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Question Bank for Multiple Choice Questions 

 

01 – Illumination Marks:-08 

Content of Chapter:- 
1.1 Definitions of various illumination terminology, Luminous Flux, solid angle, luminous intensity, lux, 

candlepower, MHCP, MSCP, MHSCP, illumination, lamp efficiency, depreciation factor, maintenance, 
factor, coefficient of utilization, space to height ratio, reflection factor, waste light factor, glare, shadow. 

1.2 Laws of illumination Inverse square and Lambert‟s, Cosine Law. 
1.3 Various types of lamps: Low pressure mercury vapour, lamps (Fluorescent tube), Compact Fluorescent 

Lamps (C.F.L), High pressure mercury vapour lamps, Sodium, vapour lamps, Metal halide lamps. LED 
lamps. 

1.4 Various lighting schemes: features and application. 
1.5 Domestic and industrial lamp fittings. 
1.6 Electronics ballast. 

 
Ques.1. The radiant efficiency of the luminous source depends on 

1. The shape of the source 
2. The temperature of the source 
3. The wavelength of the light rays 
4. All of the above 

Answer. 4 

 Ques.2. Lightwave travel with a velocity of 
1. 3 × 1010 cm/s 
2. 3 × 1012 cm/s 
3. 3 × 1015 cm/s 
4. 3 × 1018 cm/s 

Answer.1. 3 × 1010 cm/s 

Explanation:- 
The velocity of the light wave is 3 × 108 m/sec or 3 × 1010 cm/sec. 

 Ques.3. Carbon arc lamps are commonly used in 
1. Domestic lighting 
2. Street lighting 
3. Cinema Projector 
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4. Photography 
Answer.3. Cinema Projector 

Ques.4. The unit of solid angle is 

1. Solid Angle 
2. Radian 
3. Steradian 
4. Candela 

Answer.1. Solid Angle 

 Ques.5. Candela is the unit of 
1. Luminous flux 
2. Luminous intensity 
3. Wavelength 
4. None of the above 

Answer.2. Luminous intensity 

Ques.6. The unit of luminous flux is 
1. Steradian 
2. Candela 
3. Lumen 
4. Lux 

Answer.3. Lumen 

Explanation:- 

The SI unit of luminous flux is the lumen (lm). One lumen is defined as the luminous flux of light produced 
by a light source that emits one candela of luminous intensity over a solid angle of one steradian. 

  

Ques.7. The illumination is directly proportional to the cosine of the angle made by the normal to the 
illuminated surface with the direction of the incident flux. Above statement is associated with 

1. Planck‟s law 
2. Macbeth‟s law of illumination 
3. Bunsen‟s law of illumination 
4. Lambert‟s cosine law 

Answer.4. Lambert‟s cosine law 

Explanation:- 

Lambert‟s Cosine Law 
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Lambert‟s Cosine Law states that when light falls obliquely on a surface, the illumination of the surface is 
directly proportional to the cosine of the angle θ between the direction of the incident light and the surface 
normal. The law is also known as the cosine emission law or Lambert‟s emission law. 

If Iv is the intensity at an angle θ from the normal to the surface and Inv is the intensity along the normal, 
then Lambert‟s cosine law states that Iv = Invcosθ. 

 Ques.8. Which curve represents the life of the lamp? 

1. Curve A 
2. Curve B 
3. Curve C 
4. Curve D 

Ques.9. Illumination level required for precision work is around 

1. 50 lm/m2 
2. 100 lm/m2 
3. 200 lm/m2 
4. 500 lm/m2 

Answer.4. 500 lm/m2 

Explanation:- 

Illumination Level 

The intensity of illumination required on the surface is depending on the type of work being done. For each 
type of work, there is a range of brightness that causes minimum fatigue and gives maximum output 
intends of quality and quantity. Moving objects and the objects that are seen for longer duration require 
more illumination than those for the stationary object and casual work. 

For the normal activity the light levels in the range of 100 – 300 lux.  For precision and detailed works, the 
light level may even approach 1500 – 2000 lux. 

 Ques.10. Which of the following will needs the highest level of illumination? 

1. Proofreading 
2. Bed Room 
3. Hospital wards 
4. Railway platforms 

Answer.1. Proofreading 

Explanation:- 

Proofreading is the process of reviewing the final draft of a piece of writing to ensure consistency and 
accuracy in grammar, spelling, punctuation, and formatting. 
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Ques.11. Which of the following will need the lowest level of illumination? 

1. Displays 
2. Fine engraving 
3. Railway platform 
4. Auditorium 

 Ques.12. Which of the following lamps gives nearly monochromatic light? 

1. Sodium vapor lamp 
2. GLS Lamp 
3. Tube light 
4. Mercury vapor lamp 

Answer.1. Sodium vapor lamp 

Explanation:- 

Monochrome color schemes have only one color, while adjacent color runs have at least three colors. 
“Monochrome” is from two Greek words, mono meaning “one” and chrome meaning “color.” A monochrome 
scheme includes the hue and all of its shades and tints.  

A sodium-vapor lamp is a gas-discharge lamp that uses sodium in an excited state to produce light at a 
characteristic wavelength near 589 nm. 

There are two varieties of such lamps: 

1. Low-pressure sodium lamp 
2. High-pressure sodium lamp 

Both the low pressure and high pressure are filled with both sodium and Neon gas. 

Low-pressure sodium lamps are highly efficient electrical light sources, but their yellow light restricts 
applications to outdoor lighting such as street lamps. 

High-pressure sodium lamps produce a broader spectrum of light than the low-pressure lamps, but they still 
have poorer color rendering producing the monochromatic yellow light  

On turning on a sodium vapor lamp, initially, it emits a dim red/ pink light, which warms up sodium metal. 
After a few minutes, the light turns into bright yellow, due to vaporization of sodium, which is a 
nearly monochromatic light. Objects, lighted by sodium vapor lamp are not easily distinguished in color, 
because they appear almost entirely yellow due to the reflection of this narrow bandwidth of yellow light. 

 Ques.13. The illumination level in houses is in the range 

1. 10-20 lumens/m2 
2. 30-40 lumens/m2 
3. 40-75 lumens/m2 
4. 100-140 lumens/m2 
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Answer.4. 100-140 lumens/m2 

Explanation:- 

The average illumination of the house is 100-150 lumens/m2 

  

Ques.14. The luminous efficiency of a fluorescent tube is 

1. 5-10 lumens/watt 
2. 15-20 lumens/watt 
3. 30-40 lumens/watt 
4. 60-65 lumens/watt 

Answer.4. 60-65 lumens/watt 

Explanation:- 

Compact fluorescent (CFL)  

Compact fluorescent (CFL) lamps are becoming more popular. 

1. CFLs are available in a wide spectrum of colors (2700 K is the closest to incandescent 
2. CFLs take a few minutes to warm up and produce full intensity. 
3. CFLs are cool to the touch. 
4. CFL‟s can emit 70 – 90 lumens watts. 
5. CFLs are high efficiency. 
6. CFLs have a long life expectancy (8000 hours). 
7. CFLs have a moderate cost. 

 Ques.15. One lumen per square meter is the same as 

1. One lux 
2. One Candela 
3. One foot candle 
4. One lumen meter 

Answer.1. One lux 

Explanation:- 

The FOOTCANDLE is the unit of measure of the density of light striking a surface and is measured in 
lumens of light per square foot of area. One footcandle is, by definition, equal to 1 lumen striking square 
foot. The foot-candle is the commonly used unit of luminance. 

The Sl unit of luminance is the LUX, which is defined as lumens per square meter. One footcandle is 
approximately 10.76 lux. 
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Ques.16.The standard wattage of 3ft. fluorescent tube is 

1. 10 W 
2. 40 W 
3. 65 W 
4. 100 W 

Answer.2. 40 Watt 

Explanation:- 

Fluorescent lamps are much more efficient than incandescent lamps and have up to 20 times longer life 
than some incandescents. For these reasons, they are widely used instead of incandescent lamps, except 
for specialty lighting and residential use. For example, more light is emitted by a 40-W fluorescent tube than 
by a 100-W incandescent bulb. The fluorescent luminaire is more than twice as efficient as the 
incandescent bulb, even including the electrical losses from the ballast needed to operate fluorescent 
lamps. The ballast typically consumes an added 15 to 20 percent of the rated wattage of the fluorescent 
lamp. 

The shape of fluorescent lamps is tubular, and most are straight tubes. The standard 4-foot ( 1 .2-m) tube is 
rated at 40 watts. As an option, energy-conserving reduced-wattage lamps are available to decrease power 
consumption.  

Wattage comparison between standard and energy conserving fluorescent tube 

Length Watts 
4-foot 40 
8-foot 75 
8-foot high output 112 
8-foot Very High Output 215 

 Ques.17. For the same wattage which lamp is cheapest? 

