173 refer to Fig.17
A delayed half-wave rectified sine wave of voltage shown in Fig.17. The delay angle
is 459

170. The value of VVav will be 54.4 V.
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171. The value of Vmax will be 47.7 V.
172. Vav=31.9V and Vmax=70.8V if delay angle is 90°
173. ‘Vav=9.32 V and Vmax=30.12 V if delay angle is 135°.
Question 174 to 175 refer to Fig.18
Full wave rectified sine wave shown in Fig.18 has a delayed angle of 60°.
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174. The average value of voltage will be 47.8 V.
175. The rms value of voltage will be 63.3 V.
176. A rectified sine wave is clipped at one half of its peak as shown un Fig.19. The

rms value of the voltage will be 42.2 V.
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177. The effective value of voltage of the wave is clipped at 60°, will be 66.8 V.
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Chapter # 13 Transistors

1.The advantage of transistor over vacuum tube is A. No heat is required B. Small size and light
in weight C. Very low power consumption D. all of the above.

2.Aging effect exists in vacuum tubes only
3.A collector collects holes from the base in case of PNP transistor

4.In a PNP transistor, with normal bias the collector-base junction is reverse biased and the
emitter base junction is forward bias

5.A PNP transistor is made of Either silicon or germanium

6. In most transistors, the collector region made physically larger than for dissipating heat.
7.In a transistor which of the following region is very lightly doped and is very thin ? Base
9.In a PNP with normal bias, the emitter junction offers a-low resistance

10. In an NPN transistor, when emitter junction is .forward biased and collector junction is
reverse biased, the transistor will operate in active region.

11.A transistor will operate in inverted region when emitter junction is reverse biased and
collector junction is forward biased.

12.In a PNP transistor, electrons flow into the transistor at the base and the collector leads

13. Which of the following statement is correct? The FET is unipolar, while junction transistor
are bipolar.

14.Most small signal transistors are NPN, silicon, in a plastic package.

15.A transistor may fail due toA . Open weld at the wire leads to the semiconductor B. Short
circuit caused by momentary overloads C. Overheating due to circuit failures D. any of above.

16.The transistor is usually encapsuled in epoxy resin.

17.Arrow head on a transistor symbol indicates direction of hole current in emitter.
18.Power transistor are invariably provided with heat sink.

19.Heat sink disposes off heat mainly by natural convection.

20. Largest current flow of a bipolar transistor occurs in emitter.

21.Which of the following number specification refers to FET with one gate 3N.

22. In an NPN transistor if the emitter junction is reverse biased and collector junction is also
reverse biased, the transistor will operate in cut off.
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23.In a normally biased NPN transistor the main current crossing the collector junction is a drift
current.

24 A transistor has PNP the electron flow into the transistor at collector and base.
25.A diac is a semiconductor device which acts as a 2-terminal bidirectional switch.

26. In a NPN transistor, when emitter junction is forward biased and collector junction is reverse
biased the transistor will operate in saturation region

27. In a transistor, currenticnoflows when some dc voltage is supplied in the direction to the
collector junction with the emitter open circuit.

28. Which of the following is necessary for transistor action the base region must be very narrow.
29. Conventional baising of a bipolar transistor has EB forward biased and CB reverse biased.
30.A triac is a semiconductor device which acts as a 3 terminal bidirectional switch

31. Which of the amplifier circuit using junction transistor has the best gain common emitter.
32.Which circuit has its output signal from the emitter emitter follower.

33. In a transistor with normal bias the emitter junction has a very low resistance.

34.The current Icbo increase with increase in temperature.

35.The Icbo flows in base and collector leads.

36. In PNP junction transistor as compared to base region the emitter region is more heavily
doped so that the flow across the base region is mainly because of holes.

37. In a transistor alpha is related to beta by the relation beta =-alpha/alpha -1
38. In a transistor leakage current mainly depend on temperature

39. Thermal runaway of a transistor occurs when there is axcessive leakage current due
temperature rise.

40. The leakage current is CB configuration may be around few micro amperes.

41. The input and output signals for CE amplifier are always out of phase.

42. As compared to a CB amplifier, a CE amplifier has higher current amplification.
43. In a resistance loaded, RC coupled amplifier the dc component is blocked by Cc.

44. Which junction transistor is preferred for high input and low out impedance common
collector.

45. Common base configuration is little used because it has low input impedance.

46. Common emitter transistor has high current and high voltage gain.
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47. Which of the following circuit would be preferred for a 455 kHz IF amplifier double tuned
transformer.

48. A FET has a gate source bais of -2v. The ac input signal is +- 1.2 V. The class of operation
will be A.

49. For a transistor the normal collector voltage is 12v. If actually it is load to be 28 + v .the
double could be Re is open.

50. The emitter bais largely depends on Ig.

51. Emitter region in NPN transistor is more heavily doped than base region so that flow across
the base region will be mainly of holes.

52. The leakage current in CE configuration may be around few micro amperes.
53. Which class of amplifier operates with least distortion class A.
54. In a RC coupled amplifier for improving the low frequency response higher Cc is used.

55. Which of the following plot can be directly used to determine beta \/ce versus Ic for constant
Ib.

56. When a transistor is connected in common emitter mode, it will have medium input
resistance and high output resistance.

57. Which of the following statement correct? The emitter injects holes into the base region of
the PNP transistor and electrons into the base region of the NPN transistor

58. A FET has very high input resistance.
59. A quiescent state of a transistor implies no input signal

60. Which of the following plot can be used to show the input volt — ampere characteristics of a
common emitter configuration VVbe versus Ib for constant values of Ib

61. A reverse bais saturation current for a particular. PN junction is 1 micro amperes at 300 k
its dc slope resistance at 150 mv forward bias will be closer to 78 ohm

62. Which of the following is not provided in a PNP transistor heater.

63. Which of the following amplifier circuit using junction transistor has the best gain common
emitter.

64.Each of two cascade stage has a voltage gain of 30. The overall gain is 900.
65. The Darlington pair consists of the following two stages both CC.
66. In amplifier, the parasitic oscillations result due to transistor inter junction capacitance.

67. Which of the following combination has no phase inversion of the signal two CE stages.
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68. The circuit consisting of two transistor connected in series with the dc supply voltage is
called stacked v+.

69. In oscillator class C operation in preferred because it is most efficient.
70.Three cascade stages have gain of 10,20 and 25. The overall gain will be 5000.

71. How many cascaded stages of CE amplifier will result in polarity inversion of the input
signal three or five.

Type equation here.72. Which coupling produces the minimum interference with frequency
response direct coupling.

73. Complimentary symmetry use two transistor that are PNP AND NPN.
74. Which of the following circuit can operate class AB for audio power output Darlington pair.
75. A dc amplifier both ac and dc.

76. For an amplifier the power gain in decibels will be equal to voltage gain in decibels only
when RO=Ri.

77. The bandwidth of the amplifier is BW. If n stages of an such an amplifier are cascaded, the
bandwidth will be

78. A bipolar transistor is a current controlled device whereas a FET is a voltage-controlled
device.

79.Which of the following devices acts as a NPN and a PNP transistor connected base to base
and

BW
y21/7 -1

emitter to collector SCR.

80. Which of the following is the fastest switching device MOSFET.
81. Which of the following is the point of reference JFET source.

82. A JFET can operate in depletion mode only.

83. The properties of JFET resemble those of NPN transistor.

84. The input gate current of FET is closure to negligibly smaller value.

85.Which one of the following is a unipolar device FET.
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86. Which of the following statement is no true in case of FET it has large (gain x bandwidth).

87. When n channel depletion type MOSFET are used in enhanced mode the gate will be
positive.

88. In an amplifier the degree by which the output signal wave shape differs from the input
signal wave shape is known as distortion.

89. Which of the following represents the efficiency of an amplifier ac power output/dc power
dissipated at the output electrode.

90. Icbo current is increases with temperature.

91. The cascade amplifier which is often used in ICs is direct coupled.

92. Which one of the following is expected to have the highest input impedance MOSFET.
93. Highest operating frequency can be expected in case of MOSFET.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

Chapter # 14 Amplifiers

An Amplifier should have all of them (high Fidelity, low noise, stable operation).

If the operation of an NPN transistor amplifier is selected in saturation region, it is likely
to result in chopping of output in positive half of input signal.
The input signal is to amplifiers having a gain of 400 is given as 0.5 cos (313t). Then
output signal is 20 cos (403t).
The power gain of an amplifier is 40 and its voltage gain is 200. Then current gain will
be 1/5.

The signal handling capacity of an amplifier will be high when the operating point is
selected in middle of the active region.
An amplifier circuit has voltage gain of 400. If the output is 4 V. the input voltage should
be 10mV.

The 3 bipolar transistor configurations provide best power gain in Common Emitter.
A transistor with 85% efficiency is likely to be Class C.

Class B amplifier is corresponds to half-wave rectifier (for voltage waveform).

The double tuned transformer used for 455 kHz IF Amplifier.

A class A amplifier is the one in which Ie flows all the time.

In case of amplifiers transformer coupling gives highest gain.

In a resistance loaded, RC coupled amplifier the dc component blocked by coupling
Capacitor Ce.

In a RC Coupled amplifier, low frequency response is improved with higher Cc.
Class A of amplifier has lowest efficiency.

Emitter bias depend upon emitter current Ie.

For a FET, Is=5 mA, and Rs = 330. Then source bias will be 1.65 V.

A transistor that can be used in enhancement mode is MOSFET.

In general the gain of an amplifier is complex.

An FET has a gate source bias of 2 V. the ac input signal is + 1.2 V. the class of operation
is A.

A push pull amplifier is biased in Class B.

An IGFED is a square law device.
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23
24

25.

26.

27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.

46

. Class A amplifier has least distortion.
. In aresistance loaded amplifier, the gain decrease at higher frequency with decreasing
reactance of the stray Cr.
In an amplifier the collector voltage equals to full V* of 28 V instead of normal 12 V
because of Re is open.
In a resistance loaded amplifier, the gain decrease at low frequency because of
increasing resistance of Cc.
Class A amplifier is used when minimum distortion is desired.
In an ideal op-amp the output impedance is Zero.
The bandwidth of an audio amplifier extends from 20 to 20,000 Hz.
The noise figure F of amplifier is defined as (F = 10 log1oSi/ Ni
So/ No
The gain of an amplifier with feedback is given by the relation A/
1-BA
An ideal voltage amplifier should have (Ri = infinite, Ro = 0).
An ideal current amplifier should have (Ri = 0, Ro = infinite).
Non linearity in active device contributes to harmonics distortion in amplifiers.
In logarithm amplifiers, output voltage is equal to input voltage.
Logarithm amplifiers used in dividers.
Radio Frequency amplifiers used a variable capacitor tuning.
In high frequency region, an amplifier behaves like a low pass filter.
Cascode amplifier will be preferred for highest gain.
A cascaded amplifier will have higher cut-off frequency less than that of single stage
amplifier.
Class B amplifier has less efficiency as compared to Class C.

Push pull amplifiers not necessarily removes odd and even harmonics.

Decibel is defined in Power ratio.
An amplifier’s changes from 10 watts to 20 watts. The equivalent dB gain will be 3 dB
Which of following IS false statement?

Class AB operation cannot be used for a push pull audio power output phase.

. A push pull amplifier balance out odd harmonics.
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47

48.
49.

50.
51.

52.

53.
54.
55.
56.
57.

58.

59

60
61

62.
63.
64.
65.
66.

67.
68.
69.

. In voltage amplifiers, the load resistance should be as large as possible.
Phase distortion is least objectionable in case of audio amplifiers.
Wave traps in each stage method cannot be used to increase the bandwidth for cascaded
RF amplifier stages.
If fr = 455 kHz ; Q =100 circuit has the greatest bandwidth.
In an amplifier if conductor during the cycle is from 0 to 90 and again from 180 to 270,
the amplifier will be termed as Class B.
The voltage gain of an amplifier is 100. On applying a negative feedback with B = 0.05
its gain will reduce to 25.
Negative feedback is used in audio amplifier to reduce distortion.
Less capacitive reactance in shunt with an audio amplifier has the effect of treble boost.
High cut-off frequency can be expected in case of Common Base
For high frequency response of transistor amplifier, suitable model to use is Hybrid.
Transformer coupling in transistor amplifier, circuit provides high efficiency, because
DC resistance is low.
A complementary symmetry amplifier ha 1 PNP and 1 NPN transistor.
. Introduction of feedback in an amplifier increase the input impedance from 1 k ohm to
40 k ohm.it is due to series-current negative feedback.
. A pulse transformer uses ferrite core.
. A boost strap generally incorporates emitter follower.
Low frequency response of amplifier is mainly limited by By-pass capacitor.
The bandwidth of a differential amplifier is comparable to that of Cascaded amplifier.
For an ideal noise free transistor amplifier, the noise factor is Zero dB.
The third Harmonics of 300 Hz is 900 Hz.
The main function of transformer used in output of a power amplifier is to match the
load impedance with the dynamic output resistance of the transistor.
The maximum efficiency of Class C amplifier is 100%.
The maximum efficiency of Class B amplifier is 78.5%.
Harmonic distortion of the signal is produced in an R-C coupled transistor amplifier.

The probable source responsible for this distortion is the transistor itself.
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70. The voltage gain of an amplifier is 100, the current gain is 2. The power gain of the
amplifier will be 200.

71. When both the primary and secondary resonant circuit of a double tuned transformer
have a Q 50, the value of critical coupling is 0.2.

72. The 45°-45° system refers to phonograph records.

73. Complimentary symmetry would be applied to the audio power outage stage.

74. For a good voltage amplifier, its input impedance with respect to the resistance of the
source, should be high.

75. 3 dB will be gain for increase of power level from 13 mW to 26 mW.

76. A resistance attenuator reduces a 10 mW input to 5 mW. Its loss will be -3 dB.
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Chapter # 15 Oscillators

1.Crystal controlled oscillator is most stable oscillator.

2.7=1/2*pi sqrt RC for Wein Bridge Oscillator Frequency

3.Barkhausen criterion for oscillator stability is -A3=1

4.A Hartley Oscillator Circuit uses for Tapped inductor for inductive feedback

5.Rc phase shift Oscillator will not produce any Oscillation Until and unless Voltage gain of its
internal Amplifier is around 3

6.for Good stability tuned circuit should have high ©Q

7.varactor in voltage-controlled oscillator needs Reverse Dc control Voltage

8.The phase Comparator in PLL circuit is used to Provide Dc Control VVoltage
9.Crystal control Oscillator can be expected to give highest Q factor

10.Beat frequency oscillator consists of Two oscillator.

11.Blocking Oscillator are used as High Impedance switches and frequency divider.
12.In a practical Oscillator AB is slightly greater than 1.

13.In Case of RC a phase shift Oscillator, the Frequency oscillation is f=1/2*pi sqrt RC

14.0scillator Circuit can be operated in class A condition for better wave shape.

15.In Circuit shown feedback to Q1 through C1 fig 17

16.free running applies to mutlivibrator circuit.
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17.A phase shift Oscillator Consist of number of RC Circuits.

18.The loop gain in phase shift Oscillator is 360 degree.

19. f=1/2*pi sgrt LC Hartley oscillator.

20.Monostable Multivibrator Can be used to Generate sweep.

21.Schmitt trigger Circuit Can be used for converting a sine wave to square wave.
22.tuned circuit is used for frequency stabilization of an oscillator.

23.relaxation oscillator incorporates two interdependent circuits in such way that output of each
control the input of other.

24.By increasing in transistor gain Oscillator can stop Oscillating.

duestions 25 ¢ 28 refer to Fig, 18

25.In Oscillation shown the feedback is regenerative

26.which component varies the oscillator frequency C1

27. typical frequency for a RC feedback Oscillator is 1KHz.

28When a 6 MHz crystal is followed by a frequency tripler, the output will be 18 MHz.
29. A typical resonant frequency for a crystal oscillator. is 3.275 MHz

30.Typical Q for a crystal is 25000.

31. An oscillator using a capacitive voltage di vider to provide feedback is Colpitts.

32. RF feedback oscillators are usually tuned by varying the L or C.
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33.0scillator shown is \VVoltage controlled Oscillator.

34.higher positive Dc control VVoltage will make the Oscillator frequency higher.
35.Crystall controlled Oscillator is best frequency stability and accuracy.
36.Colpit Oscillator fig 20.

38. L1 component is varied to tune OSCILLATORS.

39. In a free running multivibrator, each stage is cut-off for 1 us. the oscillator frequency is 0.5
MHz.

40. TO generate a | kHz note, the most suitable circuit is \Wein bridge oscillator.
41. When L is doubled and C is halved, the frequency is unchanged.

42. Positive feedback is the same as Regeneration.
43.An oscillator that uses a tapped coil in the LC tuned circuit is the Hartley Oscillator
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44 The input to the phase comparator is SkHz

46.When the VCO is operating at 16.400 MHz what divisor is needed to get 5 KHz is 3280
47.0ne of the synthesized output frequency is 26.975MHz.

48. The frequency division for the crystal oscillator is 1/2119.

49. If C be the capacitance, then frequency of oscillations in case of Wein bridge oscillator is
proportional to 1/C.

50. Oscillators have positive feedback.

51. The frequency of a tuned RF feedback oscillator with 240 pH fprLand 180 PF force is
765.7KHz.

52. L is needed with a C of 20 PF for an oscillatory frequency of 110.7 MHz is 0.1uH.

53. The crystal oscillator frequency is very stable due to High Q of the Crystal.

54.Parasidc oscillations are unwanted oscillations created due to stray capacitances and
inductances.

55. A crystal oscillator is used because the frequency of oscillations remains substantially
constant.

56. Surface Acoustic wave oscillators are suitable for |-C applications.

57. The value of L needed with C of 20 PF for an oscillator frequency of 110.7 MHz is 0.1uH

58 A tuned circuit used in Colpitts oscillator is shown in Fig.22. The frequency of oscillations
will be 100MHz

10pF | 10pF
—

e

0.5uH
Fig. 22.

59. A Wein bridge oscillator has Rt=R = 220kQ and Ci = 250 pF. frequency of oscillations will
be nearly 2.89KHz

60. Spot the odd one out Stellite
61. Wein Bridge Oscillator for generating a 1 kHz
62. LC oscillators can be used to produce frequencies as high as 500MHz

63. An oscillator using LC tuned circuit ha.sLe 58.6 PH and C = 300 pF. The oscillations will
be nearly 1200kHz
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100KQ
100KQ 1;? ___{
100pF
‘ Fia. 23. .
10 pF
10 pF P b
Myt T YT Betta
0.5uH
Fig. 24.

64. Colpitts scillator will be ferred for generating 1 MHz

65. RC network shown in Fig. 23 is used inalow frequency oscillator circuit. The frequency of
oscillations will 15.9kHz

66.for producing a frequency of 1.6 kHz, the values of capacitors should be 995pF
67.0scillators are widely used in Radio, television broadcasting.
68.A multivibrator produces Square \Waves.

69. When positive feedback amplifiers are used as Oscillator, the condition is known as AB=1
Barkhasen criterion of oscillation.