1. Sodium Vapor Lamp 
2. Mercury Vapor Lamp 
3. Fluorescent tube 
4. GLS Lamp 

Answer.4. GSL Lamp 

Explanation:- 

GSL Lamp 

GLS lamps produce light as a result of the heating effect of an electrical current. Most of the electricity goes 
to producing heat and a little to producing light. A fine tungsten wire is first coiled and coiled again to form 
the incandescent filament of the GLS lamp. The coiled-coil arrangement reduces filament cooling and 
increases the light output by allowing the filament to operate at a higher temperature. The light output 
covers the visible spectrum, giving a warm white to yellow light with a color rendering quality classified as 
fairly good. The efficacy of the GLS lamp is 14 lumens per watt over its intended lifespan of 1000 h. 
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The filament lamp in its simplest form is a purely functional light source which is unchallenged on the 
domestic market despite the manufacture of more efficient lamps. The GLS lamp is cheap, easy to 
replace, and does not require any special device such as a ballast, which is required in fluorescent 
lamps. But it is the least efficient, as only about 5% of the electrical energy is converted to visible light.   

For example, a 20-watt energy efficient lamp will give to same light output as a 100-watt GLS lamp. An 11-
watt energy efficient lamp is equivalent to a 60-watt GLS lamp. Energy-efficient lamps also have the 
lifespan of about eight times longer than a GLS lamp and so, they do us energy very efficiently. 

 Ques.18. The optical instrument used for the comparison of candle power of different sources are known 
as 

1. Candle meters 
2. Radiometers 
3. Bunsen meter 
4. Photometer 

Answer.4. Photometer 

Explanation:- 

The instrument used to compare the illuminating powers of two sources of light is called the photometer. 
The following two types of photometers are in common use 

1. Bunsen Grease spot Photometer 
2. Lummer Brodhum photometer 
3. Flicker photometer 

The first two are best suited for use if the two sources to be compared give the light of same or 
approximately similar colors. Increase the light from the two sources to be compared differ in color, a flicker 
photometer is best suited. 

  

Ques.19. Which photometer is used for comparing the light of different colors? 

1. Bunsen photometer 
2. Grease spot Photometer 
3. Lummer Brodhum Photometer 
4. Guilds Flicker Photometer 

Answer.4. Guilds Flicker Photometer 

Explanation:- 

Flicker photometer 

The flicker photometers are employed when two sources giving the light of different colors to be 
compared. The color contrast between two lights do not affect their working is the unit feature of the nicker 
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photometer. l his is because the color contrast between the two alternating fields of the light disappears at a 
lower speed of alternation than does a contrast of brightness. 

A typically used flicker photometer is a Simmance-Abady flicker photometer, where used rotating disc 
made up of plaster of Paris. The dick is in the form of a double-truncated cone as shown in Fig. The 
truncated portions of the cone are fitted together to form the disc. The disc is continuously rotated at the 
required minimum speed by the small motor in between the two sources to be compared. Each half of the 
disc is illuminated from one source and the eye is presented with the two fields of the light to be compared 
alternately. When the two halves are having unequal illuminations a flicker appears. Now, the disc is 
rotated to that position where the flicker disappears. When the two halves of the disc are illuminated equally 
and then the candlepower of the test source can be calculated by measuring the distances of the disc from 
the two sources in the usual manner 

Ques.20. Which photometer is used for comparing the light of the same colors? 

1. Bunsen photometer 
2. Guilds Flicker Photometer 
3. Both 1 & 2 
4. None of the above 

Answer.1. Bunsen photometer 

Explanation:- 

Bunsen grease spot photometer 

Bunsen photometer consists of a tissue paper, with a spot of grease or wax at its center. It held vertically in 
a carrier between the two light sources to be compared. The central spot will appear dark on the side, 
having illumination in excess when seen from the other side. Then, the observer will adjust the position of 
photometer head in such a way that until the semitransparent spot and the opaque parts of the paper are 
equally bright then the grease spot is invisible, i.e., same contrast in brightness is got between the spot and 
the disc when seen from each side as shown in Fig. The distance of the photometer from the two sources 
is measured. Hence candlepower of test source is then determined by using relation: 

The CP of the test lamp = the CP of the standard lamp × (L2/L1)2 

The use of two reflecting mirrors above the photometer head makes it perhaps the accurate method since 
the two sides of spot and position of the head can be viewed simultaneously. 

Ques.21. The Principle of the Simple photometer is based upon 

1. Inverse Square Law 
2. Square Law 
3. Inverse Law 
4. Lambert cosine Law 

Answer.1. Inverse Square Law 

Explanation:- 
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Photometry involves the measurement of candlepower or luminous intensity of a given source.  

The principle of simple photometer 

The photometer bench essentially consists of two steel rods Invite 2- to 3-m long. This bench carries stands 
or saddles for holding two sources (test and standard lamps), the carriage for the photometer head and any 
other apparatus employed in making measurements.  

The photometer bench should be rigid so that the source being compared may be free from vibration. The 
photometer head should be capable of moving smoothly and the photometer head acts as the screen for 
the comparison of the illumination of the standard lamp and the test lamp. 

The principal methods of measurement arc based upon the inverse square law.The photometer 
bench consists of two sources, the standard source “S” whose candlepower is known and the other source 
„T‟ whose candlepower is to be determined. The photometer head acts as the screen is moved in between 
the two fixed sources until the illumination on both the sides of the screen is same. A simple arrangement 
for the measurement of the candlepower of the test source is shown in Fig. 

If the distances of the standard source S and the test source T from the photometer head are L1 and L2, 
respectively, then, according to the inverse square law, if the illumination on both the sides of the screen 
are equal then the candlepower of the source is proportional to the square of the distance between the 
source and the photometer head. 

The CP of standard source ∝ L1
2 

The CP of test source ∝ L2
2 

∴  CP of test source ⁄ CP of standard source = L2
2⁄ L1

2 

CP of test source = S × L2
2⁄ L1

2 

In order to obtain the accurate candlepower of the test source, the distance of the sources from the 
photometer head should be measured accurately. 

 Ques.22. Two electric bulbs have tungsten filament of the same thickness. If one of them gives 60 W and 
the other gives 100 W, then 

1. 60W and 100 W lamp filaments have equal length 
2. 60 W lamp filament has shorter length 
3. 100 W lamp filament has the longer length 
4. 60 W lamp filament has the longer length 

Answer.4. 60 W lamp filament has the longer length 

Explanation:- 

Let‟s suppose the voltage is the same for both the bulb 

Power P = V2/R 
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P = V2A/ρl………………. (since specific resistance  R= ρ (L/A). 

L =V2A/ρP 

Since both, the filament has the same thickness. So „A‟ voltage will be same 

l ∝ 1/P 

Hence Filament of low power will have the longer length. 

Note:- If P ↑ R↓ L ↓ 

For more watt bulb, less resistance will be there so, length of that bulb will be lower. 

  

Ques.22. Light is produced in electric discharge lamps by 

1. Heating effect of current 
2. Magnetic effect of current 
3. Ionization in a gas or vapor 
4. Carbon electrodes 

Answer.3. Ionization in a gas or vapor 

Explanation:- 

In all discharge lamps, an electric current is made to pass through a gas or vapor, which produces its 
illuminance. Normally, at high pressures and atmospheric conditions, all the gases are poor conductors of 
electricity. But on the application of sufficient voltage across the two electrodes, these ionized gases 
produce electromagnetic radiation. In the process of producing light by gaseous conduction, the most 
commonly used elements are neon, sodium, and mercury. The wavelength of the electromagnetic radiation 
depends upon the nature of gas and the gaseous pressure used inside the lamp. A simple discharge lamp 
is shown in Fig.  

The production of light in the gaseous discharge lamps is based on the phenomenon of excitation 
and ionization of gas or metal vapor present between the two electrodes of a discharge tube. 

When the potential between the two electrodes is equaled to ionizing potential, gas or metal vapor starts 
ionizing and an arc is established between the two electrodes. Volt-ampere characteristics of the arc are 
negative, i.e., gaseous discharge lamp possesses negative resistance characteristics. A choke or ballast is 
provided to limit high currents to a safe value. Here, the choke serves two functions. 

 It provides ignition voltage initially. 
 Limits high currents. 

The use of choke will reduce the power factor (0.3-0.4) of all the gaseous lamps so that all the discharge 
lamps should be provided with a condenser to improve the power factor. The nature of the gas and vapor 
used in the lamp will affect the color affected by light. 



 

Page 11 of 61 
 

 Ques 23. The color of the light given out by a sodium vapor discharge lamp is 

1. Pink 
2. Bluish Green 
3. Yellow 
4. Blue 

Answer.3. Yellow 

Explanation:- 

A sodium-vapor lamp is a gas-discharge lamp that uses sodium in an excited state to produce light at a 
characteristic wavelength near 589 nm. 

There are two varieties of such lamps: low pressure and high pressure. Low-pressure sodium lamps are 
highly efficient electrical light sources, but their yellow light restricts applications to outdoor lighting such as 
street lamps. High-pressure sodium lamps produce a broader spectrum of light than the low-pressure 
lamps, but they still have poorer color rendering than other types of lamps. Low-pressure sodium lamps 
only give monochromatic yellow light and so inhibit color vision at night. 

 Ques.24. Lumen/watt is the unit of 

1. Light Flux 
2. Luminous Intensity 
3. Brightness 
4. Luminous Efficiency 

Answer.4. Luminous Efficiency 

Explanation:- 

The luminous efficiency of an electric lamp is the ratio of the luminous flux (in Lumen) emitted by the lamp 
to the electric power (in watt) given to it i.e 

η = Luminous flux (in Lumen) emitted by the lamp ⁄ Electric power (in watt) 

It is clear that the luminous efficiency of the electric lamp is measured in Lumen/Watt 

 Ques.25. The S.I unit of Luminance is 

1. Candela 
2. Lux 
3. Candela/m2 
4. m2/candela 

Answer.3. Candela/m2 

Explanation:- 
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Luminance describes the rate at which visible light is emitted from a surface (lightbox) or display device 
(CRT or flat panel display). 

or 

The intensity of the light emitted in a given direction by the unit area of a luminous or reflecting surface. It is 
the luminous flux emitted in the given direction from a surface element, divided by the product of the 
projected area of that element perpendicular to the prescribed direction and the solid angle containing the 
direction. It is expressed 

The SI unit for luminance describing the energy of visible light is the lumen-second and the unit for 
luminance is 1 lumen per steradian per m2; this is the candela per m2  (Candela/m2) or sometimes referred 
to as a „nit‟ 

 Ques.26. Which gas is sometimes used in filament lamps? 

1. Argon 
2. Krypton 
3. Nitrogen 
4. Carbon dioxide 

Answer.1. Argon 

Explanation:- 

INCANDESCENT FILAMENT LAMP 

These lamps are temperature-dependent sources. When an electric current is made to flow through a fine 
metallic wire, which is known as the filament, its temperature increases. At low temperatures, it emits only 
heat energy, but at very high temperature, the metallic wire emits both heat and light energy. These 
incandescent lamps are also Blown as temperature radiators. 

Choice of material for the filament 

The materials commonly used as the filament for incandescent lamps are carbon, tantalum, tungsten, and 
osmium. 

The materials used for the filament of the incandescent lamp have the following properties. 

 The melting point of the filament material should be high. 
 The temperature coefficient of the material should be low. 
 It should be high resistive material. 
 The material should possess the good mechanical strength to withstand vibrations. 
 The material should be ductile. 

The color temperature of a normal filament lamp is typically between 2800 K and 3000 K. At the extremely 
high temperature of the filament, tungsten tends to evaporate. This leads to the familiar blackening of an 
incandescent lamp envelope. The evaporation of the tungsten filament can be reduced by filling the lamp 
envelope with a suitable gas that does not chemically attack the filament. 
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However, gases also cool the filament by conducting heat away from it, and they decrease lamp efficiency. 
The gas used must, therefore, be carefully chosen. It should adequately suppress tungsten evaporation 
without overcooling the filament. In addition, it should not readily pass an electric current, for otherwise 
arcing may occur which would destroy the lamp. 

Argon and nitrogen are the gases most commonly used. Nitrogen will minimize the risk of arcing but will 
absorb more heat than argon. Argon is used by itself in general service lamps. A mixture of the two gases 
is used in incandescent lamps where the tendency for arcing is more likely, such as in projector lamps. In 
this case, the amount of nitrogen present is kept very small as little as 5% in order to obtain optimum lamp 
efficiency. Lamps filled with krypton gas have a longer life than argon and nitrogen lamps and cost more. 

Ques.27. Which bulb operated on the lowest power? 

1. Night Bulb 
2. Neon Bulb 
3. GLS Bulb 
4. Torch Bulb 

Answer.4. Torch Bulb 

Explanation:- 

The small electric bulb which produces light when a torch is switched on is called a „torch bulb‟. 
The torch bulb consists of a small glass bulb fixed on a metal case . Inside the glass bulb, there is a very 
„thin wire‟ fixed between two thick wires. The thin wire inside the bulb is called filament of the bulb. The 
filament is usually made of a very thin tungsten wire. It is the filament of the bulb which glows when 
electricity from a cell is passed through it. 

 

Torches operate on batteries which generally provide just a few (typically 1.5–6 V) volts DC, and 
because of the limited capacity (in mAH) of those batteries, flashlight bulbs typically consume 
fractions of a watt (W) to several watts of power at most, which in turn limits the light 
output/illumination they can provide.  

 Ques.28. The output of a tungsten filament lamp depends on 

1. Size of lamp 
2. Size of shell 
3. Temperature of filament 
4. All of the above 

Answer.4. Temperature of filament 

Explanation:- 

Choice of material for the filament 
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The materials commonly used as the filament for incandescent lamps are carbon, tantalum, tungsten, and 
osmium. 

The materials used for the filament of the incandescent lamp have the following properties. 

 The melting point of the filament material should be high. 
 The temperature coefficient of the material should be low. 
 It should be high resistive material. 
 The material should possess the good mechanical strength to withstand vibrations. 
 The material should be ductile. 

The color temperature of a normal filament lamp is typically between 2800 K and 3000 K. At the extremely 
high temperature of the filament, tungsten tends to evaporate. This leads to the familiar blackening of an 
incandescent lamp envelope. The evaporation of the tungsten filament can be reduced by filling the lamp 
envelope with a suitable gas that does not chemically attack the filament. 

 Ques.29. A zero watt lamp consumes 

1. No power 
2. About 5 to 7 W power 
3. About 15 to 20 W power 
4. About 25 to 30 W power 

Answer.2. About 5 to 7 W power 

Explanation:- 

Zero watt Night Lamp is Low incident light bulb this bulb requires very low current i.e around (0.023 A) and 
the power consumption is also very low 3 – 7 W. 

In earlier days the analog electric energy meter was not very efficient to sense or measure zero watt bulb, 
therefore the meter uses to show zero or no consumption. 

 Ques.30. Melting temperature of tungsten is 

1. 2000° K 
2. 2500° K 
3. 2655° K 
4. 3655° K 

Answer.2. 3655° K 

Explanation:- 

Property of Tungsten 

 The working temperature of tungsten is 2,500-3,000°C. 
 Its resistance at working temperature is about 12-15 times the cold resistance. 
 It has the positive temperature coefficient of resistance of 0.0045. 
 Its resistivity is 5.6 – 12.5 µΩ -cm. 
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 The density of tungsten is 19.3. 
 The efficiency of tungsten when working at 2,000°C is 18 lumens/W. 
 Its vapor pressure is low when compared to carbon. 
 Tungsten has the highest melting point (3422 °C, 3695°K, 6192 °F) 

Ques.31. The life of the incandescent lamp is expected to be 

1. 100 Hours 
2. 200 Hours 
3. 1000 Hours 
4. 10000 Hours 

Answer.4. 1000 Hours 

 Ques.32. The source of illumination for a cinema projector is 

1. Incandescent Lamp 
2. Mercury Vapour Lamp 
3. Sodium Lamp 
4. Carbon Arc lamp 

Answer.4. Carbon Arc lamp 

Explanation:- 

Carbon arcs operate by ionizing air molecules (which carry the current between the carbon electrodes) to 
incandescence. 

To ignite the lamp, the rods are touched together, thus allowing a relatively low voltage to strike the arc. 
The rods are then slowly drawn apart, and electric current heats and maintains an arc across the gap. The 
tips of the carbon rods are heated and the carbon vaporizes. The carbon vapor in the arc is highly 
luminous, which is what produces the bright light. The rods are slowly burnt away in use, and the distance 
between them needs to be regularly adjusted in order to maintain the arc. 

The carbon arc lamp was mainly used in the cinema projector. A carbon electrode projector produces the 
best possible light, a pure white with an even brightness. But the rods are consumed in less than an hour 
(another reason for changeovers), and their burning produces carbon monoxide. The carbon-arc played a 
significant role until the introduction of the short-arc xenon discharge lamp in 1951. 

  

Ques.33. In the case of frosted GLS lamps, the frosting of the shell is done by 

1. Ozone 
2. Ammonia 
3. Acid etching 
4. Saltwater 

Answer.3. Acid Etching 
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Explanation:- 

 GLS ( general lighting service) lamps are the source of incandescent light. 
 Acid etching creates a very smooth, glossy and satin finish; the acid-etched lamp is maintenance free as it 

does not show dirt marks or fingerprints 

 Ques.34. Nitrogen or argon is filled in GLS lamps to 

1. Reduce the glare 
2. Improve efficiency 
3. Change the color of light 
4. Retard evaporation of tungsten filament 

Answer.4. Retard evaporation of tungsten filament 

Explanation:- 

INCANDESCENT FILAMENT LAMP 

These lamps are temperature-dependent sources. When an electric current is made to flow through a fine 
metallic wire, which is known as the filament, its temperature increases. At low temperatures, it emits only 
heat energy, but at very high temperature, the metallic wire emits both heat and light energy. These 
incandescent lamps are also Blown as temperature radiators. 

The color temperature of a normal filament lamp is typically between 2800 K and 3000 K. At the extremely 
high temperature of the filament, tungsten tends to evaporate. This leads to the familiar blackening of an 
incandescent lamp envelope. The evaporation of the tungsten filament can be reduced by filling the 
lamp envelope with a suitable gas that does not chemically attack the filament. 

However, gases also cool the filament by conducting heat away from it, and they decrease lamp efficiency. 
The gas used must, therefore, be carefully chosen. It should adequately suppress tungsten evaporation 
without overcooling the filament. In addition, it should not readily pass an electric current, for otherwise 
arcing may occur which would destroy the lamp. 

Argon and nitrogen are the gases most commonly used. Nitrogen will minimize the risk of arcing but will 
absorb more heat than argon. Argon is used by itself in general service lamps. A mixture of the two gases 
is used in incandescent lamps where the tendency for arcing is more likely, such as in projector lamps. In 
this case, the amount of nitrogen present is kept very small as little as 5% in order to obtain optimum lamp 
efficiency. Lamps filled with krypton gas have a longer life than argon and nitrogen lamps and cost more. 