70. The requirement of an oscillator using positive amplifier as an oscillator, is that here must
be positive feedback, initially the value of loop gain AR must greater than unity,

after the desired level is reiEhed the loop gain AP must decrease to unity.
71. The main advantage of using crystal oscillators is constant frequency of oscillations.
72. for oscillation to start., the loop gain AB of the Oscillator must be more than One

73.A tuned circuit used in Colpitts oscillator is shown the frequency of oscillators will be
100MHz

74.sinusoidal oscillator is preferred for microwave frequencies is Negative Resistance
Oscillator.
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Chapter # 16 Digital Electronics

The number of levels in a digital signal is two.

In any flip-flop, when the Q output is 1, state of Q terminal is Zero.

The slow turning of a potentiometer is analog output.

Square wave provides digital signal.

The high voltage level of a digital signal in positive logic is 1.

A device that converts from decimal to binary numbered is called encoder.
Decimal 15 in binary system can be written as 1111.

If 4 in binary system is 100 then 8 will be 1000.

Binary 1010 in decimal system is equivalent to 10.

. Binary 1111 when subtract from binary 11111, the result in binary is 10000.

. Binary 1111 when added to binary 11111 is 101110.

. Binary 1000 multiplied by binary 1000 gives 1000000.

.0 X 1isnot valid in binary system.

. 0.4375 represents the decimal from of binary 0.0111.

. 127 is the decimal equivalent of binary 1111111.

. The decimal equivalent of the binary number 10110.0101011101 is 22.3408203125.
.1011.01+0.1101=1.1 is incorrect.

.1100.011+1022.011=10111.100 is incorrect

. 100101-100011=000000 is incorrect.

. Decimal 6% to Binary 110.01 is incorrect

. none of above Binary product is incorrect.

.1111-111 = 1000

.11111+11111=100000 is incorrect

. Binary 101010 is equivalent to decimal number 42.

. Decimal number 5436 when converter into 9’s complement will become 4563.
. Decimal 1932 when converted into 10°s complement will become 8068.

. Decimal 45.15 when converted into 9°s complement will become 54.84.

. Decimal 18.293 when converted into 10’s complement will become 81.707.

. 64 different binary numbers can be stored in a register consisting of six switches.
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30

31
32
33
34
35
36
37
38
39

40
41

42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.

53
54
55
56
57

. 1000 different BCD numbers can be stored in a register containing 12 switches using
an 8,4,2,1 code.
. The hexadecimal number B6C7 is equivalent to decimal number 46791.
. The hexadecimal number 64AC is equivalent to decimal number 25772.
. The hexadecimal number A492 is equivalent to decimal number 42130.
. The hexadecimal number D2763 is equivalent to decimal number 862051.
. The binary number 101101 is equal to octal number 55.
. Binary number 1011 when converted to its 1’s complement will become 0100.
. Binary number 1011 when converted to its 1’s complement will become 01100.
. Binary number 1011.01 when converted to its 2’s complement will become 0100.10.
. Binary number 1011.01 when converted to its 2’s complement will become
00100.11.
. The binary number 0111011011 is equivalent to decimal number 3.554.
. Octal number 66.3 is equal to 110110.011 in binary number.
Decimal number 4429.625 is equal to octal number 10515.5.
Octal number 1041.3 is equal to 545.375 in decimal number.
The binary number 0.10110111101 is equal to B7A in hexadecimal.
The digit 0 with carry of 1 is the sum of binary addition 1+1.
(39)10 in binary system is 100111.
In decimal system the base or radix is the 10.
The radix of a hexadecimal system is 16.
A binary system has radix of 2.
The binary number 101100.140 in octal number will be 154.6.
(62)10 in binary system is 111110.
One’s complement of binary number can be found out by changing all one’s to zero’s
and all zero’s to one’s.
. 10 in BCD code is represented as 0001 000. (none of the above in book)
. Decimal 17 in octal system is represented by 21.
. Octal 16 is equal to decimal 14.
. 110102 # 3s
. The binary equivalent of 4096.90625 is 1,000,000,000,000.11101.
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58
59
60
61
62

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
81.

82.

83.
84.
85.

86

. Which of the following is incorrect (none of above).

. (8)s + (2)s = (11)s is incorrect.

. (1001- 10 ) isequal to 7.

. (8)16 = (8)g is incorrect.

. Square root of 4 is (F)1s.

The binary number 101100.110 in octal number will be 154.6.

The binary sum of 111010, and 110115 is 1010101>.

The sum of 111010, and 11011 in decimal for is 85.

In decimal system the base or radix is 10.

The radix of a hexadecimal system is 16.

(100101)2is (37)1o0.

Decimal 9 is represented as 1001 in BCD code is incorrect statement.
(1111.11)2 is (15.75)x10.

The decimal equivalent of the hexadecimal number E5 is 229.

In 8421 binary coded decimal system the decimal number 237 is represented by

001000110111.

1011 + 1010 = 10101 and 1010 + 1101 = 10111 are correct binary addition.
In the 8421 BCD code, the decimal number 125 is written as 1111101.
In a decimal digital computer, the number 127 is stored as 1111111.
10101.11, = 26.5g is incorrect.

Binary = 001 to hexadecimal 2 is incorrect.

Decimal = 0.796875 to binary = 0.100010 is incorrect.

1011012 # 45s.

0.0011 +0.1110 # 1.1001.

1011101.1 -101010.11 #110010.1.

22.7 x —=1111010.110 iis incorrect.
Decimal number = 5436 to 9’s compliment= 4652 is incorrect.
Binary = 45.15 to 10’s compliment = 54.58 is incorrect.

Binary = 11011.01 to 1’s compliment 00111.10 is incorrect.
. For the binary number 101101110 the equivalent octal number is 556.
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87. For the octal number 66.3 the equivalent binary number is 110110.011.

88. For the octal number 3.554 the equivalent binary number is 011.1011011.

89. The decimal number 932 when converted to octal number will be equal to 1644.

90. The decimal number 4429.625 when converted into octal number will be equal to
10515.5.

91. The octal number 1170, 76051 when converted to decimal number will be 632.97.

92. The binary number 0.10110111101 is equal to hexadecimal number B7A.

93. The hexadecimal number 5F is equal to binary number 101111.

94. The binary number 0.01111110 is equivalent to hexadecimal number 0.7F.

95. The decimal number 3964 is equal to the octal number 7574.

96. The hexadecimal number ABG is equal to decimal number 2742.

97. In digital computer the number 127 is stored as 1111111.

98. 10110 - 10011 = 00011

99. 11111 + 00001 = 100000.

100.  The decimal equivalent of the hexadecimal number E5 is 229.

101.  AND gate is similar to the function of two series switches.

102.  OR gate is similar to the function of two parallel switches.

103.  NAND logic function has the output low only when both inputs are high.

104. X+ X =0is invalid according to Boolean algebra.

105. X.X=11is not valid according to Boolean algebra.

106.  According to Boolean algebra X = 1 is not valid relation.

107.  X(X +Y) = 1isnot valid according to Boolean algebra.

108. XY +YZ+YZ=XYZis not valid according to Boolean algebra.

109.  According to Boolean algebral + A + B + C is equal to 1.

110. (A +B +AB)issameas 1.

111. A (A +B)issameas A + AB.

112.  Three Boolean operators are OR, NOT, AND.

113.  InBoolean algebra A+A+A+....+A is same as A.

114. I1fA=0,B= 0,then AB is 1.

115.  The truth table is given below is for AND gate.

Test Preparation Group Electrical and Electronics




Page 127 of 410

Input Output
A B Y
0 0 0
0 1 0
1 0 0
1 1 1

116. A.B = Y is Boolean function of AND gate.

117.  Positive logic in alogic circuit is one in which logic 0 voltage level is lower than
logic 1 voltage level.

118. A+ B =Y is the Boolean function for OR gate.

119. In case of OR gate, no matter what the number of inputs, are 1 at any input
causes the output to be at logic 1.

120.  The truth table is given below is for OR gate.

Input A
A B Y
0 0 0
0 1 1
1 0 1
1 1 1

121.  Common emitter amplifier is an inverter.
122. A combination of AND function and NOT function results in NAND gate.

Question 123 to 127 refer to figure given below:

e ) >— s

(A) (8
o — 1) D
(€) (0)
Fig. 22.
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123.  Figure D corresponds to a NOR gate

124.  Figure A corresponds to OR gate.

125.  XNOR gate is represented by none of the four figures.

126.  Figure C represent XOR gate.

127.  Boolean expression for B is A.B=Y.

128.  Itisrequired to determine the logical output of the circuit shown in figure, build

using NAND gates. The correct answer is A + B

A
ouTPUT
B—Dr

Fig. 23.

129.  Boolean expression for NAND gate is AB =Y.

130. A+ B =Y is Boolean expression for NOR gate.
131.  The following truth table is for X-NOR gate.

Input A
A B Y
0 0 1
0 1 0
1 0 0
1 1 1

132.  NAND gate is formed by inverting the out of the AND gate.

133.  OR gate corresponds to the action of parallel switches.

134.  The Boolean expression for the truth table given below will be C BA + CBA

135.  The number of full adders in a 4-bit parallel adder will be three.
136. A half adder includes a AND gate with XOR gate.

137.  For the circuit shown in Fig. 25 the output X is given by X= A + B.
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Fig. 24.

138.  A.B = A. B is the correct relation.

139. A logic circuit corresponding to “  ”is NOT gate.

140.  The variable in Boolean algebra can take one of the two possible values.

141. A NAND gate is called a universal logic element because any logic function can
be realized by NAND gates alone.

142.  The Boolean expression ABC + ABC + ABC + ABC is equal to BC + AC + AB.

143.  The Boolean expression ABC + ABC + ABC + ABC + ABC + ABC will be equal
toC+B+A

144.  The Boolean expression A(A+B+ C)(A+B+C)(A+B+C)(A+B+0C)
will be same as A(B + C).

145.  The Boolean expression (A+B+C)(A+B+C(A+B+C)(A+B+C) can
be simplified as A.

146.  The expression XY (XYZ + XYZ + XY Z ) when simplified will become 0.

147.  The expression XY + XYZ + XYZ + XYZ when simplified will become Y.

148.  The expression ABC(ABC + ABC + ABC) when simplified for no assignment of
binary values will take the value 1.

149.  The expression AB + AB + AC + AC will be equal to 1.

150.  The expression of (A + BC + AB) will be A(B + C).

151.  The complement of (A+B)(B+C)(A+C) will be AB + BC + AC.

152.  The following expression when converted to sum of products from, will become
(ABC + ABC + AC + BC).

153.  The expression ((A + C)(A + B + C)(A + B) when converted to sum of product
form will become AB + AC + ABC + ABC + ABC + BC.
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154.  The expression (A+C)(AB + AC)(AC + B) when converted to sum of products
from will become AB + ABC.

155.  (XYZ + XYZ) is the Boolean expression (in sum of products form) for a logic
circuit when will have all output when X =0, Y =0 and Z =1 and a O output for all
other input state.

156.  for the logic diagram shown in Fig. 25 the output will be XY Z + XYZ.

157. XY + XZ is the Boolean expression in the sum of products from for a logical
network which will have a 1 output when
X=0,Y=1,Z2=1
X=1,Y=1,Z=®@
X=1,Y=0,Z=@
X=1Y=1,Z2=1

158.

Inputs Output Output Output
XYZ F1 F2 F3
000 0 0 1

001 0 1 1

010 1 1 1

011 1 0 0

100 0 0 0
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101 0 1 1
110 1 1 1
111 1 0 1
159.  The sum of the products expression for the above table will be YZ + YZ.
160.  The product of the sum form of expression for the above truth table will be (X
+Y) (Y + Z).
161.  The bubble or small circle on the output of the NAND gate and NOR gate

represents Complementation.

162.  The output of the circuit shown in Fig. 27 will be Y(X + Z).
X
z
TPUT
Y .D'_OU ™
Fig. 27
163.
164.
165.  The output from AND-to-OR gate combination, shown in Fig. 30 will be XY +
XYZ.
X
Y
OUTPUT
o
2
. Fg.30
166.  The complement of (A + BC + AB) is A(B + C).
167.  The complement of AB + BC + CD is AC + BC + ABD.
168.  The complement of AB(CD + BC) is AB + C + D.
169.  The complement of A(B+C)(C + D) is A + BC + CD.
170.  The Boolean expression (A+C+D)(B+D+C) may be simplified as AB +C+D.
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171.  The Boolean expression (AB+C+DC)(AC+BC+D) may be simplified as
AC+BC+DC+ABD.

172.  The expression (AB + AB + AC)(AB + AB + AC) will be simplified as ABC +
ABC.

173.  Fig. 31 represents the karmaugh map for the expression

X X

<

1

A 1

XY, XV
Fig. 31.

174.  In positive logic, a pulse at -3V to chassis ground will be at 0 level.

175.  Four inputs can be supplied to a logic gate with a fan in factor of four.

176. A free running MV circuit is used for a clock generator.

177.  Four flip-flop circuits are needed to divided by 16.

178.  Anindex register in a digital computer is used for address modification.

179.  An index register in digital computer is register to be used for address

modification process.

180.  Atoggle operation is used with a flip-flop.

181.  Two flip-flop is needed for a 4 bit counter.

182.  Multiplexer is used as a data selector.

183.  The op. amp. Is used in shift register.

184.  The circuit shown in Fig. 32 represents a half adder.

INPUTS : OUTPUTS
AL i
XORM—2"_ SUM
4 su
AND CARRY OUT
Fig. 32.

185.  DC forward voltage is needed to emit light in case of LED.
186.  When all the seven segments of a display are energized, the number 8 will be
shown.

187.  CMOS family of logic circuit uses field effect transistor.
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188.
189.
190.
191.
192.
193.
194.
195.

196.
197.
198.

increases.
199.
200.
201.

202.
203.

Read mode is there in extracting information from storage.
Read and write capabilities are available in RAM.

RAM is temporary memory.

A/D converter changes analog voltage to binary data.

D/A converter has a binary input.

Out of LCD and LED, LCD consumes the least power.
Astable multi-vibrator can be used as a clock timer.

In the circuit shown the output will be square wave pulse.

+5V

Ra = 3.9KQ

Re = 3kN

The frequency f for the circuit shown will be 14545.
Frequency will decrease to the clock frequency when Rs is increased.

In the above circuit the output frequency will reduce when Ra,Rs and Ci

A half adder has 2 inputs and 2 outputs.
MOSFET is an electrostatic device.

The pulse width of the wave form shown is 5 ms

Q4

5 10 15
Fig. 34

t (ms)

The pulse interval is 5 ms.

When the input to a seven-segment decoder is 0100, the number on display will
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204.  The half adder circuit in Fig. 35 has input AB =11. The logic levels of the S and
C output will be S=0, C=0.

Fig. 35.

205.  The following signals are the inputs of a 7480 full adder circuit Z=1% =1

Ac=Bc=1
A*=B*=1
A=1 A=1
Bi=1 B2=1
Ci=0

Question 206 to 208 refer to Fig. 36.
The astablemultivibrator shown in Fig. 36 has R1=300 Q and C1 =5000 pF.

206.  The pulse width is 1 microsecond

+Veo

Fig. 36.

207.  The pulse interval is 1 microsecond.
208.  Frequency of the square wave at output is 500 Hz.
209.  In the above circuit if R1=500 ohm and C1=0.3 uF, the=pulse width will be 10.4

M.
210.  The pulse interval will be 10.4 ps.
211.  The frequency will be 48.1 kHz.

212. F=ABC+ ABC + ABC when simplified is F = AC + AB.
213.  The expression F = AB + AB can be simplified to F = A.
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214.  Using Boolean algebra, the expression F = ABCD + ABCD can be simplified to

F=ACD.
215.  Using Boolean algebra, the expression F = ABC + ABC + ABC can be simplified
to F = AB+BC.

216.  Using Boolean algebra, the expression F= (A+B+C+D)(A+B+C+D)(A+B+C+D)
can be simplified as B+D+AC.

217.  Decimal number 84 in BCD code is 10000100scp.

218.  The decimal value for the BCD coded number 00010010 is 12.

219.  Decimal 42 in XS-3 code is 01110101.

220.  Decimal number 937 in gray code is written as 110 100 100 100.

221.  The segments of a seven-segment display are lettered to a clockwise direction.

222.  Current drawn when the number 8 is on an LED display is 140 mA.

223.  Current supply to a four-digit liquid crystal display that reads the number 8888
is of the order of 560 nA.
Question 224 to 227 is from fig 37

224.  Boolean expression for the output of f1 is A.

A B

1 f

r fa
f2

Fig. 37.

225.  Boolean expression for the output of 3 is AB.
226.  Boolean expression for the output of 4 is AB.

227.  Boolean expression for the output F is AB + AB.
228.  For the circuit shown in Fig. 38 F=AB.
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Fig. 38.

229.  For the circuit shown in fig. 39 the ouput F=0 when both f. and fs are 1.

fy. fz, 1

!r1

Fig. 39.

230.  The fan out of a 7400 NAND is 10 TTL.

231.  The input of a 7420 four-input NAND gate are VA= 3.9, Ve =4.0, Vc =4.1 and
Vp = 3.7. the output logic level is 0.

232.  The three inputs on a 7411 AND gate IC are measured to be VA= 3.8, Vg = 4.1,
and Vc = 4.3. The binary level of the output F will be 0.

233.  The Az input at pin 4 of a 7400 NAND gate is +5V, and the other input B2 at pin
5 is also +5V. the logic level of the inputs and output F2 respectively areA2B2 = 11,
Fo=1.

234.  The inputs of a 7400 NAND gate are Va equals 0.2 VV and Vg equals 0.35 V. The
logic level of output will be F = 1.

235.  In the above case 2.4 would be the minimum voltage that could be measured at
F.

236. 10 s the octal number that come after 7.

237.  16%s the weight of the second hexadecimal digit to the left of the point.

238.  Non of the above conversion is incorrect.

239.  Non of the above conversion is incorrect.

240.  Weight term is used to refer to the positional value of a digit.
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241.  Bitis the name given to a binary digit.

242.  21is the weight of the second bit to the left of the binary point.

243.  Monolithic technology is widely used in the manufacture of integrated circuit.

244.  None of the above conversion is incorrect.

245. A three-input AND gate is shown in Fig. 40. If the circuit works off the positive
voltage mode logic with logic levels 1 = +5 V and 0=0 V, the binary state of output
will be F=0.

+5V

Fig. 40.

Wr TYD b

—~ -

246.  In Fig. 41 the inputs to a two-input OR gate are shown. This gate works off
positive voltage mode logic. The logic levels are 1=+5 V and 0=0 V. The output will
be F=1.

vow

» R

Fig. 41.

247.  The binary logic levels of a gate circuit are 1 = +12V and 0 = 0V. Voltage mode,
positive logic is used.

248.  F=1isthe output of a NOT gate when its input C = 0.

249.  Inputs for a NOR gate are A and B waveforms as shown in Fig. 41. The output

will be as shown in figure B.
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;'Lﬂ it

(C) (D)
. Fig. 42.

250.  The maximum propagation value in case of 7400 NAND gate is less than 20
nano-seconds.

251.  The zero-state output of a gate circuit is measured and found to be the 0.2 V
typical value. 0.6 V noise voltage could the output receive without causing a false 1
to the circuits tied at its output.

252.  The voltage needed for a TTL IC power supply is 5V dc.

253.  The simplified complement of the function CD + BD is D + BC.

254. A simplified complement of the function ABC + ABD + BD is AB + BD +
BCD.

255.  The Boolean function F = ABC + ABD don’t care = (AB + AB) (C + D) when
simplified it becomes any of the following EXCEPTAC + AD.

256.  The Boolean function F = BC + AB + ABC don’t care = ABC + ABC when
simplified becomes B + C.

257.  The Boolean function AB + ABC + AC when simplified become AB + C.

258. A minterm is a square on a karnaugh map.

259. A certain 3-input, 1-output device has the voltage characteristics displayed

(numerical values are volts)

A B C ouT
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0 - 0
0

- 5 0

5 0 5
0

- 0 5
5

If the logical O is equivalent to 5 volts and the logical 1 is equivalent to 0 volts, the
logical equation describing this device is AB + C.
260.  An operating system that allows the user to correct input data has Text editing.
261.  X—X38/31+X5/5! — X"+... does the following subroutine computer
SUBROUTINE MYSTERY/(X,S)
T=X
S=X
1. CONTINUE

T = — T*X*X**2/(Z*(Z- 1.0))
S1=S

S=S+7

7=7=2.0

IF(S.N.E.S 1)GOTO 1

END

262.  The subroutine of the previous question will terminate when T <<S.
263. FORTRAN variables may not be declared as TRIPLE PRECISION.
264. 2 isthe value of the FORTRAN integer variable M=2+6**2/3**3.
265.  Number 6 is printed by the FORTRAN code segment DO 1, 1 3,7,3
J=1
1. CONTINUE
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266.
267.

268.
the index register value and the operand.
269.

270.
because it uses compact bipolar transistors.
271.

PRINT 2J
2. FORMAT(.1 X, 13)
49152 bytes does a 48K computer memory contain.
the circuit given below is R-S latch.

f D e

N

(o]

Fig. 43

s

in register index addressing mode the effective address is given by the sum of

The circuit shown in fig.44 is a full subtractor.

Ao SR\ (o]
e

B o ,D |
=

Fig. 44

-

The I°L (integrated injection logic) has higher density of integration than TTL

The most satisfactory LED driver circuit using a TTL gate is
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470Q

e

vy

(iif)

272.  The refreshing rate of dynamic RAMs is in the range of 2 micro-seconds.

273. A Schmitt trigger is a digital circuit that produces a rectangular output
regardless of the input waveform.

274.  Inapositive edge triggered JK flip-flop, a low J and a low K produce the inactive
state. A high J and a high K mean that the output will toggle on the rising edge of the
clock.

275.  The EPROM is ultraviolet light erasable and electrically programmable.

276.  CMOS is used extensively where lowest power consumption is necessary.

277.  Theinstruction just being processed is stored in the CPU is correct statement.

278.  The circuit shown in fig.46 is that of a TTL inverter.
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279.  2’s complement of -24 in a 16-bit microcomputer is 1111 1111 1110 1000.
280.  With a JK master slave flop-flop the master is clocked when the clock is high.

281. The Boolean expression for the logic diagram shown in Fig.47 is X =

(A+B)C+ BD +ACD +E.

E

Fii. £7. ‘
282. The Boolean expression for the Karnaugh map shown below is Y=
BCD+ABC+ACD.
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S sism OO
AR °© " a o o
| o T 3
AB L ° 3
AB | © o e
—__ 9 -
Flg. 48
283.  Match the following
Boolean equation GATE
(3) A+B=Y (i) OR
(b) A+B=Y (i) NAND
(c) AB=Y (iii) NOR
(dA.B=Y (iv) AND

284.

285.

(a) —(iii), b—(i), (c)}—(ii), (d)—(iv)
The output F of the multiplexer circuit in Fig.49 can be represented by ABC +
ABC + ABC.

=
MUX

3 i F
g ——e
-} SELECT
B e ) |
A

Fig. 46.

The simplified Boolean expression associated with the karnaugh map shown in

fig.50 (X indicates ‘don’t care’) is A+BC.
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286.

co GOl SOt f1 . 10
00| o 0 1 1

01 0 X x |

1 X X 1 X

ORI TR0 =1 | 1

Fig. 0.

The minimum number of 2-input NAND gates required to implement the

function F= (X + Y) (Z+ W) is 4.

287.  For the circuit shown below, the output is given by F=0.
B e -
Fig. 51 '
288.  The total number of Boolean function which can be realized with four variables
is 256.7
289.  The Boolean expression A.B + A. B + A. B is equivalent to A+B.
290.  The function generated by the network is (E’+ABF’)(C+D+F’)

e

Fig. 52.

Question 291 to 293 refer to Fig.53.
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291.
292.
293.
294.
295.

296.

297.
298.

Test Prepar

Fig. 53.

The Boolean expression for P will be AB.

The Boolean expression for Q will be AB + BA.

The function of the circuit is that of a half adder.

(704)16 = (614)sis incorrect.

The circuit in fig. 54 produces the output sequence 1111 1111 0000 0000.

R v A,

Fig. 54.

Match the following

Octal numbers Decimal equivalents
(a) 10 (i) 56

(b) 16 (ii) 14

(c) 7 (iii) 7

(d) 70 (iv) 8

(@)---(iv), (b)—(ii), (c)—(iii), d—(iv)

Match the following
Match the following

Binary numbers Decimal equivalents
(a) 1101 (i) 27
" 3
(b) 11011 (i) 1;
(c) 1.0011 (iii) 27
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(d) 10.01 (iv) 13
a—(iv), b—(iii), c—(ii), d—(i)

299.  For the circuit shown below, the output F is given by F=0.

Fig. 85.

300.  The minimum number of 2-input NAND gates required to implement the
function F = (X + Y)(Z + W)3.

301.  Micro-processors find application in pocket calculators, scientific instruments
and medical equipment.

302.  Microprocessor were introduced in year 1971.

303. In Von-Neumann-or-Princeton-type computer, the program can appear
anywhere within the memory.

304.  Once the information is placed into a read only memory it can’t be modified
easily.

305.  Flag bits in arithmetic unit provide status type information.

306.  The fetching, decoding and executing of an instruction is broken down into
several time intervals, Each of these intervals, involving one or more clock periods,
is called a machine cycle.

307.  In LIFO only the top of the stack is immediately accessible.

308.  The degree of nesting is dependent upon the storage capacity of the stack.

309.  Match the following:

Number system digit symbols

(a) Ternay (10,13

(b) Quaternary (i) 0,1,2,3,4,5,6,7,8,9,A,B
(c) Quinary (111) 0,1,2,3,4

(d) Duodecimal (iv)0,1,2
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a—(iv), b—(i), c—(iii), d—(ii)

310.  Option C is correct

Signal Sign- 1's comple- 2%
decimal magni- menl repre- | comple.
equivalent tude sentation men!
repre- repre-
senlalion senlation
(A) -2 1819 .1 7111 1110
(B) +3 0011 0011 0110
C) +4 0100 0100 0100
(D) -5 1101 1010 1011
311.  Match the following
Laws of Boolean algebra Relation
(a) Distributive law (i) x+x=X
(b) Demorgans law (i) x(y+z)=xy+xz
(c) ldempotent law (i) (x) =x
(d) Involution law (iv) (x+y) =xy

a—(ii), b—(iv), c—(i), d—(iii)

312.  Option D is correct

Sign Sign- : I's comple- 2'scomple

decimal | magnitude |ment meni

squivalent | represen- \representation |represen-
tation lation

Ay +7 o foun- o |

: 0110
B)+6 |0110 | 0110
EC) —7" il 13(1)8 i?gi
1
2 -5 __[u01

313. 64 Kis 65536.
314. 2 % bytes are there in 1111 1011 0111 0100 1010.
315.  Fig.56 shows an 8 bit LED display. A light circle means a LED is on (binary 1)

and a dark circle means a LED is off (binary 0) 172 is the decimal equivalent of the

binary display. ON NON NONOMN XN )

316. A microcomputer has memory locations from 0000 to FFF, each storing 1 byte.

16,384 can be stored by memory.
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317. A microcomputer has a 64 K memory, 0000 is the hexadecimal notation for the
first memory.

318.  Inthe above case the hexadecimal notation for the last memory location is FFFF.

319.  TTL is the most widely bipolar family.

320. ECD is the fastest logic family used in high speed application.

321.  MOS family that dominates the LSI field is NMOS.

322.  MOS family is used extensively where lowest power consumption is necessary,
is CMOS.

323. A charge coupled device has low cost per bit.

324.  In magnetic film memory, the memory element consists of nickel iron alloy.

325.  An eight-bit digital data 10101100 is fed to an ACD. The reference voltage is
+10 volts. The analog output voltage will be 6.53.

326. EAROM memory is electrically alterable.

327. A secondary memory is always slower than primary memory.

328.  Micro-processor 8085 is the enhanced version of 8080 with essentially the same
construction set.

329. A state during which noting happens is known as nop.

330.  Opcode that part of construction which tells the computer what operation to
perform.

331.  In 8085 the instruction register is part of the control unit. The contents of the
instruction register are split into two nibbles. The upper nibble goes to the controller
sequence.

332.  The mnemonics used in writing a program is called assembly language.

333.  Afetch cycle is the first part of the instruction cycle.

334.  The program counter, which is a part of the control unit, counts from 0000 to
1111. It sends to the memory the address of the next instruction.

335.  In 8085, the MAR, or memory address register, latches the address from the
program counter. A bit later, the MAR applies this address to the RAM where a read
operation is performed.

336.  SAP-I has six T states, period during which register contents change.
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337.  In micro-processer like 8080 and the 8085 the instruction cycle may have from
one to five machine cycle.

338.  Repeated addition in one way to do multiplication. Programmed multiplication
is used in most micro-processors because, their ALUs can only add and subtract.

339. A mask is used to isolate a bit; it does this because the ANI sets all other bits to
zero.
Question 340 to 342 refer to data below:
See the program

Label Mnemonic
LOOP: DCRC
JNZ LOOP HLT

340.  Inthis 120 times (decimal) is the DCR C executed.

341. 119 times program jump to the LOOP.

342.  The program can be changed to loop 210 times by changing first instruction to
MVICD211.

343.  Interaction between a CPU and a peripheral device that takes place during an 1/0
operation is known as handshaking.

344.  Addressing in which the location of the data is contained within the mnemonic is
knows as implied addressing.

345.  Addressing in which the instruction contains the address of the data to be
operated on, is known as direct addressing.

346.  Match the following.

Column | Column 11

(@) Pop (i) to save data in the stock

(b) Push (ii) to read data from the stack

(c) Stack (iii) a portion of memory reserved for return addresses and
data

(d) Mask (iv) a byte used with an ANI instruction to blankout certain
bits

a—(ii), b—(i), c—(iii), d—(iv)
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347. A floppy disc is a thin plastic disc coated with magnetic oxide.

348.  Interrupt-driven I/O is a type of I/O transfer that both hardware and software.

349.  Restart is special type of CALL in which the address is not programmed but
built into the hardware.

350. 8085 has 8 software restarts and 4 hardware restarts.

351.  Serial input data of 8085 can be loaded into bit 7 of the accumulator by executing
a RIM instruction.

352.  In 8085, TRAP is used for catastrophic events like temporary power failure.

353.  The address to which a software or hardware restart branches is known as vector
location.

354.  Vectored interrupt is an interrupt that takes the program to a vector location,
TRAP vectors to 0024 H, RST 7.5to 003 CH, RST 6.5 to 0034 H and RST 5.5 to 003
CH.

355.  In 8085 usually the vector location and the next two memory location contain a
JMP instruction. This allows the program to branch to a longer sub-routine.

356.  TRAP is non-maskable where RST 7.5. RST 6.5, RST, 5.5 are maskable.

357.  In 8085, to disable the whole interrupt system(except TRAP) the DI instruction
may be used.

Question 358 to 361 refer to data given below:

RIM
El
RET
Suppose the accumulator contains CAH after the RIM is executed.
358.  Serial input data is high.
359. 7.5 are pending interrupts.
360. Interrupt-enable flag is high.
361. 6.5 interrupt are masked

362.  Here are some initializing instructions
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MVI A, IDH

SIM
After the sim is executed, 7.5 and 5.5 are the interrupts that are masked.

Questions 363 to 367 refer to data given below:

Here is the program for serial input data

Label Mnemonic Comment
MVI B,00H :Clear B
register
MVI C,08 H ;Present
counter 1o 8
LOOP RIM : Get SID bit
> ANI 80 H ; Isolate SID
' Bit
ORA B ; Update
parallel
word
RRC ; Rotate right
MOV B, A ; Save
accumulator
DCR C ; Count down
JNZ LOOP ; Go back of
not finished
RLC : Rotate left
HLT

This program loops 8 times. The successive SID bits after each RIM is executed are 1,1,0,0,0,0,1

and 0.

363. B register contain 40 H after the first MOV B, A has been executed.

364. B register contain 60 H after the second MOV B, A has been executed.
365. 43 H are the contents of the accumulator after the RLC has been executed.
366.  the above letter in ASC Il code is Cd.

367.  The SID data received LSB first.

368.  For a microprocessor system using 10-mapped 10 the following statement is

NOT true 10 address space is greater.
369. A microprocessor with a 16-bit address but is used in a linear memory selection

configuration (i.e. address but lines are directly used as chip selects of memory) with

4 memory chips. The maximum addressable memory space is 64 K.
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370.  An 8-bit micro-processor has 16-bit address but A, — Ais. The processor
addresses a 1-k byte memory chip as shown. The address range for the chip is
FOOOH TO F3FFH.

Ars 0 Ao - A3
m@— = 3] et
A3 S !

. lkx8 DATA

= RAM 8 LINES
—4— ¢y g

A | -

A1y — _2

A1 £
7

Fig. 57.

371. A micro-processor with a 16-bit address but is used in a linear memory selection
configuration i.e., address bus lines are directly used as chip selects of memory chip
with 4 memory chips. The maximum addressable memory space is 64 K.

372. A microprocessor system using 10 mapped 10 the following statement is NOT
true that 10 address space is greater.

373. 1023 outputs are there in the output of a 10-bit D/A converter.

374.  Inthe above case, the percentage resolution is 0.097.

375.  InFig.58 R=20 k ohm and C = 73pF. The converter clock frequency will be 606
Hz.

CLKR 19

fgines - | .
w_w{_[g‘,lc
c i}

ADCC 801 .

Fig. 58.

Question 376 to 378 refer to Fig. 59

13] +5V

L0 ety Y

25KQ
PORT 15 25kQ

22H 9 )
10 * 25KkQ

11 AN
+15V
12 16 - Y

~ )
l Vou

@ | ~jor | o

= 3 = =15V

15 pF
-5V "

Fig. 59.
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376.  Normal range of analog input voltage is 0 to 5 V.

377.  If Vinis 0.99 V, the digital output 0011 0011 of the ADC 0801 after INTR goes
low.

378.  Maximum output voltage from the 741 op-amp is approx 5 V.

379.  In 8156, the lowest timer byte is addressed with 24 H, and the upper times byte
with 25 H.

380.  The timer is a preseutable 24-bit counter that count TIMER IN pulses. The
number that is preset in the timer is called the terminal count.

381.  In 8355, the ROM is organized as 2048 words of 8 bits each.

382.  When a bit is O in a DDR, it makes the corresponding port pin an input on the
other hand, a 1 bit program a output pin.

383.  Status register in the 8156 contains information about the timer and the port.

384.  Status register in the 8156 is read with IN 20 H.

385. A pair of 2114s can store 1024 words of 8 bit each.

386.  The contents of the command register are 23 H. the port C is an input port.
Question 387 and 388 refer to program below:

A program segment is given below:

MVI A2 BH
ouT 24 H
MVI A86H
ouT 25H

387.  The terminal count in decimal form is 1579.
388.  Single pulse is produce by times.
389.  An 8156 has A1s connected to its CE input. A4 to Ag are unconnected, and AD7
to ADg are connected. Ignoring shadows, 8000 H ---- 80 FFH are the RAM locations.
390. Inthe above case the port addresses 80 H TO 85 H.
Question 391 and 392 refer to Fig. 60.
The 8156 of Fig. 60 has RAM locations from 2000 H to 20 FFH.
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391. 8 zone bits are there.

392.  Ifall bubbles are removed, the new RAM locations are FFOOH ---FFFFH.

393.  The stack is a specialized temporary sequential access memory during push and
pop
instructions.

394.  The generic microprocessor contains a zero and a carry flag. These are located
on the status register.

395.  In the generic microprocessor machine cycle time period is shorter than
instruction cycle time period.
Question 396 to 398 refer to Fig. 61.
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Fig. 61.
396.  The contents of stack location 2019 H after the call operation will be 00100000.
397.  The contents of stack location 2108 H after the call operation will be 00000111.
398.  The contents of the program counter after the call operation will be 30 FOH.

399.  The contents of the program counter after the call operation point to the first

instruction on the subroutine.
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400. Flow charts that contain decision symbol do not represent straight line
program.

401.  The memory address of the last location of a 1 k byte memory chip is given as
OFBFFH. The address of the first location is OF 800 H.

402.  Line 3 goes low if the input to the 2-to-8 decoder (74L8°138) is (A7 — Ao)
See Fig. 62.
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403.  Line 6 goes low if connection of Azand As are interchanged. All other condition
are same as in the previous question.

404.  Memory map of the memory shown in fig.63 is OFCOOH—OFFFFH.
Note: answer Q 405 to Q 414, assuming 12 bit microprocessor capable of
addressing 256 K word memory.

405.  Memory word size for thin microprocessor is 18 bits.

406.  Length of the Accumulator is 12 bits.

407.  There are 18 bits lines in address bus.

408.  Length of stack Pointer is 18 bits.

409.  Length of instruction Register is 12 bits.

410.  Length of memory address Register is 18 bits.

411.  Length of Data Buffer Register is 12 bits.

412.  Length of program counter is 18 bits.

413.  Length of Temporary Register is 12 bits.

414. 4096 1/0O ports can be accessed in direct method.

415.  The number of non-zero states for a 16 bit binary D/A converter is 65,535.

416.  The number of non-zero states for a 16 bit BCD D/A converter is 9,999.

417.  The percent resolution of a 12 bit BCD D/A converter is 0.1001%.
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418. In a 8 bit A/D converter the reference voltage used is 10 V. the voltage
represented by 10100001 is 6.314.

419.  The least change in output voltage of 12 bit binary D/A converter using 12 V
refrence supply voltage is 0.00293.

420.  Contents of program counter specify the address of the next instruction to be
executed.

421.  Contents of stack pointer specify address of the top of stack.

422.  Contents of instruction register specify Op code for the instruction being
executed.

423.  First byte of an instruction is loaded into IR register.

424.  Direction of the data bus is Bi-directional.

425.  Direction of the address bus is Uni-directional out of pp.

426.  The direction of the control bus is mixed direction i.e some lines into pp and
some others ouf of pp.
Q 427 to Q 500 with respect to 8085 microporcessor.