By using a mixture of nitrogen krypton, this rise in temperature can be overcome, but the excessive cost of 
Krypton, gas does not make it economically viable. Abundantly available, the cheapest inert gas is nitrogen. 
It‟s molecular weight being low, it cannot put much pressure on the disintegrating molecules of the tungsten 
filament especially at higher voltages. lithe next choice fell on argon which gave three times more life than 
the nitrogen filled lamps. Use of pure argon in lamps again brought some difficulty at the higher 
temperature. Argon molecules in combination with very minute particles of impurities produce electrical 
discharges between the exposed portion on the filament at the foot of the stem. So, a little amount of 
nitrogen gas is used to avoid this local action. For higher wattage lamps, 92% argon with 8% nitrogen gas 
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mixture is recommended. For lamps upto 100 watts, the mixture of 86% argon and 14% nitrogen is more 
economic and efficient too. 

 Ques.35. Which of the following lamp has the least capacity to sustain voltage fluctuations? 

1. Sodium vapor lamp 
2. Fluorescent lamp 
3. Incandescent lamp 
4. Mercury vapor lamp. 

Answer.3. Incandescent lamp 

Explanation:- 

Effect of Voltage variation in incandescent lamp 

Whenever the voltage at the terminals of a utilization device valley from the devices nameplate rating, 
Something is sacrificed in either the life or performance of the equipment. This is certainly true for all types 
of lamps. For instance, with incandescent lamps, a 1% deviation from rated voltage will cause a change of 
3 to 3½% in lumen output. A 10% reduction in lamp voltage will result in a 30% reduction in lumen output; 
while with an overvoltage of 10%, the lamp life is reduced to one-half of normal. With fluorescent lamps, a 
1% variation in the line voltage will change the lumen output only 1%. Both low and high voltages are 
undesirable and tend to reduce lamp life and lower lumen maintenance. Mercury lamps (one of the HID 
lamps) are less sensitive and generally give good performance within ±5% variation in line voltage. 

 Filament lamps(Inandescent lamp) are very sensitive to voltage variation. 
 A 5% over-voltage halves lamp life due to over-running of the filament. 
 A 5% under-voltage prolongs lamp life but leads to the lamp giving much less than its proper light output 

while still consuming nearly its rated wattage. 

 Ques.36. The light output of GLS lamps is normally in the range 

1. 10 to 18 lumens/watt 
2. 50 to 80 lumens/watt 
3. 100 to 180 lumens/watt 
4. 200 to 300 lumens/watt 

Answer.1. 10 to 18 lumens/watt 

Explanation:- 

GLS lamps produce light as a result of the heating effect of an electrical current. Most of the electricity goes 
to producing heat and a little to producing light. A fine tungsten wire is first coiled and coiled again to form 
the incandescent filament of the GLS lamp. 

The coiled-coil arrangement reduces filament cooling and increases the light output by allowing the filament 
to operate at a higher temperature. The light output covers the visible spectrum, giving a warm white to 
yellow light with a color rendering quality classified as fairly good. The efficacy of the GLS lamp is 10-20 
lumens per watt over its intended lifespan of 1000 h. 
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 Ques.37. In neon signs, argon gas is used for 

1. Yellow color 
2. Blue color 
3. Red color 
4. Green color 

Answer.2. Blue 

Explanation:- 

Neon signs are electric signs lighted by long luminous gas-discharge tubes that contain rarefied neon or 
other gases. These are used in advertising, decoration and for various signs. The tube requires a reactance 
for liming the current. They are available in various color depending on the rare gas used. 

Not all electrified, tubular glass signs “neon” signs contain neon gas. Neon is just one of several gaseous 
elements used in sign creation. Helium gas, argon gas, mercury vapor, and sodium vapor are also used to 
make brightly colored signs. Electrified gas tubes are also used to make works of art. 

Each of these gases glows in a characteristic color, which never changes. When no electrical energy is 
present, all these elements are colorless in the gas phase. When electricity is added, these elements 
release energy with wavelengths in the visible range of the electromagnetic spectrum. 

Neon Gas ⇒ Red 

Mercury Vapor ⇒ Blue-green 

Helium Gas  ⇒ Pinkish White 

Sodium Vapor ⇒ Violet  

Argon Gas ⇒  Bright-Blue 

 Ques.38. Glare may result from 

1. Excessive lighting contrast in the field of vision 
2. Excessive luminance 
3. Either of (A) or (B) above 
4. None of the above 

Answer.3. Either of (A) or (B) above 

 Ques.39.  In neon signs, neon with a mixture of mercury gives 

1. Green color 
2. Blue color 
3. Red color 
4. Yellow color 
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Answer.3. Red color 

Explanation:- 

Noble gases (neon, argon, helium, xenon, and krypton) are mixed with a small amount of mercury to create 
a particular color. Each gas has a distinctive color. Neon gives a red color; argon enhanced with mercury 
creates a bright blue; krypton is a yellow-white light. 

 Ques.40. The electrodes of neon tubes work at 

1. Very low temperatures 
2. Ordinary voltages 
3. 400 to 440 volts 
4. 2000 to 6000 volts 

Answer.4. 2000 to 6000 volts 
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02 – Electrical Heating & Welding Systems Marks:-18 

Content of Chapter:- 
2.1 Concept of electrical heating classification of electric heating. Modes of heat transfer. 
2.2 Direct and indirect resistance heating : working principle and construction and applications. 
2.3 Requirement of resistance heating element material, methods of temperature control. Design of heating 
 element. 
2.4 Arc Heating: Working principle, properties of material used for electrode, advantage of graphite electrode 
over carbon electrode. 
2.5 Direct arc furnace and indirect arc furnace: construction and operation, specifications, applications. 
2.6 Induction heating: working principle, application. 
2.7 Direct core type furnace : Construction and orking of horizontal and verticle type. 
2.8 coreless tupe induction furnace: construction, working and applications. 
2.9 Dielectric heating : working principle and applications. 
2.10 Eddy current heating: working principle , and applications. 
2.11 Types of welding systems plastic and fusion, classification of electrical welding system. 
2.12 Quality of good weld, welding defects. 
2.13 Resistance welding: spot , seam, butt, projection welding and their working principle and applications. 
2.14 Arc welding : working principle , characteristics of arc, factors on which arc length , methods of arc 
stabilization, types of electrodes, advantage of coated elrctrode. 
2.15 Metal and arbo arc applications. 
2.16 Supply requirements: Ac welding machines- welding transformer, safety precautions. 

1. In induction heating ........is abnormally high  
   A. Phase angle 
   B. Frequency  
   C. Current  
   D. Voltage  

2.  For heating element high resistivity material is chosen to  
   A. Reduce the length of heating element  
   B. Increase the life of the heating element  
   C. Reduce the effect of oxidation  
   D. Producing large amount of heat  

3.  Induction heating takes place in which of the following ? 
   A. Insulating materials  
   B. Conducting materials which are magnetic  
   C. Conducting materials which are non-magnetic  
   D. Conducting materials which may or may not be magnetic  

4.  In resistance heating highest working temperature is obtained from heating elements made of  
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   A. Nickel copper  
   B.. Nichrome  
   C. Silicon carbide  
   D. Silver  

5.  In the indirect resistance heating method, maximum heat transfer takes place by 
   A. Radiation  
   B. Convection  
   C. Conduction  
   D. Any of the above  
 
6.  ...........has the highest value of thermal conductivity  
   A. Copper  
   B. Aluminium  
   C. Brass 
   D. Steel  
 
 
7.  Which of the following heating methods has maximum power factor ? 
   A. Arc heating 
   B. Dielectric heating  
   C. Induction heating  
   D. Resistance heating  
 
8.  for the transmission of heat from one body to another  
   A. Temperature of the two bodies must be different  
   B. Both bodies must be solids 
   C. Both bodies must be in contact  
   D. At least one of the bodies must have some source of heating  
 
9.  Heat transfer by condition will not occur when 
   A. Bodies are kept in vacuum  
   B. Bodies are immersed in water  
   C. Bodies are exposed to thermal radiations 
   D. Temperatures of the two bodies are identical  
 
10. Which of the following methods of heating is not dependent on the frequency of supply?  
   A. Induction heating  
   B. Dielectric heating 
   C. Electrical resistance heating  
   D. All of the above  
 
11.  It is desirable to operates the arc furnaces at power factor of  
   A. Zero  
   B. 0.707 lagging  
   C. Unity  
   D. 0.707 leading 
 
12.  Induction heating process is based on which of the following principles? 
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   A. Thermal ion release principal  
   B. Nucleate heating principal  
   C. Resistance heating principal  
   D. Electromagnetic induction principle  
 
13.  Which of the following has the highest value of thermal conductivity ? 
   A. Water  
   B. Steam  
   C. Solid ice  
   D. Melting ice  
 
14.  In an electric press mica is used  
   A. As an insulator  
   B. As a device for power sector improvement  
   C. For dielectric heating 
   D. For induction heating  
 
15.  The temperature inside a furnace is usually measured by which of the following ? 
   A. Optical Pyrometer  
   B. Mercury thermometer  
   C. Alcohol thermometer  
   D. Any of the above  
 