427.  There are 16 lines in address bus.

428.  There are 8 lines in data bus.

429.  There are 6 interrupt control lines are there.

430.  Memory word size is 8 bits.

431.  Length of A-regiser is 8 bits.

432.  Length of IR (instruction register) is 8 bits.

433.  Length of PC (program counter) is 16 bits.

434.  Length of SP (stack pointer) is 16 bits.

435.  Length of status Word is 16 bits.

436.  Length of Temporary Register is 8 bits.

437.  Length of Data Buffer Register is 8 bits.

438.  There are 5flage.

439.  There are 5 interrupts.

440.  Memory word addressing capability is 64 K.

441.  1/O ports can be accessed by direct method is 256.

442.  1/0 ports can be accessed by memory mapped method is 32 K.
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443.  TRAP interrupt has the highest priority.

444,  INTR interrupt has the lowest priority.

445. If interrupt service request have been received from all of the following
interrupts, then RST 5.5 will be serviced last.

446. If interrupt service requests have been received from all of the following
interrupts, then RST 7.5 will be serviced first.

447. RST 5.5, RST 6.5 and RST 7.5 are vectored interrupts.

448.  TRAP interrupt is unmaskable interrupt.

449.  Ifinstruction RST is written in a program the program will jump to location 0028
H.

450.  TRAP interrupt is triggered program control is transferred to location 0024 H.

451.  The RST 5.5 interrupt service routine start from location 002 CH.

452.  An interrup service request is serviced after the execution of the current
instruction is compacted.

453.  Even after a Reset operation TRAP interrupts remain enabled.

454.  In order to enable RST 5.5, RST 6.5 and RST 7.5 interrupts, EI and SIM
instruction are needed.

455.  In order to enable interrupt, EI only needed.

456.  In order to enable TRAP none of the instruction is needed.

457. A RIM instruction is used to Read in the serial input data and read in status
of pending interrupts, if any.

458.  Refer to program in Fig.64. the microprocessor is interrupted while executing
MOV instruction at location 0210 H. The location at which contents of register E are
stored is 054 EH.

459.  Refer to program in Fig.64. the microprocessor is interrupted while executing
MOV instruction at location 0210 H. The location at which contents of register D are
stored is 054 FH.

460.  For the condition of Q 458. 0.211 H is the memory address on the stack, when
the program is interrupted.

461.  For the condition of Q 458. The contents of register SP is 054 CH after the
interrupt has been started.
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Memory Address

Mnemonics
START: O0118H MOV A,C
0119 H LXI SP, 0550 H
011 CH El
J
0134 H "CALL 020 EH
! !
SUB: O20)EH “« * & PUSH D
020 FH LDAXB
0210 H MOV B, A
0211 H IN xB
! l
0230 H RET
Flg. 64

462.  An active low signal INTA is not needed from pp to service TRAP interrupt

requests.

Q 463 to Q 474, assuming accumulator contain A 64 and the carry is set (1)
463.  Accumulator (A) and carry (CY) contain A 6 H, 1 after ANA A.
464.  Register (A) and carry (CY) contain A 6 H,0 afterORA A.

465.  Register (A) and carry (CY) contain 00 H, 0 after XRA A.
466.  Register A and CY contain 4 AH, 1 after ADI 0A4H.

467.  Register A and CY contain 4 BH, 1 after ACI 0A4H.

468. Register A and CY contain DDH, 1 after SBI 0B7H.

469.  Register A and CY contain 59 H, 1 after CMA.

470.  Register A and CY contain D 3 H, 0 after RAR.

471.  Register A and CY contain 4 DH, 1 after RAL.

472.  Register A and CY contain 53 H, 0 after RRC.

473.  Register A and CY contain 4 DH, 1 RLC.

474, Register A and CY contain 06 H, 1 after DAA.

Q. 475 to Q. 482 for the following condition.

A contains 5 EH, B contains 27 H; C contains 4 FH, H contains 00 H, L contains
OFFFH and memory locations EEH and 00 FFH contain 2 DH and 4 EH respectively.

The following program begins at memory location 0110H:
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ADD C
DAA
MOV B, M
MOV M, A
DAD B.

475. A will contain 13 H after the program.

476. B will contain 4 EH after the program

477.  Hwill contain 28 H after the program.

478. L will contain 4 EH after the program.

479.  Content of memory location 00 FFH after the program is 2 DH.

480.  The content of memory location 00 FFH after the program is 13 H.

481.  Content PC after the program is 0115 H.

482.  The value of CY and AC after DDA instruction is 1,1.

483.  Register pairs can be directly stored in memory HL.

484.  The purpose of using ALE signal high is to latch low order address from but
0 separate Ao — A lines.

485.  The purpose of READY signal is it is used to provide for proper WAIT sates
when pp is communicating with slow peripheral devices.

486. The PC contains 0450 H and SP contain 08 D 6 H. the content of Pc and SP
following a CALL to subroutine at location 02 AFH is 02 AFH, 08 D 4 H.

487.  The addressing mode used in instruction MOV M, C is indirect.

488.  The addressing mode used in instruction LDA 0345 H is Direct.

489.  The addressing mode used in instruction LXI B 0345 H is immediate.

490.  The first machine cycle of an instruction is always a fetch cycle.

491. 2, Fetch and but idle machine cycle needed for execution of MOV A, M.

492. 1, Fetch machine cycle needed for execution of MOV D,C.

493. 3, Fetch and memory write machine cycle needed for execution of PUSH B.

494, 5, Fetch, 2 memory read and 2 memory write are the machine cycle needed
for the execution of XTHL.

495.  There are 3 modes of operation in 8255 APPI.

496.  Port—C of 8253 A PPI can be split into two halves.
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497.  Group B of ports of 8255 A PPI can be operated in two modes.

498.  the delay between successive bits for 9600 band rate is approximately 0.1 ms is
true.

499.  The instruction RIM is equivalent to the instruction IN with one input data line
(D7) is true.

500. SID and SOD lines receive and transmit characters starting from neither Do nor
Do bit after the START bit.
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10.
11.
12.
13.

14.

15.
16.

17.
18.

19.

20.

Chapter # 17 DC Generators

In lap winding the number of brushes is equals to number of poles.

Rotor of a motor is usually supported on ball or roller bearings.

Each commutator segment is connected to the armature conductor by means of copper
lug.

A two-layer lap wound 4 pole generator with 16 coils will have a pole pitch of 8.
Dummy coils in generators are provided to mechanically balance the rotor.

In a dc machine if p is the number of poles, n is the armature speed in rpm, then the
frequency of magnetic reversal will be PN/120.

For parallel operation the generators normally preferred are shunt generators.

The residual magnetism of a dc shunt generator can be regained by connecting the shunt
field to a battery.

Lap winding on dc generators is preferred for generating the large current.

Load saturation characteristics of a dc generator gives relation between V and If.

In an ideal dc generator, the regulation is zero.

The decrease in terminal voltage of a shunt generator is due to armature resistance.

In a dc generator the effect of armature reaction on the main pole flux is to reverse it.(in
other sources the answer is reduce it and distort it)

In a 10-pole, lap wound dc generator the number of active armature conductors per pole
is 50. The number of compensating conductors per pole required is 5.

Maximum efficiency in machines occurs when constant losses = variable losses.

ifyf is the front pitch ,yb is the back pitch yc is the commutator pitch then in wave winding
yf+yb=2 yc.

Maximum power output is given by a machine at an efficiency of 50%.

Equalizer rings are required in a lap winding dc machine to prevent flow of circulating
current through the brushes.

For a fixed number of poles and armature conductor, wave winding will give higher
emf.

For wave winding the average pitch must be even or odd.
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21.

22.

23.
24.
25.
26.
217.
28.
29.

30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

If a is the degree of multiplicity and p is the number of poles, the number of parallel
paths in a wave winding will be 2a.

Hysteresis loss in a dc machine depends on Volume and grade of iron ,Max value of
flux density and frequency of magnetic reversals .

The effect of iron losses on dc machines is loss of efficiency, excessive heating of core.
In dc machines the losses which has the highest proportion is armature copper loss

In dc machines the losses which has the least proportion is mechanical losses.
Armature copper loss in dc generator significantly varies with the load current.

In dc generator the loss which has a least proportion is windage loss.

A properly designed dc generator can have an overall efficiency of 95%.

Eddy current loss will increase rapidly as compared to others when the number of
magnetic reversals is increased.

For a shunt generator copper loss is considered as constant.

For reducing the hysteresis loss in a dc generator armature core material should have low
hysteresis coefficient.

When B is the maximum flux density then eddy current loss varies as B2.

The armature voltage control is considered as suitable in case the dc machine is driven
at constant torque.

Two dc generators have similar characteristics. The essential condition for stable parallel
operation of these two generators is that they should have same drooping voltage
characteristics.

While pole flux remains constant, if the speed of a shunt wound dc generator is doubled
its generated emf will be doubled.

As a result of armature reaction, the total mutual air gap flux in a dc generator is
approximately 5%.

Interpoles are usually wound with heavy guage copper wire.

Cool armature by ventilating air is not the function of the interpoles in dc generators.
In dc generators the change in voltage when the load is reduced from rated value to zero,
expressed as a percentage of the rated load voltage, is known as regulation.

If Bm be the mechanical degree O¢ be the electrical degree and Pbe the numbers of poles

on a dc generator, then relation will be 6m=20e/P.
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41.

42.

43.
44,

45.

46.
47.

48.
49.

50.
51.

52.

53.

54.

55.

56.

57.

58.
59.

The number of mechanical and electrical degrees for a dc generator will be the same
when the generator has 2 poles.

A dc generator running at 1600 rpm gives 240 V dc. If the speed is dropped to 1400 rpm
without change in flux. The new emf will be 210V.

In dc generators, an interpole field coils are connected in series with armature.

In a dc generator the polarity of interpole is same as the polarity of the main pole that
precedes in the direction of rotation. (In motor, reverse)

When a dc generator is operating at constant speed, variable load, copper loss is likely
to vary significantly.

Total losses in a properly designed 1kW dc generator may be of the order 50W.

If the no load voltage of a certain generator is 220V and the rated load voltage is 200V,
then the voltage regulation is 10%.

In a duplex winding for a 4-pole machine, the number of parallel paths will be 8.

In dc generator External characteristics = magnetization characteristics-armature
reaction-Ohmic drop.

Series generator cannot start if there is no residual magnetism.

The direction of rotation of a shunt generator can be reversed by interchanging the
polarity of field winding.

A shunt generator running in 600 rpm has an induced emf of 200 volts. If the speed
increases to 750 rpm, the induced emf will be 250V.

A sinusoidal voltage of frequency 1 Hz is applied to the field of a dc generator. The
armature voltage will be 1 Hz sinusoidal.

Equalizer rings in lap wound dc generators are used to avoid unequal distribution of
current at the brushes thereby helping to get sparkles commutation.

Hysteresis loss in a dc shunt generator varies as 1.6 power flux density.

The critical resistance of the dc generator refers to the resistance of field.

In a dc generator if field winding attains the critical resistances the voltage generated
will be zero.

In a 4-pole dc machine alternate poles are north and south.

If A be the commercial efficiency, B be the electrical efficiency and C be the mechanical

efficiency of a dc generator then A=BxC relation is valid.
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69.

70.

71.
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73.

74.

75.

76.

77.
78.

Overall efficiency of a well-designed generator may be expected to be around 90 to 95%.
The condition for maximum efficiency in case of dc generator is Variable loss=
Constant loss.

A dc generator running at fixed speed and with fixed shunt field resistance has short
circuit current is less than the maximum load current that it can feed.

In a dc machine, the angle between the stator and rotor field is 90°.

A dc shunt generator delivers 395 A at 250 V and the resistance of the shunt field and
armature 50Q and 0.05Q respectively. The generated emf will be 270V.

In a level compound generator, the terminal voltage at half full load is more than no
load voltage.

In a generator, the windage loss is proportional to square of armature speed.

When field resistance of a dc shunt generator is increased beyond its critical value the
generator will not build up.

The number of armature parallel paths in a two-pole dc generator provided with duplex
lap winding will be 4.

When two shunt generators are operating in parallel, the easiest way to shift load from
one generator to the other is to adjust their field rheostats.

The number of armature parallel paths is 12 pole dc generator provided with triplex lap
winding will be 36.

In a dc generator the brushes are always placed along Magnetic neutral axis (MNA).
If two generators are running in parallel and field of one of the generators is weakened
too much, then it will run as a motor in same direction.

In dc generators, the brushes remain in contact with conductors which lie in the
interpolar gaps.

Among the series and shunt generators, shunt generator has the better regulation.
The armature reaction of an unsaturated dc machine is cross-magnetizing.

A generator is said to be flat compounded when the voltage remains constant
irrespective of the load on the generator.

Iron losses in dc machine take place in armature rotor.

Eddy current loss in a dc shunt generator occurs in magnetic as well as non-magnetic

conductor material.
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79.

80.

81.
82.

83.

84.

85.

86.

87.

88.
89.

90.

91.

92.
93.

94.

A dc shunt generator remained inoperative for long time as a result of which residual
magnetism was lost. The residual magnetism can be restored by connecting the shunt
field to the battery.

The change in speed of a dc generator due to increased loads is corrected by increasing
input power of the prime mover.

The polarity of a dc generator can be reversed by reversing the field current.

In a dc generator sparking between brushes and commutator surface may be due to a
over commutation, under commutation or too rapid reversal of current.

In a dc generator rapid brush wear may be due to rough commutator surface, severe
sparking or imperfect contact with commutator.

A dc shunt generator has full-load voltage regulation of 5% at rated speed of 400 rpm.
The generator is new driven at 500 rpm. Its voltage regulation now will be more than 5
percent.

1 ohm is closest to the armature circuit resistance of a dc generator.

The voltage at the terminals of a dc series generator running at a rated rpm and no load
will be a very small voltage.

A cumulatively compounded dc generator is supplying 20A at 200 V. now if the series
field winding is short circuited, the terminal voltage will shoot upto a very high value.
DC machines are generally designed for maximum efficiency around full load.

A dc machines is fitted with both interpole winding and a compensating winding. These
two windings with respect to the armature circuit will be in series.

Over and under compounded of dc generator is obtained by shunting more or less
current from the series field.

The magnetic field which initially induces armature current in a self-excited generator is
caused by residual magnetism.

Equalizer connections are required when paralleling two compound generators.

In order to ascertain whether a generator is lap or wave wound, on the basis of visual
observation of the armature, one should observe the direction of the end connections.
When the shunt field of a compound generator is connected across both the series field

and the armature. Such a connection is known as a long shunt.
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95.

96.

97.

98.

A self-excited shunt generator fails to excite because the residual magnetism has
destroyed. In order to revive the machine, one should excite the field for a few minutes
with a battery.

Two generator having series excitation are connected in parallel. If equalizer bar is not
used one of the generators may start reversed.

If two compound interpole dc generators are worked in parallel the equalizing bar must
be connected to function of series and interpole fields.

A dc over-compound generator is supplying power to an infinite bus. If the prime mover

is accidentally cut off, the dc machine will stop running.

99. The type of dc generator used for arc welding purposes is a differentially compound

o > w0 DN

10.
11.

12.

13.
14.

generator.
100.

A generator may lose residual due to heating.

Level compound generator with interpoles is not a cross field machine.

In case of cross field machine, the amplification ration may be of the order of 10,000.
The major application of cross field machines is in control system.

Compensating winding in amplidyne is provided to reduce magnetizing effect of
armature reaction on the control winding flux.

For a 6-pole wave wound dc generator the number of brushes will be 2.

Dummy coil in a dc generator is provided to reduce mechanical unbalance.

Drop in speed of a dc generator due to increase in load can be compensated by increasing
input to the prime mover.

When P is the number of poles in a lap wound dc generator, the number of brushes will
be P.

In case of a 4-pole lap wound 32 coils dc generator the pole pitch will be 16.

Two dc shunt generators are operating in parallel. The easiest way to shift load from one
generator to the other is by adjusting field rheostats.

For a generator if constant losses are equal to variable losses, the efficiency of the
generator will be maximum.

Electromagnetic torque and speed are in opposite directions in case of shunt generators.

The generated emf and current are in the same direction in case of dc generators.
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15. Hysteresis losses in a dc machine are given by B1-fV. where V stands for volume of iron

part.
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Chapter # 18 DC Motors

1. The fully load current of a 20HP 500V Dc motor will be closer to 35A
2. The speed of a dc motor may be varied by varying (a)field current

blapplied voltage (c)resistance in_series with armature(d) any of

above
3. In dc motor, the conditions for maximum power is Back emf=1/2(supply
voltage)

4. If conditions for maximum power for a dc motor are established, the
efficiency of motor will be less than 50%
5. A 200 V dc machine has an armature resistance of 0.5 ohm. If the
full Armature current is 30A, the induced emf when machine acts
as
a) generator (b) motor will be 120V.210V

6. The speed of a dc motor is directly proportional to back emf.
7. The ratio of starting torque to fully load torque is least in case of shunt

motors

8. Which of the following is not necessarily the advantage of dc motors over
ac motors Low Cost

9. Which motor will ha\mentage increase of input current for the
same percentage increase in torque series motor.

10. The mechanical power developed by a dc motor is maximum when the
ratio of back emf/applied voltage is 0.5

11. The speed of a series-wound dc motor jncreases as flux decreases

12. Following controls play significant role in the speed control of dcmotors
a) Control of flux (b) armature resistance control (c)supply voltage control
13. The speed regulation of a dc motor is (No load speed-full load speed)/Full load speed

14. A dc motor having full load speed of 800 and speed regulation of 8% will

have no load speed of 864 rpm.

15. For a series motor if Ta be the torque and la the armature current, then

which relation is valid for the conditions before saturation Ta o la2.
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16. In the dc series motor, shaft torque is less than the armature torque due to
Stray losses.

17. Dc motor with self-loading properties is differentially compound motor.

18. The current drawn by a 120V dc motor of armature resistance 0.4 ohm and
back emf 112V is20A.

19. If the load current and flux of a dc motor are held constant and voltage
applied across its armature is increased by 5 percent, the speed of motor
will be increase by about 5%

20. A dc motor develops a torque of 140N-m at 1400 rpm. If the motor now
runs at 1000rpm, the torque developed will be 140 N-m

21. Which of the following curves represents speed torque

characteristics of a dc series motor A

T

rAax

22. The type of dc motor control preferred for applications where unusually

wide and very sensitive speed control is required will be ward- Leonard

control.

23. Which curve represents the efficiency of dc motor (D)

EFFICIENCY

HORSE POWER

24. When two dc motors operate in series torgue is four time that produced

by motors when in parallel.
25. If the flux of dc motor approaches zero the motor will tend to run at
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infinite speed.
26. The duty cycle of a motor is

Load Duration
20KW 120SEC
10KW 120SECSTOPPED 280SEC

The continuous rating of motor suitable for above application would be 14.14KW.
27. If the applied voltage of dc shunt motor is halved with load torque doubled,
the armature current will be doubled.
28. Change in speed of motor, under ward-Leonard control occurs due to
change in armature voltage of dc motor.
29. Speed control by ward-Leonard method is available in one direction only.
30. For which application a dc motor is preferred over a ac motor

Variable speed operation.

31. In a dc shunt motor if the supply voltage is reduced by 10% which of the
following will increase Eull Load speed.

32. Which curve represents the characteristics for a series motor? g

TOROUE

33. Which curve represents the characteristics for a shunt motor? D
34. Which curve represents the characteristics of a differentially compound

motor? C

35. Which curve represents the characteristics of a cumulatively compound

motor? B

36. The maximum speed ratio obtainable in a ward-Leonard control, the dc

motor is 25:1

37. In ward-Leonard control, the dc motor is separately excited motor.
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38.

39.
40.

41.

42.

43.

44,

45.
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48.
49.

50.

51.

52.

53.

54,
55.

56.

In ward-Leonard control, the lower limit of speed is imposed by the residual
maanetism of the generator .
The starting resistance of a dc motor is usually low

A dc shunt motor is running at light load. What will happen if the field
windings get opened motor will pick up high speed.

In base of dc shunt motors as the load is increased the speed of motor reduces
slightl

Regenerative braking on shunt motors is used w h e n the load has
overhauling characteristics.
In hemostatic braking for dc series motors_motor is run as a generator.

In Hopkinson’s test for dc motors both machines are mechanically
coupled
A 230V dc motor is connected to 230V ac supply then it will run with

less efficiency and high spark

A dc series motor should always started on load.

Which figure represents the speed-torque characteristics of a dc shunt
motor is

Which dc motor has approximately constant speed shunt motor
The armature current of a dc motor is given by la=(V—-Eb)/Ra

Which motor will have highest percentage increase of input current for
the same percentage increase in torque Shunt motor

Which of the following method is most effective in finding out the no
losses in a large dc shunt motor Swinburne’s test

The retardation test in case of shunt motors and generator is
useto determine stray losses.

A dc series motor develops a torque of 20N-m at 3A of load current

Is increased to 6A, the torque developed will be 8ON-m .

The back emf of a dc motor depends on field flux

A series motor never started without some mechanical load on it because
at no load series motor develops infinite speed.

A conductor 10cm long lies across a magnetic field of 0.8 weber/sqm.
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S57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

The force acting on the conductor when a current of 20A passes through
it will be 1.6 N.

The armature of a shunt motor contains 0.8-ohm resistance. The motor
isto run on a 120V circuit. If the motor is suddenly thrown on the circuit
while the armature is standing still (back emf in normal running being
110V) the current drawn by the motor will be 600A .

The airgap b/w stator and armature of an electric motor is kept small in
order to provide stronger maagnetic field .
Small dc motor up to 50HP usually have 2 POLES.

A dc generator can be termed as Rotating amplifier.

A dc shunt motor has rated rpm of 480. Certain industrial application
requires this motor to run at 540rpm for some time. Which speed
control will be desirable Eield resistance control.

A dc shunt motor has rated rpm of 480. Certain industrial application
requires this motor to run at 600rpm for some time. Which type of
control should be selected Eield resistance control.

The supply terminals for a dc shunt motor are reversed. What will be
the effect on motor? It will run in reverse direction.

A dc motor develops a torque of 100N-m at 400rpm. At 300rpm the
motor will develop a torque of 100N-m.

What will happen when back emf of a dc motor suddenly vanishes

motor will burn.

Which test can be used to determine the no load losses of a shunt motor? Swinburne’s
Lest

Which test can be used to determine the no stray losses? Running
down test,

Which of the following tests on dc machines need minimum two machines? Back to
back set.

A Dbrake test is usually restricted to small horse power motor.

In Swinburne’s test the no load power input to the armature supplies
which of the following
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a) Iron losses in core (b)friction and windage losses (¢) armature copper losses

71.

72.

73.

Which of the following is assumption in Swinburne’s test decrease in
flux due to increase in shunt resistance by heating is nealigible.

Hopkinson’s test is conducted at Full load.

Which of the following test can be conducted on all types of dcmachines

brake test.

74,

Which of the following test can be conducted on other than shunt machines?

Field tests.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

In case of shunt motor if the supply voltage is increased by 20%, which
of the following will decrease? Full load current.

A 230V dc motor takes a no-load current of 2A and runs at 1200rpm.
In case of full load current is 40A, the speed at full load will be

1150rpm.
A 200V dc motor will be subjected to a high voltage test at 1400V .

In a dc motor which of the following can sustain the maximum
temperature rise? Eield windings.

In class B dc motor, the maximum permissible temperature rise in
armature windings is 75C.

A 230V dc motor has an armature circuit resistance of 0.6ohm. If the full
load armature current is 30A and no-load armature current is 4A, the
change in back emf no load to full load will be 15.6V.

A dc shunt motor has external resistance R1 in the field circuit and R2 in
the armature circuit. The starting armature current for the motor will be
minimum when R1 is minimum and R2 is maximum.

In a dc motor, speed control by varying the armature circuit
resistance provides a constant torque drive .

A dc shunt motor draws an armature current of 40A under normal rated
conditions. If the field flux and the armature terminal voltage are reduced
to half, then for constant power output, the armature current will be 80A.

A differentially compounded dc motor runs at a full load speed of
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480rpm. Now if the series field of the motor is short circuited, then full
load speed will be Jess than 480rpm.

85. A cumulatively compounded dc motor runs at a full load speed of
480rpm. Now if the series field of the motor is short circuited, then full
load speed will be more than 480rpm.
86. In a dc shunt motor, speed control by the variation of the field flux will be constant
power drive
87. A dc shunt motor is started on no load and runs at 400rpm. The motor is
made to run on no load for ten hours. The speed of motor after ten hours
will be more than 400rpm.
88. Which of the following is likely to be the shunt field winding resistance
fora 5SKW shunt motor 200 ohms.

89. Two dc series motors are coupled. One motor is run as generator and
other run as motor. The friction losses of the two machines will be equal
when both have same speed.

90. Two series motors are coupled. One motor is run as generator and other
run as motor. The iron and friction losses of the two machines will be
identical when their speeds and excitations are identical.

91. In series parallel control method, when two dc series motors are
connected in series, the speed of combined set is_one fourth of the

speed of the motors when connected in parallel.

92. A dc motor is provided with interpoles. Which of the following
represents the correct sequence of poles? (capital letter indicates main
pole and small letter indicate interpole) N-n-S-s-N-n-S-s

93. In series-parallel control of dc series motors, the torque in

series arrangement is four times the torgue in parallel
arrangement.
94. Speed control of a cumulatively compounded dc motor can be
affected through
@) change of armature resistance (b)change of armature voltage (c) change of field
resistance
95. The starter for a dc motor also provides protection to the motor against
damage (@) due to short circuit in the equipment (b)from long term

overloads from excessive starting current
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96. The brush voltage drop in dc motor is usually of the order of 2V,
97. The characteristics of a
cumulatively compounded dc
motor is represented by the curve
OE

SPEED

o
»

TORQUE

98. The  characteristics of a
differentially compounded dc
motor is represented by the curve
OB.

99. In case starting resistance of a series motor is short-circuited, the motorwill run at
very high rpm.

101. The speed of a dc motor can be controlled by

a)changing the field resistance (b)changing the terminal voltage applied to
the armature (clinserting a resistor in series with armature circuit

102. When the direction of power flow reverses, a differentially
compounded motor becomes a cumulatively compounded motor.

103. Speed torque characteristics of a dc shunt
motor are shown in figure, RF is field resistance. It
can be concluded that RE3>RF2>RF1

SPEED

TORCUE
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104. In a permanent magnet dc motor which method of speed control cannot
be used? Varying the field current.

105. When the direction of power flow reverses a cumulatively compounded
motor becomes a differentially compounded generator

uestion #106-108 refers to data given below:

. duplex lap-wound armature is used in six-pole dc machine with six brush sets,
each spanning two commutator segments. There are 72 coils on armature, each
containing 12 turns. The flux per pole in machine is 0.039wb and the machine
spins at 400rpm.

106. The number of current paths in machine is 12
107. The number of conductors in the machine is 1728.
108. The induced emf is 224.6VV

109. The relation b/t electrical angle in degrees @e, mechanical angle in dgress
@m when the number of poles is P, is given by 28e=P@m.

110. Frog —leg winding is combined lap and wave winding on a single rotor.

111. The function of a field regulator for a compound motor is to control the flux.

uestion 112 to 115 refer to the data given below:

. 12-pole dc generator has a simplex wave wound generator containing 144 coils of
10 turns each. The resistance of each turn is 0.011ohm. Its flux per pole is 0.05wb
and it is turning at a speed of 200rpm.

112. The number of current paths is 2.
113. The induced armature voltage is 2880V.
114. The effective armature resistance of this machine is 7.92o0hm.

115. If a 1Kohm resistor is connected to the terminals of this generator what is
the resulting induced counter-torque on the shaft of the machine 396N-m.

116. The electromagnetic torque and speed are in same direction in case
of dc motors.

117. The generated emf and the current are in the opposite direction in the case of dc motors.

118. Eddy current losses in dc machines are given by B3f’t?V where V stands for volume of
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iron part.

119. The starting resistor is connected in geries with the armature.
120. In case of compound motor is started with an open series field the motor
will not start,

121. Which test can be used for estimating no load losses in large dc shuntmotor? Swinburne
test.

122. Which losses can be determined by performing the retardation test?
Stray losses.

123. The function for a starter for a dc motor is to limit the starting current.

124. If the speed of a shunt motor is to be controlled b/w zero and normal
running speed N, the most practical way to achieve this would be to inserting
aresistance of suitable value in series with armature.

125. During the normal operation of series motor, if the field circuit suddenly
opens the motor speed will decrease.

126. The direction of rotation of a compound dc motor can be effectively
reversed by interchanging armature connections.

127. A dc motor can be easily identified by commuator.

128. In a compound dc motor, the shunt field winding as compared to series
field winding will have more turns and a smaller cross-section of wire

129. A large shunt motor should be started preferably using acompensator.

130. The factor connected to a dc motor are: a) armature current (b)flux per
pole (c)speed

he torque developed by a dc motor is dependent upon (a) and (b)

131. Connections for dc compound motors are shown in figure below. Which
figure shows the connections for differentially compound motor?

-®

differentially compound motor
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132. Which of the following loss of motor decreases with increase in load
(a)core loss (b)friction and windage loss (C)brush contact loss (d) none of
above

133. A 230V series motor in which the total field and armature resistance is
0.1ohm is working with unsaturated field, taking 100A and running at 800rpm.
The speed at which the motor will run developing half the torque, is 1147rpm.

134. The amount of flux leakage will depend on the flux density employed
in core and teeth. length of airgap and shape of magnetic core

135. The usual value of flux leakage co-efficient is 1.1 to 1.3.

137. The direction of rotation of cumulatively compound dc motor can be
reversed by reversing the connections to the armature.

138. In which of the following test only one motor is required? Brake test,
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10.

11.

12.
13.

14.
15.
16.
17.

Chapter # 19 Transformers

Laminating the core of the transformer is minimized by the Eddy current loss

The function of breather in a transformer is to arrest flow of moisture when outside air
enter the transformer

Iron loss in a transformer occurs in Core

Under no load condition Copper loss is negligible

Open circuit test of a transformer gives sum of hysteresis and eddy current loss.
Copper loss in a transformer occurs in Winding.

Back to back test of a transformer provides information about regulation, efficiency and
heading under load condition

For a transformer the condition for maximum efficiency is when Copper loss is equal to
the iron loss

Eddy current losses in a transformer core can be reduced by reducing the thickness of
laminations.

In a transformer the magnetic coupling between the primary and secondary circuit can be
increased by using the magnetic core of low reluctance.

If flux density in the core of a transformer then the size of the transformer can be
reduced

Copper loss in a transformer varies significantly with load

Voltage remain constant if the frequency is increased eddy current loss will remain
unchanged.

The power factor in a transformer depend on the power factor of the load.

At no load the current taken by the transformer lag behind the applies voltage by 80
The efficiency of a transformer does not depends on power factor

If the secondary of a 1:10 step up transformer is connected to the primary of a 1.5 step up

transformer then the total transformer ratio will be 50
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18.
19.
20.

21.

22.
23.
24,
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.

10 KVA , 100 Hz transformer will be smallest in size.

A short circuit test on a transformer gives copper losses at full load.

Leakage flux in a transformer may be minimized by sectionalizing and interleaving the
primary and secondary windings.

Essential condition for the parallel operation of a transformer is they must operate at the
same frequency

1 KVA, 25 Hz transformer will be largest in size.

A step up transformer increased voltage

In a step down transformer the secondary turns are less than the primary turns.
Power transformer are usually designed to have maximum efficiencynear full load.
Distribution transformer are usually designed to have maximum efficiency near 50% of
full load.

Iron loss of a transformer can be approximately calculated if the weight of core and
yoke is known.

In high frequency transformer ferrite cores are used.

Open circuit test on a transformer yields core losses.

The leakage flux in a transformer depends upon load current.

Radio interference test is not a routine test on transformer.

A transformer will have the highest efficiency near 93% of rated load.

A 1KVA transformer at full load will have transformer

The sum of all losses in a 1 KVA transformer at full load will be order of 50W

In a transformer the peak voltage is fed to primary the iron losses will be less

The phase difference between the primary and secondary voltage of a transformer is 180
In a transformer the copper loss at half load as compared to that at full load will be one
fourth.

The path of the magnetic flux in transformer should be high reluctance

The desirable properties of transformer core material are high permeability and low
hysteresis.

Core losses in a transformer vary from 1% to 3% between no load and full load.

The function of transformer oil in a transformer is to provide insulation and cooling.

Full load copper loss in a transformer is 1600W. At half load the loss will be 400W.
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43.

44,
45.
46.
47.
48.
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50.

51.

52.
53.

54.
55.
56.
S7.

58.
59.

60.

61.
62.

63.
64.

A transformer has full load copper loss of 800Wand core loss of 600W. Total losses at no
load will be approximately 600W

Buchholz relay is used on Oil cooled transformer.

Buchholz relay is generally not provided on transformer below 500KVA

Operating time of Buchholz relay is of the order of 0.1 second

In a distribution transformer normally core losses are less than copper losses

A buchholz relay will operate in a transformer whenever there is large internal fault.
Buchholz relay protection is normally not provided on small distribution transformer
In a transformeropen circuit test is conducted on low voltage side and short circuit
test on high voltage side.

For a transformer operating at constant load current maximum efficiency will occurs at
Unity power factor.

The function of breather in a transformer is to arrest flow of moisture into the tank
A good voltage regulation of a transformer means output voltage fluctuation from no
load to full load is least.

A transformer can have zero voltage regulation at leading power factor.

The color of dry silica gel is pale pink

The color of moist silica gel is blue

The essential condition for parallel operating of two single phase transformer is that they
should have the same polarity.

In transformer the resistance between the primary and secondary must be infinite.

The secondary of a current transformer is always short circuited under operating
conditions because it avoid core saturation and high voltage regulation

The main advantage of an auto transformer over two windings transformer is that only
one winding is used as result there is saving in material

Auto transformer is used when the transformer ratio is small

In an auto transformer effective saving on copper and core losses will occur when the
transformer ratio is near to 1

An auto transformer has only one winding

Percentage impedance, polarities and voltage rating should same for parallel

operation of the transformer
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66.

67.

68.
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76.
77.

78.
79.

80.
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82.

83.

If the transformer core is made of copper then the eddy current losses will be same

If the ohmic resistance of windings of a transformer is zero then the copper copper loss
will be zero

The efficiency of two identical transformers under load condition can be determined by
back to back test

Three to three phase transformer connection possible for parallel operation is delta-Y to
delta-Y

Three to three phase transformer connection nor feasible for parallel operation is Y-delta
to delta-delta

When a Three to three phase transformer connection possible for parallel operation is
delta-Y to delta-Y operates under no load condition the current will lag the applied
voltage by about 75

If a transformer core is made of copper and coils are made up of steel wire then copper
losses in the windings will be more.

Friction loss in a transformer is zero even at full load

In a step up transformer the emf per turns on primary windings is the same as the emf
per turns of winding on secondary windings

1 Tesla is the same as 1 weber/m”2

As a general rule the KVA rating ratio of transformer operating in parallel should be
within 3:1

Maximum value of flux in involved in the emf equation of the transformer

Harmonic current in a transformer cause increased 1"°2R losses and core losses and
magnetic interference with protective relay

Core saturation is most likely sources of harmonics in a transformer

In Scott connection the main transformer has center tap on both primary and secondary
windings.

In Scott connections the teaser transformer operates on 0.8666 of its rated voltage

A tap changer is used on a transformer for adjustments in secondary voltage

Over currents in a transformer affects insulation life, temperature rise and mechanical
stress

In a transformer the tapings are usually provided on high voltage side
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84. A current transformer used the instruments like ammeter, Wattmeter and Watt hour
meter

85. Voltage transformer of 0.1 class of accuracy is used

86. Three transformer each of the single phase type sets will be costly

87. Commutator is not fitting on the transformer

88. The reactance of a transformer depends on the leakage flux

89. If the frequency of the supply voltage is double eddy current loss will increase

90. No load current in a transformer as a percentage of full load current is 1% to 3%

91. In a transformer maximum voltage regulation occurs when the power factor of the load is
lagging

92. The regulation of a good transformer should be near 1%

93. In a step up transformer the f2/f1 has value one

94. In a transformer minimum voltage regulation occurs when the power factor of the load is
leading

95. Scott connections are used to three phase to three phase and three phase to two phase
transformation

96. In Scott connections the neutral point divides the teaser winding in the ratio 1:2

97. In a large capacity transformer 5% of the turns at the ends of high voltage winding are
provided with extra insulation to provide protection due to surges occurring during
switching operations

98. The permittivity of Bakelite is approximately 4.4

99. The permittivity of transformer oil is about 2.2

100. Buchholz relay is used in transformer protection

101. Maximum regulation of a transformer occurs at lagging power factor

102. Impedance matching transformer are used for measuring low voltages and low
currents

103. In a transformer on no load the input voltage leads the magnetizing current by
90

104. In a transformer the voltage induced in the secondary windings lags the flux by
90
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105. The maximum load that a power transformer can carry is limited by its voltage
ratio

106. The constant power losses of a transformer loss are eddy current and hysteresis
losses

107. Transformer size can be reduced when the flux density in a transformer core is
increased

108. When the transformer core is made up of core then the eddy current loss will be
more

109. Porcelain bushings on transformer are normally not used beyond 11KV

110. The secondary of a current transformer under operating condition is short

circuited to avoid core saturation and high voltage induction

111. Back to back is used to determine the efficiency of two identical transformer at
full load

112. The inductance of a transformer depends on leakage flux

113. Horn gap is used to prevent the damage of a transformer due to lighting and
switching

114. The voltage regulation of a transformer can be zero when the power factor is
leading

115. The value of useful flux least depends on load

116. In an auto transformer the primary winding is same as the secondary winding

117. The characteristics of a voltage transformer are voltage remain constant,

current varies with load

118. The magnetizing current of a transformer usually small because it had small
airgap

119. In a dry type transformer accumulation of dust on the winding and core is likely

to cause reduction in heat dissipation

120. Delta primary, star secondary of transformer will give the highest secondary
voltage

121. In a transformer no load current lags the applied voltage by somewhat less than
90

122. A transformer has maximum efficiency when core loss and copper loss 1
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123.