16.  Hysteresis loss and eddy current loss are used in  
   A. Induction heating of steel  
   B. Dielectric heating  
   C. Induction heating of brass 
   D. Resistance heating  
 
17.  Ajax Wyatt furnace he's started when 
   A. It is filled below core level 
   B. It is filled above core level 
   C. It is fully empty  
   D. None of the above  
 
18.  In direct arc furnace which of the following has highest value? 
   A. Current  
   B. Voltage  
   C. Power factor  
   D. All of the above  
 
19.  Direct arc furnaces have which of the following power factors?  
   A. Unity  
   B. Low, lagging 
   C. Low, leading  
   D. Any of the above  
 
20. .......... Is used for heating non-conducting materials  
   A. Eddy current heating  
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   B. Arc heating  
   C. Induction heating  
   D. Dielectric heating  
 
21. In arc welding, the temperature of the arc is of the order of 

1. 100° C 
2. 1000° C 
3. 3500° C 
4. 35000° C 

22. The arc has 
1. Linear resistance characteristics 
2. Positive resistance characteristics 
3. Negative resistance characteristics 
4. Highly inductive characteristics 

23. Arc can be produced by 
1. AC current only 
2. DC current only 
3. Either AC or DC current 
4. All of the above 

24. The resistance of the arc 
1. Decrease with an increase of the current 
2. Increases with increases of the current 
3. Does not depends on current 
4. None of the above 

 

25. In arc welding, the voltage on A.C supply system is in the range 
1. 1000-1200 V 
2. 400-500 V 
3. 200-250 V 
4. 70-100V 

 
26. In arc welding by dc supply, the voltage required is 

1. 10 to 20 V 
2. 50 to 60 V 
3. 100 to 120 V 
4. 200 to 250 V 

 
27. In arc welding, once the arc is struck, the voltage required to maintain the arc will be 

1. 20-30 V 
2. 100-120 V 
3. 200-220 V 
4. 500-1000 V 

 
28. A DC generator used for A.C welding should have 

1. Rising characteristics 
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2. Dropping Characteristics 
3. Straight characteristics 
4. All of the above 

 
29. The Polarity of A.C welding sets is 

1. Positive 
2. Negative 
3. No polarity 
4. Infinite 

 
30. As the thickness of the part to be welded increases, which of the following parameter for ac 
welding should also increase? 

1. Voltage 
2. Current 
3. Frequency 
4. All of the above 

 
31. In “argon arc welding” the electrode is made of 

1. Carbon 
2. Steel 
3. Tungsten 
4. No electrode is needed 

 
 32. In argon arc welding the purpose of using argon is 

1. To prevent oxidation of metal by coming in contact with the oxygen of the air 
2. To create an inert atmosphere around the job to be welded 
3. To obviate the necessity for using flux 
4. All of the above 

 
33. Steel rails are welded by 

1. Resistance welding 
2. Thermit Welding 
3. Argon arc welding 
4. Gas welding 

34. In gas welding the gases used are 
1. Oxygen and nitrogen 
2. Argon and Helium 
3. Helium and carbon dioxide 
4. Acetylene and oxygen 

 
35. Steel pipes are manufactured by 

1. Arc welding 
2. Thermit welding 
3. Resistance welding 
4. Argon arc welding 

 
36. Which of the following is different from the remaining? 

1. Spot welding 
2. Seam welding 
3. Butt welding 
4. Argon arc welding 
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37. Two 3 mm thick mild steel sheets are to be welded. The electrode of 18, 16, 3 and 10 Nos are 
available which one would you select? 

1. No: 10 
2. No: 3 
3. No: 16 
4. No: 18 

 
Explanation:- 
The welding wire or rod used as filler material in gas welding should have a chemical composition similar to 
that of the base metal. The welding rod diameter, d = t/2 + 1 mm (app.), where t = thickness of the base 
metal, mm. 
d = 3/2 + 1 = 2.5 mm 

38. What is an example of plastic welding? 
1. Gas Welding 
2. Resistance welding 
3. Thermit welding without pressure 
4. None of these 

 
39. Gray iron is usually welded by 

1. Arc welding 
2. Gas welding 
3. TIG welding 
4. MIG welding 

 
40. In ultrasonic welding, the frequency range is generally 

1. 100 – 4000 cps 
2. 4000-20000 cps 
3. 20,000-40,000 cps 
4. 80,000-200,000 cps 

 

41. Arc blow is a welding defect which is encountered in 
1. Arc welding using D.C current 
2. Arc welding using A.C current 
3. Gas welding 
4. Thermit welding 

 42. A rectifier for welding has voltage/current characteristic as 
1. Drooping 
2. Rising 
3. Static 
4. Variable 

 
 43. The advantages of welding motor generator is usually in the range of 

1. Easily Portable 
2. Used for ferrous and Non-ferrous material 
3. Can be used for all welding position 
4. Less maintenance 

 
44. For welding duty rectifier commonly used are 
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1. Mercury arc rectifier 
2. Selenium metal rectifier 
3. Any of the above 
4. None of the above 

 
45. In resistance welding, aluminum, as compared to steel, requires 

1. Larger welding time 
2. Smaller welding time 
3. Equal welding time 
4. Welding time depends upon the value of weld current 

 
46. Which of the following is not a welding accessory? 

1. Electrode holder 
2. Work Clamp 
3. Cable 
4. Gloves 

 
47. Chipping hammers are used 

1. To remove slag from welding 
2. To align the pieces to be welded 
3. For tage welding 
4. For marking spots to be welded 

 
48. The welding electric circuit is 

1. Always earthed 
2. Never earthed 
3. Through cables only 
4. None of the above 

 
49. The eyes of the welding operator must be protected against 

1. Ultraviolet radiation 
2. Infrared radiations 
3. Both (A) and (B) 
4. Solar radiation 
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03 – Electrical Drives & Elevators Marks:-18 

Content of Chapter:- 
3.1 Electric drives: concept factors governing selection of electric drives (motor). 
3.2 Types of electrical drives: Individual and group drive, applications. 
3.3 Mechanical features of drives: purpose, type and application of various types of enclosures. 
3.4 Transmission of mechanical power: Direct and indirect drive (Belt, Rope, Chain, gear) vertical drives and 
its applications. 
3.5 Bearing: Types and applications. 
3.6 Size and rating of motor, Definition of standard rating as per IS. 
3.7 Load Equalization: Concept with graphical representation. 
3.8 Load Equalization: Meaning, Methods and conditions of load equalization. 
3.9 Braking: Definition of breaking. Requirements of ideal breaking system. 
3.10 Types of electrical breaking systems. Plugging, rheostatic (Dynamic) and regenerative breaking for D 
C series motor and three phase induction motor. 
3.11 Elevators: Function application, Types, its motors and safety. 
3.12 Factors on which shape an size of car depends. 
3.13 Bombay Lift Act 1939 (Latest Amendment). 

 
1. The consideration involved in the selection of the type of electric drive for a particular application 
depends upon 

1. Speed control range and its nature 
2. Starting Nature 
3. Environmental condition 
4. All of the above 

Explanation:- 
Motor control is required in a large number of industrial and domestic applications such as transportation 
systems, rolling mills, paper machines, textile mills, machine tools, fans, pumps, robots, and washing 
machines. Systems employed for motion control are called drives and may employ any of the prime 
movers. Drives employing electric motors are known as electric drives. 

Factors Affecting the Selection of Electric Drive 
The selection of electric drives basically means the selection of drive motors. Following are the various 
factors that influence the selection of motor to drive the load: 

1. The limits of speed range: The range over which the speed control is necessary, for the load, 
similarly how hard is it to control the speed and the speed regulation also affects the choice of the 
motor. 

2. Motor efficiency: The motor efficiency varies as the load varies so the efficiency consideration 
under variable speed operation affects the choice of the motor. 
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3. Braking: The braking requirements from the load point of view. Easy and effective braking are the 
requirements of a good drive. 

4. Starting requirements: The starting torque necessary for the load, the corresponding starting 
current is drawn by the motor also affects the selection of drive. 

5. Power factor: It is well known that running motors with low power factor values is not at all 
economical. While the power factor vanes with the load conditions in some motors. Hence the type 
of load and the running power factor of the motor is the essential considerations while selecting a 
drive. 

6. Load factor: There are a variety of types of load conditions possible Idle continuous, intermittent, 
impact etc. Such load variations are discussed later in the chapter. Such load variation factor and 
duty cycle of the motor influences the selection of drive. 

7. Reliability of operation: It is important to study the conditions of stable operation of an electric 
drive. This includes the investigation of the reliability of the operation of an electric drive. 

8. Availability of supply: The motors available are a.c. or d.c. But the availability of supply decides 
the type of motor to be selected for the drive. 

9. Effects of supply variations: There is a possibility of frequency supply variations. The motor 
selected must be able to withstand such supply variations. 

10. Economical aspects: The size and rating of motor decide its initial cost while the various losses, 
temperature rise decides its Truing cost. These economical aspects must be considered while 
selecting a drive. 

11. Environmental effects: It Is possible that the atmosphere where an electric drive is to be used 
may contain some chemical gases, fumes, humidity etc. Such a contaminated atmosphere or a 
humid atmosphere also affects the choice of motor for a drive. 

2. Which of the following motor is preferred for automatic drives? 
1. Ward Leonard controlled dc motors 
2. Squirrel cage induction motor 
3. Synchronous motors 
4. Shunt Motor 

 
Explanation: 
Ward Leonard Speed Control 

The Ward-Leonard system consists of a fixed speed 3-phase AC induction motor driving by a separately 
excited DC generator that, in turn, feeds a variable voltage to a shunt wound DC motor. So this is 
essentially a DC variable speed drive. 

The basic principle of the DC variable speed drive is that the speed of a separately excited DC motor is 
directly proportional to the voltage applied to the armature of the DC motor. The main changes over the 
years have been concerned with the different methods of generating the variable DC voltage from the 3-
phase AC supply. 

The main advantages of Ward Leonard scheme are: 

1. Capable of producing regenerative braking thus delivering electrical energy to the grid. Therefore, 
the scheme adopts conservation of energy. Besides, it is suitable for four-quadrant operation. 

2. This system is commonly employed for elevators, hoists, and main drive in steel mills, as this 
method can give unlimited speed control in either direction. Since the generator voltage can be 
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varied gradually from zero, no extra starting equipment is required to start up the main motor 
smoothly. 

3. Speed reversal is smooth and does not require any external resistance or any special starting gear; 
4. The arrangement is neat and clean and relatively free from maintenance problem. 
5. The lagging reactive volt-amperes of a plant can be neutralized, by using an over-excited 

synchronous motor. The overall power factor of the plant also improves. 
6. When the load is intermittent as in rolling mills, the drive motor used is an induction motor with a 

flywheel mounted on its shaft to smooth out the intermittent loading to a low value. The M-G set 
provided with a flywheel is known as Ilgner set. The synchronous motor is not suitable for 
intermittent loading because of its constant speed characteristic. 

The main disadvantages of Ward Leonard scheme are: 

1. The initial cost of the drive system is costly since to drive 1 dc motor, additional 1 dc generator of 
the same rating and a 3-phase ac motor are needed; 

2. The scheme needs more floor space and produces more noise compared to a single machine 
undergoing speed-control mechanism. 

3. The efficiency of the scheme becomes poor due to the inclusion of two addition machines viz. the 
machine G and the prime mover which is generally a 3-phase motor. 

4. The drive produces noise and requires frequent maintenance. 

3. The consideration involved in the selection of the type of electric drive for the Load Variation 
application depends upon 

1. Constant Load 
2. Continuous Variable Load 
3. Pulsating Load 
4. All of the above 

 
Explanation:- 
Selection of Motor based on Load Variation 
While selecting a motor it is necessary to consider the variation of load torque with speed and time. This is 
related to the torque rating of the motor i.e. how much and what type of torque motor can produce safely. 
The variation of load torque with speed basically decides the type of motor to be selected. While the 
variation of load torque with time decides the rating of the motor to be selected. Such a factor that 
influences the selection of rating of the motor based on the load variation with time is called the load 
variation factor. One cycle of variation of the load is called a duty cycle. The different types of load 
variations with time and corresponding examples of load are given below: 

1. Continuous or constant loads: In this type of load occurs for a long time under the same 
conditions. e.g. fan type loads, paper making machines etc. 

2. Continuous variable loads: The load is variable over a period of time but occurs repetitively for a 
longer duration.  e.g metal cutting lathes, conveyors, etc 

3. Pulsating loads: A torque that exhibits a combination of constant load torque superimposed by 
pulsations. e.g. reciprocating pumps, compressors, all loads having Bank shaft. 

4. Impact loads: These are peak loads that occur at regular intervals of time. Motors for such loads 
are provided with heavy flywheels. e.g rolling vanilla, presses, sharing machines, forging hammers 

5. Short time internment loads: The load appears periodically on identical duty cycles, each 
consisting of a period of applications of load and one or rest.                                                        
e.g. all forms of cranes, hoist, elevators. 
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6. Short time loads: A constant load appears on the drive and Me system rests for the remaining 
period of the cycle. e.g. motor-generator sets for charging batteries, household equipment. 

4. __________ drive is also called as Line shaft drive 
1. Individual drive 
2. Multimotor drive 
3. Group Drive 
4. None of the above 

 
Explanation:- 
CLASSIFICATION OF ELECTRICAL DRIVES 
Electrical drives may be grouped into the following three cate^lpriee: 

1. Group drive. 
2. Individual drive. 
3. Multimotor drive. 

Group drive:- A drive in which a single electric motor drives a line shaft by means of which an entire group 
of working machines may be operated is called group drive. It is also sometimes called as the line shaft 
drive. The line shaft is fitted with multi-stepped pulleys and belts that connect these pulleys and the shafts 
of the driven machines serve to vary their speed. 

  

 

 

5. The advantages of a group driver electric drive are 
1. HIgh efficiency 
2. Low Noise 
3. Constant speed 
4. All of the above 

 
Explanation:- 
Advantages of Group driver electric drive 
Saving in the initial cost: One 150 kW motor costs much less than ten 15 kW motors required to drive 10 
separate machined 
High Efficiency:- The efficiency and power factor of a large group drive motor will be higher, provided it is 
operated fairly near its rated load. 
High Overload capacity:- If the machines are liable to short but sharp overloads, group drive is again 
advantageous, because 100 percent overload on an individual machine will cause hardly 10 percent 
overload when driven by group drive. 
Continous start and stop:- Group drive can be used with advantage in those industrial processes where 
there is the sequence of continuity in operation and where it is desirable to stop these processes 
simultaneously as in a flour mill. 
 
6. The disadvantages of group drive electric machine is/are 

1. Low efficiency 
2. Low overload capacity 
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3. Can‟t be used for constant operation 
4. All of the above 

 
Explanation:- 
Disadvantages of Group driver electric drive 

1. Group drive is seldom used these days due to the following disadvantages : 
2. Group drive does not give a good appearance (owing to the use of line shafiing pulley and 

belts) and is less safe to operate. 
3. In group drive, the speed control of the individual machine is very cumbersome using stepped 

pulleys, belts, etc. 
4. The noise level at the working site is quite high. 
5. This system is unreliable since any fault in driving motor renders all the driven equipment 

idle. 
6. A considerable amount of power is lost in the energy transmitting mechanism. If all the machines 

driven by the line shafi do not work together, the main motor runs at reduced load. Consequently, it 
runs with low efficiency and with poor power factor. 

7. Group drive cannot be used where constant speed is required as in paper and textile industry. 
8. The flexibility of the layout of different machines is lost since they have to be so located as to suit 

the position of the line shaft. 
 
7. In __________ drive each machine is driven by its own separate motor with the help of gears and 
pulley 

1. Individual drive 
2. Multimotor drive 
3. Group Drive 
4. None of the above 

 
Explanation:- 
Individual drive. In “individual drive”, each machine is driven by its own separate motor with the help of 
gears, pulley etc. 
Examples: Single-spindle drilling machines, various types of electrical hand tools and simple types of metal 
working machine tools and mechanisms. 

 For driving heavy machines such as for lifts, cranes, shapers, lathes etc. and for the purposes 
where constancy of speed and flexibility of control is required, such as in paper mills and textile 
industry, the individual drive is essential. 

 The individual drive is preferred for new factories, as it causes some saving in the cost of the 
superstructure which is much lighter and less expensive. 

 
8. The advantages of the individual drive is/are 

1. Flexibility in operation 
2. Each machine can be run or stop as desired 
3. Maintenance of Lineshaft, the bearing is eliminated 
4. All of the above 

 
Explanation:- 
Advantages of Individual Drive 

1. Flexibility in the installation of different machines. 
2. Each operator has full control of the machine which can be quickly stopped if an accident occurs. 
3. Since each machine is driven by a separate motor, it can be run and stopped as desired. 
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4. The motor and its control unit can be built as an integral part of the machine which results in a 
good appearance, cleanliness, and safety. 

5. Machines not required can be shut down and also replaced with a minimum of dislocation. 
6. In the case of the motor fault, only its connected machine will stop whereas other will continue 

working undisturbed. 
7. The maintenance of line shafis, bearings, pulleys, and belts etc. is eliminated. Furthermore, there is 

no danger of oil falling on articles being manufactured, which is very important in textile industry. 
Disadvantage. 
The only disadvantage of the individual drive is its high cost. 
 
9. The drive which is used for metal-cutting machines tools, rolling mills etc. are 

1. Individual drive 
2. Multimotor drive 
3. Group Drive 
4. None of the above 

 
Explanation:- 
Multimotor drive:- In “multi-motor drives” separate motors are provided for actuating different parts of the 
driven mechanism. 
Example: In traveling cranes, three motors are used: one for hoisting, another for long travel motion, and 
third for cross travel motion. 
Such a drive is essential in complicated metal-cutting machine tools, paper making machines, rolling mills, 
etc. 
The use of individual drives and multi-motor drives has led to the introduction of automation in production 
processes which, apart from increasing the productivity of various undertakings, has enhanced the 
reliability and safety of operation. 
  
10.  What is the total annual cost of a group drive with a motor costing Rs.18000  with that of 
10  individual motors, each costing Rs. 5000. The annual consumption is 80000 kWh. Electrical 
energy costs 20 paise per kWh. Depreciation, maintenance, and other fixed charges amount to 10 
percent. 