KVA ratings when their ohmic impedances inverse ratio of their ratings
124,
125.
126.
127.

Two transformers are connected in parallel and share loads in the ratio of their

Power input to a transformer at no load and rated voltage consists of core loss
A Scott connected transformer cannot be paralleled with a Y-delta transformer
Open circuit test on a transformer is done to determine the core loss

When 400Hz transformer is operated at 50Hz its KVA rating is reduce to 1/8
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9)

Chapter # 20 Synchronous Generator

In an alternator, voltage drops occur in armature resistance, leakage reactance and
armature reaction.

The magnitude of various voltage drops that occur in an alternator, depends on load
current.

In an alternator, at lagging power factor, the generated voltage per phase, as compared to
that at unity power factor must be more than the terminal voltage

The power factor of an alternator depends on Load.

Which kind of rotor is most suitable for turbo alternators which are designed to run at
high speed ? Non-salient pole type

Salient poles are generally used on low and medium speed prime movers.

The frequency of voltage generated in an alternator depends on number of poles and
rotative speed.

The frequency of voltage generated by an alternator having 8 poles and rotating at 250
rpm is 16 2/3 Hz.

An alternator is generating power at 210 V per phase while running at 1500 rpm. If the

need of the alternator drops to 1000 rpm, the generated voltage per phase will be 140 V.

10) A 10 pole AC generator rotates at 1200 rpm. The frequency of AC voltage in cycles per

second will be 100

11) The number of electrical degrees passed through in one revolution of a six pole

synchronous alternator is 1080

12) Fleming's left hand rule may be applied to an electric generator to find out direction of

induced emf

13) If the input to the prime mover of an alternator is kept constant but the excitation is

changed, then the reactive component of the output is changed

14) An alternator is said to be over excited when it is operating at lagging power factor

15) When an alternator is running on no load the power supplied by the prime mover is

mainly consumed to meet all no load losses

16) As the speed of an alternator increases the frequency increases
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17) For an alternator when the power factor of the load is unity the armature flux will be
cross-magnetising

18) The driving power from the prime mover driving the alternator is lost but the alternator
remains connected to the supply network and the field supply also remains on. The
alternator will behave as a synchronous motor and will rotate in the same direction

19) If the input of the prime mover of an alternator is kept constant but the excitation is
changed, then the reactive component of the output is changed

20) For 50 Hz system the maximum speed of an alternator can be 3000 rpm.

21) Voltage characteristic of an alternator is shown in figure. Which curve represents the

characteristics for leading power factor? D

TEAMINAL VOLTAGE

LOAD CURRENT

22) In the above figure, the characteristic for unity power factor is represented by the curve
maked — C

Questions 23 to 26 refer to the following data:

In a 50 kVA, star connected 440 V, 4-phase 50 Hz alternator, the effective armature
resistance is 0.25 ohm per phase. The synchronous reactance is 3.2 ohm per phase and
leakage reactance is 0.5 ohm per phase.

23) Full load output current at unity power factor will be- 65.6 A

24) Full load line voltage will be- 471V

25) No load line voltage will be- 592V

26) Percentage regulation of the alternator is approximately-25%.

27) In order that two alternators be put in parallel, which of the following factors should be
identical for both

(A) Voltage

(B) Frequency

(C) Phase sequence
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28) When two alternators are running in parallel, their RKVA load share is changed by
changing their excitation while their KW load share is changed by changing their driving
torque

29) Two-alternators are running in parallel. If the driving force of both the alternators is
changed, this will result in change is frequency

30) A three phase alternator has a phase sequence of RYB for its three output voltages. In
case the field current is reversed, the phase sequence will become RYB

31) The armature reaction of an alternator influences generated voltage per phase

32) For the same power rating, a lower voltage alternator will be larger in size

33) An alternator is supplying 10A to an inductive load at 220 V, while running at 2000 rpm.
Now if the speed of the alternator is reduced to 750 rpm but the field current remains
unchanged, the load current will become 10 A

34) Dampers in a large generator increase stability

35) An alternator is rated for 75 kW at 0.8 power factor. It means that alternator can supply
75 KW at 0.8 power factor

36) The regulation of an alternator is the increase in terminal voltage when load is thrown off

37) A magnetization curve represents the relationship between exciting currents and terminal
voltage

38) In an alternator if the armature reaction produces demagnetization of the main field, the
power factor should be Zero, lagging load

39) In an alternator if the armature reaction produces magnetization of the main field the
power factor should be Zero, lagging load

40) When an alternator is supplying unity power factor load, the armature reaction will
produce demagnetization of the main field

41) An alternator has full load regulation of 4% when the power factor of the load is 0.8
lagging while alternator runs at 1500 rpm. The full load regulation of 1400 rpm for 0.8
pf lagging load will be 4 percent

42) The Potier's triangle separates the armature leakage reactance and armature reaction
mmf.

43) In the Potier's triangle, the Potier’s reactance drop per phase is 22 volts per phase at 88

amperes per phase. The Potier's reactance per phase is 0.25
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44) Two alternators are running in parallel. The excitation of one of the alternator is
increased. The result will be wattless component will change.

45) The power output of an alternators is 100 kW. In order that the tangent of pf angle may
be 0.8 lagging, the KVAR rating must be -80 KVAR.

46) The power output of an alternator is 40 kW and KVAR component is - 25. What will be
the value of tang (¢ being the power factor angle) ? 0.625 leading

47) When short pitch coils of 160 are used in an alternator, which harmonic component will
not be present in the output emf? ninth.

48) A 120 MW turbo alternator is supplying power to 80 MW load at p.f. lagging. Suddenly
the steam supply to the turbine is cut off and the alternator remains connected to the
supply network and the field supply also remains on. What will happen to the alternator?

The alternator will continue to run as a synchronous motor rotating in the same direction

49) The figure shows the characteristics of an alternator. Which curve represents

synchronous impedance? curve A

vV.LO
wm

50) In the above figure (Figure of Question 49) which curve represents short circuit? curve
C

51) In the above figure which curve represents open circuit voltage? curve D.

52) For a peripheral speed of 314 m/s, a 2 pole cylindrical machine will have maximum
diameter of 200 cm

53) The rotor of the salient pole alternator has 24 poles. The number of cycles of emf in one

revolution would be 12
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54) Two alternators A and B are sharing an inductive load equally. If the excitation of
alternator A is increased alternator B will deliver less current and alternator A will deliver
more current

55) Desirable feature for the parallel operation of two alternators is both should have less of
resistance as compared to synchronous reactance

56) Alternators used in aircraft systems usually have frequency of 400 Hz.

57) High frequency on aircraft alternators is selected in order to reduce the bulk.

58) A 20 pole ac generator rotates at 600 rpm. The periodic time of current in seconds per
cycle is 0.01

59) What kind of rotor is most suitable for turbo alternators? non-salient pole type

60) The synchronizing power developed in one of the alternators, when two alternators are
running in parallel, will load the same alternator in which it is developed and reduce its
speed (A) True

61) If the input to the prime mover of an alternator is kept constant but the excitation is
changed then the (reactive component of the output is changed

62) If two machines are running in synchronism and the voltage of one machine is suddenly
increased synchronising torque will be produced to restore further synchronism.

63) In an alternator, at 0.8 lagging power factor, the generated voltage per phase is 240 V to
give a rated terminated voltage ' V . If the power factor of load increases to unity, the
generated voltage per phase must be 225 V.

64) The advantage of salient poles in an alternator is adoptability to low and medium speed

operation

65) Magnetisation curves for no load and full load unity power factor are shown in figure

below. Which is the magnetisation curve for full load 0.8 power factor ?
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TERMINAL YOLTAGE

(D) curve D. EXCITING CURRENT

66) Ata particular instant a turbo alternator is generating 80 MW at 0.8 power factor lagging.
Now if the steam supply valve to the steam turbine is further opened and the excitation

is not changed the speed of the alternator will remain unchanged but it can meet more
kW demand

67) Two alternators A and B are sharing a resistive load (p.f. = 1) equally. Now if the

excitation of alternator A is increased alternator A will become lagging and alternator B
will become leading

68) The advantage of providing damper winding in alternators is

(A) elimination of harmonic effects

(B) provide a low resistance path for the currents due to unbalancing of voltage
(C) oscillations are provided when two alternators operate in parallel

(D) all of the above.

69) When two alternators are running in exactly synchronism, the synchronising power wil
be (zero
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70) Load characteristic curves for an alternator are shown. The curves are drawn for 0.8 pf
lagging, 0.8 p.f. leading, 0.7 p.f. leading and 0.9 p.f. lagging. Which curve represents

I D
- c
2|
g I pl o=y
=
s 8
A
the characteristics for 0.8 p.f. leading ? LOADCURRENT ——= (C) curve C

71) Which curve represents the data for 0.8 p.f. lagging ? (A) curve A
72) Which curve represents the data for 0.9 p.f. lagging ? (B) curve B

73) The balanced short circuit current of a three phase alternator is 25 amperes at 1500 rpm.

For the same field current, the balanced short current at 1400 rpm will be 20 A

74) A three phase alternator has a phase sequence of RYB for its three output voltages, for
clockwise rotation. Now if the alternator is rotated anticlockwise, the phase sequence will
be RBY

75) In a synchronous machine, if the field flux axis is ahead of the armature field axis, in the

direction of rotation, the machine working as synchronous generator.

76) In synchronous alternator, which of the following coils will have emf closer to sine

waveform? distributed winding in short pitch coils.

77) An alternator has rated field current of 4 A. The alternator develops 180 V while drawing
a field current of 2 A at 750 rpm. If the field current is made 4 A at 750 rpm generated

voltage could be 330 V.

78) The armature reaction of an alternator will be completely magnetizing in case the load

power factor is zero loading.

79) Which of the following is not an integral part of synchronous generator system?

distribution transformer

80) For turbo generators the range of excitation voltage is 100 to 800 V
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81) In case of low speed hydrogenators, the short circuit ratio is usually 1.0 to 1.5.

82) The permissible duration for which a generator of rated frequency 50 Hz can run at 46

Hz is one second
83) The permissible duration in supply frequency is +2 %

84) The regulation of an alternator is likely to be negative in case of) leading power factor of
the load.

85) A phase, 50 Hz, 6600 V, alternator is rated at 6600 kW at 0.8 power factor and a full load
efficiency of 90%.

86) ---kVVA is rating of the alternator is 7500 kVA
87) ---The current rating of the alternator is 6563 A
88) ---The input to the alternator is 6666 kW

89) --Which of the following method is likely to give the voltage regulation more than the

actual value Synchronous reactance method

90) The effect of cross magnetization in an alternator field is to make the output non-

sinusoidal
91) In order to reduce the harmonics in the emf generated in an alternator slots are skewed
(B) salient pole tips are chamfered
(C) winding is well distributed
(D) all of the above.
92) The maximum power in a synchronous machine is obtained when the load angle is 120°

93) The emf generated due to nth harmonic component of flux in an alternator will be less

than the value of fundamental emf.

94) Synchronizing torque comes into operation under all of the following cases EXCEPT

reduction in exciting current in one of the alternators.

95) Unbalanced 3-phase stator currents cause (A) double frequency currents in the rotor(B)

healing of rotor(C) vibrations(D) all of the above.

Test Preparation Group Electrical and Electronics




Page 194 of 410

96) In large generators protection provided against external faults is (A) biased differential

protection
(B) sensitive earth fault protection
(C) inter-turn fault protection
(D) all of the above.
97) Pitch factor is the ratio of the emfs of short pitch coil to full pitch coil

98) In an alternator if the winding is short pitched by 50 electrical degrees, its pitch factor
will be 0.866

99) The Potier's triangle separates armature leakage reactance and armature reaction mm

100) If a single phase alternator has 8 slots per pole uniformly speed, but the winding is

arranged with the middle two left empty, the breadth coefficient will be 0.53

101) Two alternators are running in parallel. If the field of one of the alternator is

adjusted, it will change its power factor

102) A generator is operating by itself supplying the system loads. The reactive power

supplied by the generator will depend on the amount demanded by the load

103) Which of the following part plays important role in over speed protection of a

generator ? Governor

104) Which type of protection is provided on a generator to protect against stator
insulation failure Differential protection

105) Which relays comes into operation in the event of the failure of prime mover

connected to ihe generator Reverse power relay

106) In alternators, the distribution factor is defined as the ratio of emfs of distributed

winding to connected winding

107) One of the advantages of distributing the winding in alternator is to  improve

voltage waveform
108) In case of a uniformly distributed winding, the value of distribution factor is 0.995

109) The advantage of a short pitch winding is suppression of harmonics
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110) Two alternators are connected in parallel. Their KVA and kW load share can be

changed by changing respectively their excitation and driving torque

111) In case of alternators, the dark and bright lamp method is used for synchronizing

112) The advantage of using short pitched windings in an alternator is that it reduces the

total voltage around the armature coils

113) For the same power rating, an alternator operating at lower voltage will be larger in

size

114) Which of the following is the common synchronous speed in rpm between 60 Hz

and 50 Hz alternators? 600

115) All of the following losses for a synchronous machine are fixed EXCEPT Copper

loss

116) Salient pole type rotors as compared to cylindrical pole type are larger in diameter

and smaller in axial length

117) In a synchronous machine, the field flux axis is ahead of the armature field axis in

the direction of rotation, the machine is working as synchronous alternator.

118) Which of the following is not a common synchronous speed in rpm between a 50

Hz and 25 Hz alternator ? 200

119) The effective voltage in one phase of an alternator having 240 turns per phase,

frequency of 60 Hz and flux per pole of 2.08 x 10° lines will be 1330 V

120) The maximum current that can be supplied by an alternator depends on strength of

the magnetic field
121) The windings for an alternator are
I. 36 slots, four poles, span 1to 8
Il.  72slots, six poles, span 1 to 10
1. 96 slots, six poles, span 1 to 12.
The windings having pitch factors of more than 0.9 are

(A) Iand Il only
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Questions 122 to 124 refer to data given below:

A 500 kVA ,2300-volt three phase star connected alternator has a full load armature-
resistance drop per phase of 50 volts and a combined armature reactance plus armature-
reaction drop of 500 volts per phase

122) The percent regulation of the alternator at unity power factor is) 10.5
123) The percent regulation of the alternator at 0.866 power factor lagging is) 26.3
124) The percent regulation of the alternator at 0.8 power factor leading is - 13.2.

125) The imaginary or fictitious part of synchronous reactance takes care of armature

reaction

126) In an alternator, the use of short pitch coils of 160° will indicate the absence of)

ninth harmonic

127) When a generator designed for operation at 60 Hz is operated at 50 Hz operating
voltage must be derated to (50/60) of its original value

128) Overheating of generator's winding reduces life of the machine

129) Rotor shaft of 500 MW alternator is supported in journal bearings.

130) The voltage of field system for an alternator is usually less than 200 V
131) Maximum electric power output of a synchronous generator is ViEs/ Xs

132) The electrical angle between the field axis and axis of armature reaction of a loaded
synchronous generator with armature current lagging behind the excitation emf by v is

v + 90

133) Two synchronous generators Giand G are equally sharing the KVAR of the load
while operating in parallel. Keeping the terminal voltage fixed in order to shift part of
the KVAR load from G2 to G1  The field current of Gy is raised and of G2 lowered

134) A synchronous generator is operating with excitation adjusted for unity power
factor current at constant load. When on increasing the excitation the power factor will

lag
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135) On changing the speed of an alternator from 4000 rpm to 2000 rpm, the generated

emf phase will become %2
136) Zero power factor method of an alternator is used to find its  voltage regulation.
137) The power factor of an alternator is obtained from its load
138) For parallel operation, alternators must have same voltage rating
139) For alternation having fractional pitch of 5/6 the coil span is 150°
140) Fractional pitch to eliminate 7th harmonic from alternator emf is 6/7

141) Consider the following statements about a three-phase synchronous generator
synchronized to an infinite bus when its mechanical input is increased gradually with

field current held constant:
1. The power factor of the current supplied becomes more lagging.
2. The power factor of the current supplied improves.
3. The power factor remains unity.
4. The load angle is increased.
Of these statements
(B) 2 alone is correct

142) A 3-phase synchronous generator, with its armature resistance and the leakage
reactance being neglected, is synchronized to an infinite bus and its field excitation is
kept constant thereafter. Now the machine is loaded by Supplying mechanical input to
the shaft so that the load-angle 6 reaches a value of 60° Under this condition, the

operating power-factor would be 0.866 lagging

143) A round rotor synchronous generator has a leakage reactance of 10%, armature
reaction reactance of 90% and negligible armature resistance. With the machine initially
running at rated speed and terminal voltage of 1.0 p.u., a 3-phase short-circuit is applied.

The sustained armature current will be 1.11 p.u

Test Preparation Group Electrical and Electronics




Page 198 of 410

144) Following a sudden short-circuit at the terminals of a 3-phase unloaded
synchronous generator, the initial effect of the pole-face damper windings, is to allow

only partial linkage of the armature flux with the main field winding

145) In a synchronous generator operating at zero pf lagging, the effect of armature

reaction is demagnetizing

146) which of the following limit the reactive power output of a synchronous generator
?

1. Armature current

2. Field current

3. Load angle

4. Prime mover input.

Select the correct answer using the codes given below:

(B) 2and 3

147) The steady-state stability limit of a synchronous generator can be increased by an

increase in the excitation of the machine

Synchronous Generator: Fill in the blanks with
appropriate words:
1. When a turbine drives an alternator it is termed as Turbo_alternator
2. A two pole alternator running at 1500 rpm will generate emf at 25 Hz.
3. The stator winding of a three poles alternator is always Star connected.
4. The rotor of an alternator has Two slip rings for DC supply.

5. In an alternator, with the fall in leading power factor, its voltage. RISES from no load to full

load.
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6. In large alternators damper winding is used to improve Stability
7. The rating of an alternator is expressed in terms of KVA or MVA
8. A six pole alternator running at 1200 rpm will generate voltage at the frequency of 60 Hz.

9. In case of an alternator having negative regulation, the terminal voltage will rise KW output of

the alternators Increases

10. A synchronous generator's ability to produce electric power is primarily limited by Heating

within the machine

11. When a generator is connected to infinite bus-bars, its Frequency and Voltage are fixed.

12. A generator has two different windings, Armature field and winding.

13. The maximum allowable heating in the armature winding sets the maximum KVA allowable

from the machine.

14. A generator with a service factor of 1.15 can actually be operated at 115 percent of the rated

load Indefinitely without harm.
15. High capacity generators are usually Hydrgen cooled.

16. In a synchronous generator, the Armature is always a stationary member, and the Field

structure moving member.
17. In a fractional-pitch winding the coil span is less than180 electrical degrees.
18. Salient-pole synchronous generators normally operate at Lower speeds.

19. Fields of synchronous generators have high Inductance

20. Aircraft alternators generate High frequency voltage.

21. The synchronous reaction is made up of ..........cccccceeeveee. @NA oveiviiecieenee reactances.

22. In order to get sinusoidal wave output the airgap under the salient pole machine should be
proportional to ..........ccceveeveenee.
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23. For unity power factor load, the effect of armature reaction in alternator will be

24. In alternators ...........ccccue.e.. is stationary.

25.The .o, winding tends to maintain balanced 3¢ voltages under unbalanced load

conditions.