1. Rs. 16800 
2. Rs.1800 
3. Rs. 18000 
4. Rs. 17800 

 
 
Explanation:- 
⇒ The capital cost of group drive = Rs.18000 

⇒ Annual Depreciation, maintenance, and other fixed charges = 10% i.e 
10% of 18000 = 18000 × 10 ⁄ 100 = Rs. 1800 
Energy consumption per annum = 80000 kWh 
Annual energy charges = 0.20 × 80000 = Rs. 16000 
Total annual cost of Group drive = Annual fixed charge + Annual energy charge 
= 1800 + 16000 = Rs. 17800.00 

11. The graph shown below is related to which type of class in the motor 



 

Page 33 of 61 
 

 

1. Continuous Duty with constant Load 
2. Continuous Duty With the variable load 
3. Short Time duty 
4. Intermittent duty 

12. The graph shown below is related to which type of class in the motor 

 

1. Continuous Duty with constant Load 
2. Continuous Duty With the variable load 
3. Short Time duty 
4. Intermittent duty 

 
Explanation:- 
Continuous Duty with Variable Load:-  In this type of duty, the load is not constant but has several steps 
in one cycle. This cycle of loading repeats for a longer time. If the load variations are slight the motor of the 
continuous rating of the highest load may be chosen from the available catalog. 
However, if the variations in the load cycle are large the machine undergoes a continuous change of 
temperature. However, after several cycles of operation, the motor selected may attain a steady-state 
value. The thermal calculations of the motor are involved. The selection of a motor based on heating is 
rather involved and a difficult task. Therefore some simplified criteria may be evolved for selecting a motor 
for this duty.  The motors operating for such types of duties will have poor efficiency and also poor power 
factor. 
The selection of motor for this type of duty may be based on average power or average current method. 
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12.  _________ duty cycle consist of frequent on load and off-load period. 
1. Continuous Duty with constant Load 
2. Continuous Duty With the variable load 
3. Short Time duty 
4. Intermittent duty 

 
Explanation:- 
An intermittent duty rating refers to a sequence of identical duty cycles. Each cycle consists of an on-load 
and off-loads period with the motor coming to rest during the latter. The on-load period during one cycle is 
too short for the motor to reach a steady thermal condition, and the off-load period is likewise too short for 
the motor to cool to the temperature of the cooling medium. 

 
Starting and braking are not taken into account on the assumption that the times taken up by these events 
are too short in comparison with the on-load period, and therefore do not appreciably affect the heating of 
the motor. 
The load torque during one cycle may be greater than the rated torque of the motor. The load torque during 
one cycle may be greater than the rated torque of the motor. 
When stating the motor power for this form of duty, it is also necessary to state the cyclic duration factor: 
Cyclic duration factor = (on time/cycle time) x 100% 
The standards specify that the duration of one cycle must b shorter than 10 min. Cases, where the duty 
cycle is longer than 10 min, must be brought to the attention of the motor manufacturer. 
  
13. Which duty cycle is preferred if the load requires a constant power for short period of time and 
rest for sufficient longer duration? 

1. Short Time duty 
2. Intermittent duty 
3. Intermittent duty with starting 
4. Intermittent duty with starting and braking 

Explanation:- 

A short time rating of an electric motor can be defined as the extrapolated overload rating of the motor 
which it can supply for the specified short time without getting overheated. 

In this type of duty, the load occurs on the motor during a small interval and remains idle for a long time to 
re-establish the equality of temperature with the cooling medium. The variation of the load against time for 
short-time duty is shown in Fig. 
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When a motor is used for this purpose, duration of the load on the motor is less than the heating time 
constant of the motor or the time required for obtaining thermal equilibrium. The period of rest is sufficient 
enough to cool the motor to the ambient temperature. 

The rating of the motor is called short time rating. The motors may have 10 minutes, 30 minute or 60 
minute rating based on this criterion. The motor is thermally well utilized.  Nowadays the machines are 
being designed and manufactured for short duration having sufficient overload torque capability. 

Usually, such type of short-time duty occurs in bridges, lock gates, and some, other household appliances 
such as mixies. 

  

14. The graph shown below is related to which type of class in the motor 

 

 Where  
D = starting time 
N = Operation time under rated load 
R = time for rest 

1. Short Time duty 
2. Intermittent duty 
3. Intermittent duty with starting 
4. Intermittent duty with starting and braking 

15. Which of the following motors is preferred for traction work? 
1. Synchronous Motor 
2. 3 phase induction motor 
3. DC Shunt Motor 
4. Single phase induction motor 
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Explanation:- 
For electric traction, DC series motors are best suited. DC series motors and AC series motors are very 
much recommended; as they provide a high starting torque now days three-phase induction motors are 
also being used 

 The main drawback of dc motors is the presence of commutators and brushes, which require 
frequent maintenance and make them unsuitable for the explosive and dirty environment. 

 On the other hand, induction motors, particularly squirrel-cage are rugged, cheaper, lighter smaller, 
more efficient, require lower maintenance, and can operate in dirty and explosive environments. 

 Although variable speed induction motor drives are generally expensive than d drives, they are 
used in a number of applications such as fans, blowers, mill run-out tables, crane conveyers, 
traction, etc. because of the advantages of induction motors. 

 Other dominant applications are underground and underwater installations and explosive and dirty 
environments. 

 The modern electric traction system uses the pulse width modulation (PWM) principle. 
 The PWM inverter produces a symmetrical three-phase output voltage. The amplitude and 

frequency of the three-phase output voltage can be controlled continuously. 
 Thus the speed and torque of the squirrel cage induction motor used for traction can be adjusted 

easily in motoring and braking modes as well as in both directions of rotation with a fully static 
device, with no operational contacts. 

 The PWM inverter allows the construction of propulsion drives for a wide range of applications, with 
slight modification, to the basic modules, such as the traction inverter and the traction motor. 

 The PWM AC drives cover trolley buses, subways railcars, electric locomotives and diesel-electric 
locomotives. For the application of electric drives, the AC traction motor staler winding insulation 
and needs special bearings. The rotor of the AC traction motor is to be rigid and robust and must 
withstand high rotating speed. 

 
16.  For an application that requires smooth and precise speed control over the wide range, the 
motor is preferred is 

1. Squirrel cage Induction Motor 
2. Synchronous Motor 
3. DC motor 
4. Wound Rotor Induction Motor 

 
Explanation:- 
A DC motor is any of a class of rotary electrical machines that converts direct current electrical energy into 
mechanical energy. Controlling speed of DC motors is a crucial matter since different machines and 
equipment have different aspects and output speed or torque requirement in which prospect. Speed 
Control may require to be very precise and over wide ranges as well. So before implementing the proposed 
system an engineer needs to understand its operation and according to that how the speed of the drive wit] 
be controlled need to be decided by him with proper care. 
Generally, the rotational speed of a DC motor is proportional to the voltage applied to it, and the torque is 
proportional to the current. Speed control can be achieved by variable battery tapings, variable supply 
voltage, resistors or electronic controls. The direction of a wound field DC motor can be changed by 
reversing either the field or armature connections but not both. This is commonly done with a special set of 
contactors (direction contactors). The effective voltage can be varied by inserting a series resistor or by an 
electronically controlled switching device made of thyristors, transistors or, formerly, mercury arc rectifiers. 
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Speed control over a wide range both above and below the rated speed: 
The attractive feature of the dc motor is that it offers the wide range of speed control both above and below 
the rated speeds. This can be achieved in dc shunt motors by methods such as armature control method 
and field control method. This is one of the main applications in which dc motors are widely used in fine 
speed applications such as in rolling mills and in paper mills. 
High starting torque: 
DC series motors are termed as best suited drives for electrical traction applications used for driving heavy 
loads in starting conditions. DC series motors will have a starting torque as high as 500% compared to 
normal operating torque. Therefore dc series motors are used in the applications such as in electric trains 
and cranes. 
Accurate steep less speed with constant torque: 
Constant torque drives are one such the drives will have motor shaft torque constant over a given speed 
range. In such drives, shaft power varies with speed. 

 Quick starting, stopping, reversing and acceleration 
 Free from harmonics, reactive power consumption and many factors which makes dc motors more 

advantageous compared to ac induction motors. 
 
17. Which type of drive can be used for Hoisting Machinery? 

1. AC slip Ring Motor 
2. Ward Leonard Method 
3. Cumulative Compound Motor 
4. All of the above 

Explanation:- 

 Cranes and Hoists for electric motor drive 
The requirements of the drive are as follows: 
The acceleration and retardation must be uniform. For exact positioning of loads creep speeds must be 
possible. The motion of the crane is in all three dimensions. The drive must have high speeds in both 
directions horizontal and vertical. The speed must be constant while lowering the loads. Mechanical braking 
must be available in an emergency. Due to the heavy inrush of current at starts, fluctuations in supply 
voltage are possible. The drive motor must be capable of withstanding such fluctuations. 

Among the d.c. motors, the series motors, and cumulative compound motors are most preferred for 
crane operations. The motors have good starting torque, high torque capacity at light loads, the simple 
arrangement of braking, electric braking at low speeds is possible. The only disadvantage is that the motors 
are less stable while the regenerative braking. So additional stabilizing circuits are necessary. Advances 
made in the technology of solid-state devices have enabled the use of thyristor converters and choppers for 
driving the d.c. motors used in cranes and hoists with good accuracy, reliability, and efficiency. 