26. Armature windings in alternators are ...........c........... from those used in DC machines.

27. 1N (i, connections, third harmonic, components are additive round the mesh.

28. In alternators ......ccccveeeevvveeennn., of the load has a considerable effect on armature reaction.

29. In case of leading load p.f. regulation is ............c..coc.......

30. For proper synchronization of alternator, speed of incoming machine must be such that its
frequency ......ccocoevevererennnn, bus-bar frequency.

31. Infinite bus-bars are constant ............ccccuevee.... and constant .................... bus-bars.

32. Synchronous generators have a ..........ccccoeevevennee. voltage regulation.

33. Synchronous .........cccceeeveeenee. of a synchronous generator is not constant over entire operating

range.

34. A synchronous generator could be build by replacing the Commutator in a DC machine by

slip rings.
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35. The factor by which the EMF of a distributed winding must be multiplied to give the total

generated EMF is called Distribution factor for the winding.
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10.

11.

12.

13.

14.

15.

Chapter # 21 Synchronous Motors

Synchronous motor can operate at Lagging, leading and unity power factor only
An unexcited single-phase synchronous motor is reluctance motor
The maximum power developed in the synchronous motor will depend on rotor excitation
supply voltage and maximum value of coupling angle
In case the field of a synchronous motor is under excited, the power factor will be lagging
A synchronous motor is switched on to supply with its field windings shorted on
themselves. It will start as an induction motor then run as synchronous motor
When the excitation of an unloaded salient pole synchronous motor gets disconnected the
motor will stop
The damping winding in a synchronous motor is generally used to prevent hunting and
provide the starting torque
The back emf set up in the stator of a synchronous motor will depend on rotor excitation
only
A synchronous motor is a useful industrial machine on account of which of the following
reasons
e |t improves the power factor of complete installation
e |ts speed is constant at all loads, provided mains frequency remains constant
e It can always be adjusted to operate at unity power factor for optimum
efficiency and economy.
Which of the following is an unexcited single-phase synchronous motor reluctance motor
An over excited synchronous motor always draws current at leading power factor
With the increase in the excitation current of synchronous motor the power factor of the
motor will improve
The armature current of a synchronous motor has large values for both low and high
excitation
A synchronous motor is switched on to supply with its field winding shorted on themselves.
It will start as induction motor and then run as a synchronous motor

If the field of a synchronous motor is under excited, the power factor will be lagging
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16.

17.

18.

19.

20.

21.

22.

23.

When the excitation of an unloaded salient pole synchronous motor suddenly gets
disconnected the motor will stop

The armature current of a synchronous motor has large values for both low and high
excitation
What is the ratio of no load speed to full load speed of a 200 kVA, 12 pole, 2200 V, 3 phase
60 Hz synchronous motor 1 (reason: the ratio of no load speed to full load speed is always
1.00, since 3 phase synchronous motor do not have slip.)

If a synchronous motor drops too far behind the power it takes from the supply also
increases too much, and the armature tries to get accelerated, until it is in the correct
position. Sometimes, some motor overshoots the marks and then acceleration-retardation
continues. This phenomenon is known as hunting

The maximum value of torque that a synchronous motor can develop without losing its
synchronism, is known as synchronizing torque

In a synchronous motor if the back emf generated in the armature at no load is
approximately equal to applied voltage then excitation is said to be 100%

A synchronous motor is connected to supply voltage V and drawing current I, Resultant of

V and back emf Ey is represented by E in the below figure

ﬂv

It is concluded that the resultant V and Ey is consumed by synchronous impedance
A 3 phase, 400 V, 50 Hz salient pole synchronous motor is fed from an infinite bus and is
running at no load, now if the field current of the motor is reduced to zero the motor will

run at synchronous speed
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24,

25.
26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.
39.
40.
41.

The purpose of embedding the damper winding in the pole face is to eliminate hunting
and provide adequate starting torque

Please see no. 14

In case of a synchronous motor, the magnitude of stator back emf depends on DC
excitation

Which of the following is non-self-starting Synchronous motor

The back emf in the stator of a synchronous motor depends on rotor excitation

Which motor can conveniently operate on lagging as well as leading power factor
Synchronous motor

A synchronous motor working on leading power factor and not driving any machancial, is
known Synchronous condenser

The constant speed of synchronous motor can be changed to new fixed value by changing
the frequency of supply

A 3 phase 400 V 50 Hz synchronous motor is operating at zero power factor lagging with
respect to the excitation voltage. The armature reaction mmf produced by the armature
current will be magnetizing

In a synchronous motor, the torque angle is a angle between the rotating stator flux and
rotor poles

A 3 phase 400 V, 50 Hz, 4 pole synchronous motor has a load angle of 10° electrical. The
equivalent mechanical degrees will be 5 degrees

A 3 phase. 400 V, 50 Hz synchronous motor has fixed excitation. The load on the motor is
doubled, the torque angle p , will nearly become equal to 21pr

The hunting in synchronous motor takes place when load is variable

V curves for synchronous motor represent relation between armature current and field
current

The breakdown of torque of a synchronous motor varies as applied voltage

Hunting in synchronous motor cannot be due to winding friction

Please see no. 16

Which synchronous motor will be smallest in size 5 HP 375 rpm (small HP and rpm)
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42.

43.

44,

45.

46.
47.

48.

49,

50.

51.

52.

A synchronous machine has its field winding on the stator and armature winding on the
rotor, under steady running conditions, the air gap filed remains stationary with respect
to stator

If the field of a synchronous motor is under-excited, the power factor will be lagging

The name plate of a induction motor reads 3 phase, 400 V, 50 Hz, 0.8 Hz of lagging, 1440
rpm. On similar lines the name plate of a synchronous motor should read 3 phase, 400 V,
50 Hz, 0.8 Hz of leading, 1500 rpm

In which coil the emf generated will be more, for given flux distribution and number of
turns full pitch coil

In synchronous motor which loss does not vary with load windage losses

In a 3 phase, 400 V, 50 Hz, salient pole synchronous motor, the maximum power is
obtained when the load angle is less than 90 degree

A high starting torque synchronous motor has simplex rotor, phase wound damper and
five slip rings

In a 3-phase synchronous motor the magnitude of filed flux remains constant at all loads
The parameter connected with the operation of synchronous motor are speed, power factor
and armature current. When the excitation of the motor is varied, power factor and
armature current varied

A 3 phase, 400 V, 50 Hz salient pole synchronous motor is running on no load. If there is
a break in the excitation winding of the motor the motor will stop

In the below figure, variation of synchronous reactance for synchronous motor with field

current is represented by Curve D

53.

FIELD CURRENT =~

A synchronous motor is said to be floating when it operates on no load and without losses
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54,

55.

56.

S7.

58.
59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

The negative phase sequence in a three-phase synchronous motor exist when unbalanced
voltage is supplied

The field winding of a synchronous motor is shorted. A variable voltage is now supplied
to the stator. The result will be motor will rotate at a speed which is less than the
synchronous speed

In a 3-phase synchronous motor, the poles lead pr

A 3-phase synchronous motor is running clockwise. In case the direction of its field current
is reversed the motor will continue to run in the same direction

The speed regulation of a 3-phase synchronous motor is zero

When E is supplied voltage and R is the rotor resistance per phase, the mechanical power
developed by synchronous motor per phase is given by V?/ 4R

In a synchronous motor, the synchronizing power comes into action when rotor speed is
either less or more than synchronous speed

The size of synchronous motor decreases with the increase in flux density

The flux density used in synchronous motor is around 0.5 to 0.6 wb/m?

In a synchronous motor if the saturation is neglected, then the short circuit ration (SCR)
will be related to synchronous reactance (xd) as SCR =1/ xd

In synchronous motor out of the following losses which one will have the highest
proportion iron losses

Which of the following losses is not dissipated by the stator core surface in a synchronous
motor windage losses

The speed of synchronous motor always remains constant

Which of the following devices can be used as a phase advance synchronous motor
working at leading power factor

When synchronous motor is connected to infinite bus, while operating on leading power
factor the excitation voltage will be more than the supply voltage

In a synchronous motor total number of rotor slots is less than the total number of
stator slots

In a synchronous motor during hunting if the rotor speed becomes more than the

synchronous speed dumpe bars develop induction generator torque
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71.

72.
73.

If a synchronous motor fails to pull into synchronism after applying dc field current the
probable cause may be low field current

In case of 3 phase synchronous motor, maximum speed variation is zero

The synchronous motors are not self-starting because the direction of instantaneous

torque on the rotor reverse after half cycle

For Question no. 74, 75, and 76 consider below diagram

CURRENT

[£]

74.
75.

76.
77.

78.

79.

80.

81.

EXCITATION
In the above figure curve for leading power factors are on the right of line XY
In the curves represent characteristics for 0, 10, 20 and 30 kW, not necessarily in that order,
then curve for 0 kW is expected to be D
The curve for 20 kW is expected to be A
In a synchronous motor hunting can be minimised by using dampers, flywheel and by
designing the motor for adequate synchronizing power
A 3 phase 400 V, 50 Hz synchronous motor is working at 50 percent load. In case an
increase in the field current of the motor causes a reduction in the armature current, it can
be concluded that the motor is absorbing reactive power to the mains
Inverted V-curves for a synchronous motor shows variation of power factor with dc field
current when load on the motor remains constant.
The armature current of the synchronous motor has large values for both low and high
excitation
In which range the cost of a synchronous motor can be comparable to the cost of a induction

motor High HP low speed
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82.

83.

Insulation resistance test on synchronous motor can be conducted to measure stator
winding to earthed frame, rotor winding to earthed shaft and phase to phase winding
resistance

Which of the following represent open circuit characteristics of a synchronous motor?

~

OPEN CIRCUIT VOLTAGE

FIELD CURRENT

Curve A

84.

85

86.

87.

88.

89.

90.

91.

During short circuit test which of the following is short circuited armature terminals
The duration of sudden short circuit test on a synchronous motor is usually about one
second

The maximum torque which a synchronous motor will develop at rest for any angular
positions of the rotor at rated stator supply voltage and frequency is known as locked rotor
torque

The maximum constant load torque under which a synchronous motor will pull into
synchronism at rated rotor supply voltage and frequency is known as pull in torque

The maximum sustained torque which a synchronous motor will develop at synchronous
speed for 1 mm with rated frequency and rated field current is known as pull out torque
The total steady state to drive synchronous motor and the load at synchronous speed is
known as synchronous torque

The space angle between the axis of the stator revolving magnetic field and the rotor pole
axis both locked and running at synchronous speed is known as power angle

In synchronous machine in case the axis of field flux is in line with the armature flux, then

the machine is said to be floating
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92. If other factors remains constant, the speed of a synchronous motor in its operating (and
load) range is correctly described by the speed depends on the frequency of the supply
voltage and the number of its poles

93. The induced emf in a synchronous motor working on leading pf will be more than the
supply voltage.

94. A synchronous machine with low value of short circuit ratio has low stability limit

95. While starting a synchronous motor by induction motor action, very high emf is induced
in the insulation of the field winding and of the slip rings. The insulation damga can be
prevented by short circuit the field winding by field discharge resistance or splitting
the field winding into several sections

96. Synchronous motors are generally of salient pole type machines

97. In which of the following motor the stator and rotor of magnetic fields rotate at the same
speed synchronous motor

98. Higher the applied voltage greater will be the stator flux and greater will be the pull in
torque

Consider the below data for Q 99 to 101
An industrial plant had a load of 1500 kVA at an average power factor of 0.6 lagging.

99. Neglecting all losses, the kVA input to a synchronous condenser for an overall power factor

of unity will be 1200kVA

100. A 750 kVA synchronous condenser is used to correct the lagging power factor of
the plant. The total KVA of the plant is 10006

101. The overall power factor is 0.895 lagging

102. As the load is applied on a synchronous motor its speed does not fall. The load is

now supplied by rotor taking new angular position slightly back of its no load position.
103. The maximum power developed in synchronous motor depends on all supply

voltage, rotor excitation and maximum value of coupling angle and does not depend

upon direction of rotation

104. In a synchronous motor on a fixed excitation when the load is doubled the torque
angle pr will be 2pr
105. In a synchronous motor the armature current has the highest value when excitation

is high and low
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106. For a synchronous motor the ratio of starting torque / running torque is 0

107. Synchronous motors for power factor correction operate at no load and greatly
over-excited fields

108. The construction of synchronous motor resembles which of the following machines
DC shunt generator

109. The construction of synchronous motor resembles which of the following
machines an alternator

110. In a synchronous motor hunting may be due to variation in load, supply voltage,

frequency but not due to winding friction

111. A synchronous motor is switched on to supply with its field winding short circuited

the motor will start as induction motor and run as synchronous motor

112. In synchronous motor at no load the armature current is leading the applied
voltage by 90°
113. In a synchronous motor during hunting when the rotor speed exceeds the

synchronous speed damper bars develop induction generator torque

114. For a synchronous motor when V is the supply voltage the breakdown torque will
be proportional to \/?

115. When the field winding of an unloaded salient pole synchronous motor is open

circuited the motor will stop

116. In case one of the 3 phase of synchronous motor is short circuited the motor wil get
overheated
117. The fact that a synchronous motor with salient pole will operate even if the field

current is reduced to zero can be explained by magnetization of rotor poles by stator
magnetic field

118. The negative phase sequence in a 3-phase synchronous motor exist when the motor
is supplied with unbalanced voltage

119. The regulation of synchronous motor is 0%

120. In a synchronous motor the angle between the rotor poles and stator poles is known
as torque angle

121. In a synchronous motor, under running conditions the angle between the induced

voltage and supply voltage will be more than 180°
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122. The rotor of a synchronous motor can only run at synchronous speed of the rotor
magnetic field due to interlocking action between stator and rotor fields

123. An inverted V curve of synchronous motor is the variation of field current and
power factor at constant load

124, Damper windings are provided on poles faces

125. Hunting of synchronous motor may be due to pulsation of power supply,
reciprocating type of load and pulsating torque of driven equipment

126. The V curves of a synchronous motor show relationship between dc field current

and ac armature current

127. In a synchronous motor with field under excited the power factor will be lagging
128. In a synchronous motor maximum value of torque angle is 90° electrical

129. In synchronous motor net armature voltage is vector difference of E, and V

130. Increasing load in a normally excited synchronous motor the power factor becomes

increasing lagging

131. Synchronous motor speed is controlled by varying supply voltage and frequency
both

132. Maximum electrical power input of synchronous motor is ViEs/ X

133. In a synchronous motor armature reaction at rated voltage and zero power factor

leading is demagnetizing

134. A synchronous motor is operating with excitation adjusted for unity power factor
current at constant load, on increasing the excitation power factor will lead

135. A synchronous motor is operated from a bus voltage of 1.0 pu at 1.0 pu pf leading
current. The synchronous reactance is 0.5 p.u. The excitation emf of the motor is 1.5

136. A 3-phase synchronous motor connected to an infinite bus is operating at half full
load with normal excitation. When the load on the synchronous motor is suddenly
increased its speed will remain unchanged

137. A synchronous motor operating at rated voltage draw 1.0 pu current at 1.0 pu power
factor. The machine parameters are: synchronous reactance 1.0 pu, armature resistance
negligible. Apart from supplying this rated power, if the motor has to supply ad additional

leading reactive power of 0.8 pu then the field current has to be increased by 46%
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1)

2)

3)

4)

5)

6)

7)

8)
9)

Chapter # 22 Induction Motors

The difference between synchronous speed and actual speed of induction motor is known as
Slip.

In an induction motor, if P is the power delivered to a rotor and s is the slip, then the power
lost in rotor as copper loss, will be sP.

Copper loss in rotor of an induction motor is appears as heat.

Slip rings for induction motors are made of Phosphor Bronze.

For an induction motor, the power factor on short circuit can be determined by Blocked Rotor
Test.

As the load on an induction motor increases, its power factor goes on increasing up to full

load then it falls again.

The phenomenon of crawling occurs in induction motors due to Harmonics developed in the

motor.
Starting torque of an induction motor is proportional to (Supply Voltage)?
The data required for drawing complete circle diagram of induction motor is No Load Test,

Blocked Rotor test and State Resistance test Data.

10) A 3-phase slip ring induction motor has wound rotor.

11) The slip in actual induction motor is generally 3% to 5%.

12) The maximum speed of an induction motor cannot be 3000rpm.

13) In a squirrel cage induction motor, the starting current is 5 to 7 times the rated current.

14) In a squirrel cage induction motor, the rotor slots are usually given a slight skew in order to

reduce the magnetic hum and locking tendency of the rotor.

15) When ‘N1’ is the synchronous speed, and ‘N2’ is the actual speed of rotor, the slip is given by

1-2)

16) When f’ is the supply frequency, and ‘s’ is the slip, the frequency of rotor current is given by

fs

17) When a motor is switched on, the rotor frequency is same as supply frequency.

18) In an induction motor the rotor reactance per phase is proportional to slip.
19) A 7.5HP, 3 Phase, 400V, induction motor will draw a full load current of 11A.

20) An induction motor is Self-starting with small torgue as compared to rated torgue.
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21) The power output of an induction motor will be minimum when the equivalent resistance is

equal to the stand leakage impedance of the motor.

22) The ‘injected e.m.f* in the rotor of induction motor must have same frequency as the slip

frequency.
23) The running speed of a three-phase induction motor is synchronous speed * (1-slip).

24) Commonly used ac motor for industrial applications is 3-phaseinduction motor.

25) Abrasive, dust and dirt is best removed from an induction motor by Vacuum suction.

26) When the rotor of an induction motor is standstill, the value of slip is 1.0

27) In a squirrel cage induction motor, rotor induced e.m.f at standstill varies as stator flux.

28) A wound rotor induction motor can be distinguished from squirrel cage induction motor by

presence of slip rings.

29) Motors for fans and pumps are selected in the rpm range 1440 to 2880.
30) The class of insulation generally not provided on electric motor is Class F.

31) An induction motor is said to be crawling when it runs at 10 to 15 percent of rated speed.

32) Direct on-line starting current as compared with star delta starting current is approximately 3
times.

33) The efficiency of induction motor is expected to be in the range 80 to 90 percent.

34) The value of flux density in the air gap is usually in the range of 0.35 to 0.6 Wb/m2

35) The speed load characteristics of an induction motor resembles which of the following motor
DC Shunt Motor.

36) In an induction motor, if the flux density of rotor is reduced to half of its normal value, the

torque will be reduced to half.

37) Negative sequence currents are set up in an induction motor when unbalanced 3-phase supply

IS given.
38) Unbalanced 3-phasevoltage supply to an induction motor results in excessive heating of rotor.

39) The torque of a three-phase induction motor is proportional to square of applied voltage.

40) Which of the following will improve in case air gap length of a three-phase induction motor is

reduced power factor.
41) Which of the following is likely to be the full load power factor of a three-phase induction

motor? 0.8 lagging.
42) No load power factor of a three-phase induction motor is expected to be closer to 0.2 Lagging.
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43) Full load current of an induction motor is 20A. The no load current is expected to be 6A to
10A.

44) In terms of slip S, the ratio (Rotor Copper Loss / Rotor Output) = (S / (1-S))

45) Which of the following methods can be used for the speed control of an induction motor? Pole

Changing, Change of frequency and Cascade control.

46) In case the supply voltage and frequency of a 3-phase induction motor are reduced to half, the

maximum torque will remain unchanged.

47) In order to run an induction motor on synchronous speed, e.m.f must be injected in the rotor

in phase with rotor e.m.f.

48) The stator of 5 H.P induction motor is provided with semi-closed slots with parallel teeth.

49) For a 60HP motor, which type of rotor will be preferred? Wound rotor

50) Two slip ring induction motors having number of poles as P1 and P2 respectively are connected

120f

in cascade. If the supply frequency is f, the speed of the main motor will be S1rP2

51) A 3-phase induction motor is running on balanced supply. Suddenly one phase fuse blows off

and the motor continues to operate. Such an operation of motor is known as single phasing.

52) If a squirrel cage induction motors runs too hot, the probable reason could be Uneven Air gap,

low voltage, clogged ventilating ducts.

53) If a squirrel cage motor fails to start which of the following could not be the reason for the

same? Uneven air gap.

54) If a 3-phasesquirrel cage motor runs slow, which could not be the reason for the same? High

frequency.
55) Jogging of an induction motor is energizing a motor once or_repeatedly to obtain small

movements for mechanism.

56) Under which method of starting an induction motor is expected to take largest starting current

direct On-Line starting.

57) An induction motor will develop maximum torque when the phase difference between stator

and rotor current is 60 Deqree Electrical.

58) The condition for maximum torque of the rotor of an induction motor is slip should be such

that rotor reactance per phase is equal to resistance per phase.

59) As the load on induction motor goes on increasing power factor goes on increasing up to

rated load and then it starts falling.
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60) Which motor has the highest power to weight ratio? Universal motor

61) In terms of slip S, the ratio (Rotor Copper Loss / Rotor Input) =S
62) If the air gap of an induction motor is increased, more ampere turns will be needed to

produce same flux density in the air gap.

63) In the rheostatic speed control method for induction motors, as the speed increases, torque
decreases.

64) As the load on a squirrel cage induction motor is increased, slip increases.

65) Which of the following could not be the value of power factor of an induction motor under no
load conditions 0.2 lagging.

66) A 3-phaseinduction motor while running on 25% of rated load, has one of its fuses removed.

The line current in two phases will increase to compensate for the dead phase.

67) In a 3-phaseinduction motor, iron loss in rotor is negligible as compared to that in stator.

68) When a 3-phaseinduction motor is subjected to blocked rotor test, the power factor of the full
load short circuit current as compared to that at no load is high.

69) For identical ratings, which of the following machines takes more lagging current? Single
phase Induction motor.

70) An induction motor operates at maximum power factor when operating on Full load.

71) A three-phase induction motor takes A amperes on full load at a power factor cosO the
component responsible for producing magnetism is Asin6.

72) The direction of rotation of a 3-phaseinduction motor can be reversed by interchanging any

two phases.
73) Two induction motors A and B have efficiencies of 80% and 90% respectively. It can be

concluded that Motor A will be smaller in size as compared to motor B.

74) If a 3-phaseinduction motor needs frequent starting and operation in forward and reverse

directions, which type of starter will be preferred? Direct Online.

75) A wound rotor induction motor is usually not selected when cost is the main consideration.

76) A squirrel cage induction motor is not selected when higher starting torque is the main

consideration.

77) The starting torque of a three-phase induction motor can be increased by increasing the rotor

resistance.
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78) The essential condition for the injected e.m.f in the rotor of induction motor is, it should have

the same frequency as the main supply voltage frequency.

79) If two machines are running in synchronism and the voltage of one machine is suddenly

increased, synchronizing torqgue will be produced to restore further synchronism.

80) An induction motor when started on load, does not accelerate up to full speed but runs at 1/7\"
normal full speed, the motor is said to be crawling.

81) Which of the following features of induction motor helps in preventing cogging of motor
skewed slots.

82) If the slip of the rotor of an induction motor is halved, the value of rotor reactance doubled.

83) In terms of slip S, the ratio (Rotor Output / Rotor Input) = (1 - S)

84) In a slip ring induction motor, resistance is connected in rotor phases to limit starting current

and increase starting torque.

85) In case of slip ring induction motors, the starting torque can be increased by adding external

resistance to rotor.

86) In an induction motor, if the relative speed between the rotating flux of the stator and the rotor
is zero, the motor will not run.

87) In cogging, the motor refuses to start at No load.

88) In a double cage induction motor the under cage has_ Low R and high X.

89) If a squirrel cage induction motor runs hot the possible cause could be overload, low supply

frequency and uneven air gap.

90) If a squirrel cage induction motor runs slow, the probable cause could be open stator coils,

Low voltage, one phase Open.

91) If there is an open circuit in the rotor of a squirrel cage induction motor, motor will not start.

92) Which one of the following tests can be used to determine the transformation ratio of an

induction motor Short Circuit Test.

93) An induction motor will run at synchronous speed if it is run with injected e.m.f.

94) In case the air gap in an induction motor is increased, the_magnetizing current of the rotor

will decrease.
95) The number of slip rings on a squirrel cage induction motor is none.

96) In case of a three-phase induction motor, the resultant flux remains constant.
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97) When the supply to an induction motor is switched on, in the beginning the induced e.m.f in
the rotor will be maximum.
98) A slip ring induction motor is preferred to a squirrel cage induction motor when high starting

current is desired.

99) In induction motor, the rotor slots are skewed to reduce magnetizing current.

100) Ina 3-phaseinduction motor which of the following are the symptoms of rotor open circuit,

reduced starting torque and slowing down of rotor under load.

101) For an induction motor the ratio of direct on line starting current to full load current is in
the range 4 to 9.
102) A three-phase delta connected induction motor is continued to run under single phasing. It

is likely to result in burning of one phase winding.

103) Two of the power supply terminals to a 3-phaseinduction motor are inter-changed during

the maintenance. The motor will continue to work normally but in the reverse direction.

104) Among Various method for starting a 3-phaseinduction motor, which method will require
six stator terminals? Star-Delta

105) Synchronous wattage of induction motor means Rotor input in watts.

106) Induction motors provided with open slots have more breakdown torgue.

107) If an induction motor hums during starting up, the probable cause could be unequal phase

resistance, open circuit and inter-turn short circuit on rotor.

108) The slip of a slip ring induction motor can be changed by inserting resistance in rotor

circuit, cascade connection and injecting e.m.f in the rotor circuit.

109) A charge motor has three windings two windings in rotor and one winding in stator.

110)  Which motor will not be suitable for constant speed variable load operation? Repulsion

Type
111) Cogging in induction motor occurs when No. of stator teeth — No. of rotor teeth = 0

112) Which of the following methods of speed control is not affected through stator side?

Change of rotor resistance.

113) The possible number of different speeds that can be obtained by connecting two motors in
cascade is 4.

114) The usual slip of a three-phase induction motor is about 4 percent.
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115) The starting torque of a 3-phasesquirrel cage induction motor is 1.5 times the full load

torque.
116) For asquirrel cage induction motor running on no load Rotor induced e.m.f is very small.

117) The full load power factor of a 3-phasesquirrel cage induction motor is 0.8 lagging. The

motor can run on power factor between unity and 0.8 when motor is loaded beyond full load.

118) The incorrect statement about squirrel cage induction motor is, it can operate on lagging

as well as leading power factors.

119) If single phasing occurs in delta connected motor, one phase will be seriously overloaded

and two others will be slightly overloaded.

120) The number of slip rings for delta connected rotor of a 3-phaseinduction motor is 3.

121)  Which of the following is not the usual rated voltage for 3-phaseinduction motor 13.2 kV.

122) Induction motors of 500KW are usually run on 6.6 KV.

123) The maximum KW rating of induction motors that can be run on 440V usually restricted
to_ 250 KW.

124)  The range of slip of induction motors is normally 0% to 5%.

125) For a three-phase induction motor, if the supply frequency is increased, which of the

following will also increase? Synchronous Speed.

126) If the supply frequency for an induction motor is increased by 5%, the synchronous speed

will increase by 5%.

127) If the supply frequency for an induction motor is reduced by 5%, which of the following

will also decrease? Full load Speed.

128) If f is the frequency of supply voltage, then starting torque for induction motor varies as
(1/12).
129) When supply frequency of an induction motor is increased which of the following will

decrease? Starting current, Full Load current and maximum running torque.

130) When supply frequency of an induction motor is reduced, which of the following will also

increase? Starting Torgue, Maximum running Torgue and Starting current.

131) Which of the following parameters of an induction motor varies inversely as the supply

frequency? Starting current.

132) Which of the following parameters for an induction motor varies as square of the supply

voltage? Maximum running Torgue
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133) If the supply voltage for an induction motor is increased by 10%, which of the following

will also increase? Starting current

134) If the supply voltage for an induction motor is increased by 10%, the maximum running
torque will increase by about 20%.
135) If the supply voltage for an induction motor is increased by 10%, which of the following

will also decrease? Temperature rise on full load.

136) If the supply voltage for an induction motor is reduced, which of the following will increase
% Slip, Full Load current and max. Temperature rise on full load.

137) If the supply voltage for an induction motor is reduced by 10%, the maximum running

torque will nearly decrease by 20%.

138) When the supply voltage for an induction motor is reduced by 10%, which of the following
will not decrease Percentage slip.

139) Unbalanced supply voltage for an induction motor will cause negative sequence

component in the rotating magnetic field.

140) If an induction motor is to be run on unbalanced supply, then it should be run at lower
loads.

141) During running, if single phasing occurs, the motor should not be loaded beyond 50% of
rated load.

142)  If a motor shows symptom of loss of torque with excessive vibrations, it can be concluded
that there is short circuit in the rotor winding.

143) The rotor of an induction motor runs in the same direction as the rotating stator magnetic
flux. This is in accordance with Lenz’s Law.

144)  The shaft of an induction motor may be unbalanced due to uneven air gap.

145) In case of induction motors the leakage flux is more as compared to a transformer because

motor has air gap.

146) The number of stator slots in an induction motor is not an exact multiple of the number of

rotor slots to avoid magnetic locking up of the two.

147) Any decrease in air gap length of an induction motor is likely to result in improvement in

power factor.
148) In an induction motor, if air gap is more, power factor will be low.
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149) When a three-phase induction motor is loaded, induced e.m.f in the rotor increases and

its frequency falls.

150) In case the rotor terminals of 3-phaseslip ring induction motor are not short-circuited and
the supply voltage is given to stator, the motor will not start.

151) The single phasing of delta connected induction motor is likely to result in burning of one

phase winding.

152) The frequency of the induced e.m.f in the rotor circuit is maximum at stand still.
153) A 3-phasesquirrel cage induction motor cannot be started with stator-rotor starter.

154) The speed variation of a squirrel cage induction motor is closely resembles that of a dc
shunt motor.

155) A 3-phaseslip ring induction motor can be started with which of the following starter
stator-rotor starter.

156) A three-phase induction motor connected to 2 phase supply may burn.

157) Most induction motor windings are fractional pitch type because leakage reactance is

reduced, windings is stiffer and axial length of the machine is reduced.

158) Out of the following motors, the most complicated speed control arrangement is of 3-

phasesquirrel cage induction motor.

159) Aninduction motor may get overheated due to low supply voltage, over loading and loss

of ventilation.

3I3R,
ws

160) In an induction motor, the torque in Nm is given as , Where wS is the synchronous
speed in mechanical radians.

161) The maximum torque in an induction motor neglecting stator impedance occurs at RZ/X2

)

163) During short circuit test on a slip ring induction motor, Rotor is short circuited but is

162) In acircle diagram of an induction motor, the diameter is V/(X1 4 x1
2

blocked from rotation.

164) Where the resistance is added in the rotor circuit of a slip ring induction motor, the starting

current is reduced but starting torgue increases.

165) On decreasing the applied rated voltage/phase by one half, the starting torque of an
induction motor becomes time of starting torque with full voltage Ya.

166) Pull out torque in an induction motor occurs when power factor becomes 0.707.
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167) Inacircle diagram for a 3-phaseinduction motor, the diameter of circle is determined by

Stator current.

168) Fractional slip of an induction motor is equal to (rotor copper loss / rotor input).

169) Percentage slip S of an induction motor is defined as § = ((Ns B N)/NS)*loo
170) For rotor stand still resistance R2 of an induction motor, the equivalent load resistance of

slip is (R2(1 - S))/S

171) Inan induction motor, the torque T is related to supply voltage V as below T o V2

172) Maximum power factor in an induction motor is given by E

173) The starting torque of an induction motor is maximum when rotor resistance equals rotor
reactance.

174) Crawling of a motor results from Harmonics developed in the motor currents.
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10.

11.

12.

13.
14.

15.
16.

Chapter # 23 Single Phase Motors

A capacitor start single-phase induction motor will usually have a power factor of
0.6 lagging

A capacitor start, capacitor run single-phase induction motor is basically a two-
phase induction motor

The starting torque of a capacitor start motor is low

The torque developed by a split phase motor is proportional to Sine of angle
between In and Is

A capacitor start single-phase induction motor is switched on the supply with its

capacitor replaced by an inductor of equivalent reactance value. It will not start
The starting capacitor of a single-phase motor is
Electrolytic capacitor

Which of the following is the most economical method of starting a single-phase
motor? Capacitance start method

The number of turns in the starting winding of a capacitor start motor as compared
to that for split phase motor is more

In a split phase motor, the ratio of number of turns for starting winding to that for
running winding is less than one

A single-phase motor generally used for small air compressor is capacitor start
capacitor run motor

Out of the following motors, which will give the highest starting torque? capacitor
start motor

Which single-phase ac motor will you select for record players and tape recorders?
Hysteresis motor

A universal motor is one which can operate on ac as well as dc voltage

Under normal operating conditions which motor can run at 5000 rpm? universal
motor

The motor used in household refrigerators is single-phase induction motor

Single-phase motors are commercially manufactured up to 2 H.P.
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17.

18.
19.

20.
21.
22.
23.

24,

25.

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.

_The direction of rotation of universal motor can be reversed by interchanging the
brush leads.
A universal motor operates on approximately constant speed and load.
Which of the following single-phase motors will operate at high power factor?
capacitor run motor.
A motor suitable for signaling device is reluctance motor
Which capacitor is preferred in case of single-phase motor electrolytic capacitor
The motor used for driving the record player deck is hysteresis motor.

When a motor speed of 5000 rpm is required, which motor will you select?
Universal motor.
As compared to other single-phase ac motors a universal motor has high horse
power/kg ratio

When a universal motor is operated on no load, its speed is limited by windage and
friction

Which of the following applications make use of a universal motor? Portable tools
In portable tools the speed of the driven shaft is reduced by gearing

For ceiling fans generally, the single-phase motor used is permanent capacitor type.
In case of split phase motors, the phase shift is usually limited to 3 degrees

The capacitance of a small single-phase motor will be of the order of micro or pico
farads

The type of starting relay used on single-phase hermetic motor is current coil relay
Reluctance motors are singly excited

Electric motors are generally designed to have maximum efficiency at near full load
Which of the following is non-reversible motor? Resistance start split phase motor
Which motor is generally used for electric shavers? Universal motor.

The motor useful for signaling and timing device is reluctance motor

A motor generally used in toys is shaded pole motor

Single-phase motors generally get over heated due to short windings, overloading

and bearing problems.
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

Which of the following is a reversible motor? universal motor and capacitor start

split phase motor.

The starting torque of a single-phase induction motor is zero

Which of the following motors will operate at high power factor? capacitor run
motor

Which of the following statements about reluctance motor is not true? it can operate
on AC as well as DC

The rotor for a hysteresis motor is made up of chrome steel, has high retentivity
and has high hysteresis loss

The speed of a universal motor can be controlled by introducing a variable
resistance in series with the motor, tapping the field at various points and
centrifugal mechanisms.

What could be the smallest size of a universal motor? 1/200 HP.

The short coming of repulsion motor are variation of speed with load, low power
factor and tendency to spark at brushes.

The disadvantage of shaded pole motor are low starting torque, low efficiency and
very little overload capacity.

The efficiency of shaded pole motor is in the range 5 to 35 percentage.

For domestic sewing machine the size of the motor required will be 100-150 watts
A ceiling fan of 1400 mm sweep will have motor rating of 120-180 watts

Which of the following applications would need the smallest size of motor? electric
clock

All single-phase ac motors are designed to operate usually on 220 + 10% volts.
All single-phase ac motors are designed usually to operate on the frequency 50. =
5 Hz.

When a dc series motor is connected to ac supply, it will spark excessively, give

poor efficiency and run on poor power factor
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55. The torque-speed characteristic of a repulsion motor resembles that of which of the
following dc motor? compound motor.

56. In a single-phase capacitor motor the direction of rotation will be in the opposite
direction to the original when capacitor is replaced by an inductor.

57. In a hysteresis motor, the position of shaded pole with respect to main pole
determines direction of rotation

58. In a shaded pole motor, the direction of rotation is from main pole to shaded pole

59. Which motor is generally used in tape recorders? Hysteresis motor.

60. In a shaded pole motor, shading coils are used to produce rotating magnetic field

61. In a shaded pole motor, the locked rotor current is slightly more than the full load
current

62. Shaded pole motors are not provided with capacitor, commutator and centrifugal
switch

63. In a universal motor, normally the ratio of width of brush to the width of
commutator segments is 2: 1

64. For a given output and speed, a universal motor as compared to 220 V, 50 Hz supply

will require less voltage at low frequency

Questions 65 to 69 refer to the Figure given below. Single-phase configurations are shown in

e

COMRP.
WINCING

the Figure.

S

als

(A} B)
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

i< (31

Which figure represents a shaded pole motor? figure D.

Which figure represents a capacitor start motor? none of the figures.
Which figure represents a universal motor? figure B

Figure A represents AC series motor

A hysteresis motor is represented by figure C

A capacitor motor of 1/4 HP needs a condenser of 8 p F. A similar motor of 3/4

HP will need a condenser of 20 uF
The rotor of which motor does not have winding on it? Hysteresis motor
Which motor has unsymmetrical rotor? Reluctance motor.

If a single-phase motor runs slow, the probable case may be overload, low

frequency and low voltage.

A single-phase capacitor start motor will take starting current nearly twice the full

load current
Which motor will make least noise? Hysteresis motor.
If a single-phase motor runs hot the probable cause cannot be blown fuses.

A single-phase capacitor run motor will have starting torque as 1 1/2 times full

load torque

Which of the following single-phase motors will be cheapest? Capacitor start

motor

Noise in an electric motor may be due to colling air, bearings and magnetic effects.
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

For a system involving sound recording and reproduction which motor would you

select? Hysteresis motor
Cranes and hoists offer which type of load? reversing, heavy start.

If a single-phase motor runs hot, the probable cause may be overload, low voltage

and high voltage.

Which motor is relatively free from mechanical and magnetic vibrations?

Hysteresis motor
Reluctance motors are single excited

Which of the following motors does not have constant speed characteristics?

Universal motor
For the same rating whi