⇒ The characteristics of cumulative compound motor lie between those of shunt and series motors. 
The series field provides a high starting torque and the shunt field prevents overrunning in the no-load 
condition. 

These motors are used for drives where high starting torque is required with the probability of the load 
being totally removed such as punch, press, shears, planning machine, conveyors, crushers, bulldozers, lid 
haulage gears, mine hoist, power fans, rolling mills, stamping press and the large printing press. 



 

Page 38 of 61 
 

⇒ In SLIP RING induction motor the ends of the rotor windings are externally connected by a variable 
rheostat (resistance is varied in order to give it proper starting and running current). So more the 
resistance, more the torque. When we add resistance to the rotor the torque is high, the slip is high and the 
current is reduced. 

18. Which type of drive can be used for Textile Industry? 
1. DC Motor 
2. Squirrel cage Induction Motor 
3. Cumulative Compound Motor 
4. Synchronous Motor 

19. Which type of drive can be used for Mining Process? 

1. DC Motor with Ward Leonard Speed control 
2. Double Squirrel cage Induction Motor 
3. Slip Ring Induction Motor 
4. All of the above 

Explanation:- 
Coal and Mining Industry:- 
The motors used in coal and mining are classified into two groups. The first group is drives for mine 
accessories such as compressors, pumps, etc. While the second motors are used for actual mining 
process i.e. to drive the cutters, drillers etc. 
It is necessary that the motors used for coal and mining must be flame proof. The atmosphere is generally 
hot with high ambient temperature and also humid. The motors should have humid-proof insulation.  
The coal cutting or drilling do not require any speed control as the processes are constant speed 
processes. High starting torque is necessary. The high starting torque squirrel cage motors with double 
cage are preferred for these applications. 
For haulage purposes, the motors are able to start large drums. So they must have high starting torque. 
The speeds required are different at different haulage stages. Frequent starts and stops are required. To 
meet these requirements the slip ring induction motor with rotor resistance starter is preferred. 
The mine winder motor may be a D.C motor win Ward Leonard speed control or slip ring motor with 
rotor resistance starter is preferred. 
The centrifugal pumps are used in mining for various jobs like pumping water. The high torque squirrel 
cage motors which do not have any maintenance problems are selected. 

20. A wound rotor induction motor is preferred over a squirrel cage induction motor when the major 
consideration involved is 

1. High starting Torque 
2. Low starting current 
3. Speed control over the limited range 
4. All of the above  

Explanation:- 
The wound-rotor induction motor is also called a slip ring induction motor. The energy is collected through 
the slip rings connected to the rotor shaft the squirrel cage motors have copper end rings under the brush 
from where the short-circuited current can be collected. 
Advantages of slip ring Induction motor 
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 It is possible to get high slatting torque by the introduction of resistance in the rotor circuit. 
 Starting current is comparatively less and it is 2 to 25 times full-load current or even less if 

required. 
 It is capable of starting with load, demanding a high torque, as in fans, pumps, compass, boils, 

conveyors, cranes, lifts and so on. 
 Speed control is possible by varying the resistance in the external circuit of the rotor. 
 The motor can be started direct-on-line (DOL) without the necessity of starters, because of the low 

starting current of the motor. 
dis-advantages of slip ring Induction motor 

 Higher cost 
 Slightly Lower efficiency then squirrel cage induction motor 
 Losses by the heat dissipation in external resistance especially when the motor runs at reduced 

speeds the below-rated speed. 
 Require higher degree of maintenance 

 

21. Under which of the following condition the squirrel cage induction motor is preferred over the 
wound rotor induction motor? 

1. When an external voltage is to be necessarily into the rotor 
2. When the wide range of speed control is required 
3. When the cost is the major consideration 
4. When higher starting torque is required 

 
22. _________ are employed for the operation of Jaw Crushers 

1. DC shunt wound motor 
2. Squirrel cage induction motor 
3. Belted slip ring induction motor 
4. Any DC motor 

  
23. A synchronous Motor is found more economical when the load is above 

1. 1 kW 
2. 10 kW 
3. 20 kW 
4. 100 kW 

24. When quick speed reversal is is a consideration, the motor preferred is 
1. Synchronous Motor 
2. Squirrel cage Induction Motor 
3. Wound Rotor induction motor 
4. DC motor 

 
25. Stator voltage control for the speed control of induction motor is suitable for 

1. Fan and Pump Drive 
2. Drive of a crane 
3. Running as the generator 
4. Constant Load drive 
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26. The selection of control gear for a particular application is based on the consideration of 

1. Duty 
2. Starting Torque 
3. Limitation of starting current 
4. All of the above 

Answer D. All of the above 

Explanation:-  
Motor Selection 
The selection of an electric motor for any application depends on the following factors: 

1. Electrical characteristics 
A. Running characteristics 
B. Starting characteristics 
C. Speed control 
D. Braking characteristics 

2. Mechanical characteristics 
A. Power transmission 
B. Cooling 
C. Noise 
D. Type of enclosure 

3. Size and Rating of motors 
i. Load cycle 

A. Continuous 
B. Intermittent 
C. Variable 

ii. Overload capacity 
4. Cost 

 . Initial cost 
A. Cost of control gear 
B. Running cost 

For a particular application, the type of electric drive and control gear determines by the following 
considerations: 

1. Starting torque 
2. Duty (whether light, medium, heavy) 
3. Limitations on starting current 
4. Speed control range and its nature 
5. Need for automatic control 
6. Conditions of environment 

27. As compared to three phase induction motor the advantage of synchronous Motor in addition to 
its constant speed is 

1. Higher Power factor 
2. Better efficiency 
3. Both 1 & 2 
4. None of the above 
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28. In motor, the static frequency changers are used for 

1. Power factor management 
2. Improved cooling 
3. Reversal of direction 
4. Speed Regulation 

29. V/f is maintained constant in the following case of speed control of induction motor: 

1. Below base speed with voltage control 
2. Below the base speed with frequency control 
3. Above base speed with frequency control 
4. None of these 

Explanation:- 
An induction motor on a normal supply operates with a rotating field set up by three-phase currents in the 
stator winding. The magnitude of the field is controlled broadly by the voltage impressed upon the winding 
by the supply. This is because the resistance of the winding results in only a small voltage drop, even at 
full-load current, and therefore in the steady state the supply voltage must be balanced by the e.m.f. 
induced by the rotating field. This e.m.f. depends on the product of three factors: 

1. The total flux per pole (which is usually determined by the machine designer). 
2. The total number of turns per phase of the stator winding. 
3. The rate of field rotation or frequency. 

 
Synchronous speed, therefore, the motor speed can be controlled by varying supply frequency. The voltage 
induced in the stator is proportional to the product of supply frequency and air-gap flux. If 
stator drop is neglected, terminal voltage can be considered proportional to the product of 
frequency and flux. 
V = φF 
and φ = V/F 
And also the torque of an induction motor is directly proportional to the flux 

T ∝ φ ∝ V/F 
Hence for the same design parameters [φ remaining the same] and ratio V/F, the torque of the motor, T, 
will remain constant. Since both V and f, are functions of the supply system, a variation in V and f can alter 
the performance and the speed-torque characteristics of a motor as required, at constant torque. 

30. In case of traveling cranes, the motor preferred for boom hoist 

1. AC Slip Ring Motor 
2. Ward Leonard Controlled DC Shunt Motor 
3. Synchronous Motor 
4. Single Phase Motor 

Explanation:- 

A hoist having a spar projecting from the mast to support and guide the load is called Boom Hoist. 

For crane travel, trolley travel and boom hoist of traveling crane require high starting torque and constant 
speed in operation. Hence slip ring induction motor is preferred. 
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31. A pole changing type squirrel cage motor used in derricks has four, eight and twenty-four poles. In this, 
the lowest speed is used for 

1. Lifting 
2. Hoisting 
3. Lowering 
4. Landing the load 

Answer 4. Landing the Load 

Explanation:- 

When the boom is lowered, the load will both travel away from the crane and become lower. The reverse. 
The mechanical load brake is a key component of crane safety. It serves as a secondary braking 
mechanism of the crane hoist, controlling the lowering speeds of rated loads and preventing loads from free 
falling. All of the torque of a hoist motor is applied to lifting loads. In the lowering phase, however, gravity 
takes over, and the mechanical load brake is in place to counteract the gravitational pull to ensure a safe, 
controlled descent of the load. Hence low speed is preferred for lowering the load because precise and 
smooth control is required for placing the load in its given location or position. 

32.  The range of horsepower of electric motor drives for rolling mills is of the order of 

1. 1 to 10 HP 
2. 15 to 25 HP 
3. 50 to 100 HP 
4. 100 to 500 HP 

Answer 4. 100 HP to 500 HP 

Explanation:- 

Rolling mills are generally classified according to their products, since, very often, a particular mill is 
capable of manufacturing a specific product, and the design of millstand, millhead, auxiliaries and drives 
changes with the type of product. 

A blooming mill produces blooms of any length of rolled metal having almost a square cross-section. 
If the rolled metal is of rectangular cross-section, it is called a slab and the mill that produces it is a slabbing 
mill. 

Blooms of reduced cross-section are known as billets. A billet can be further rolled into bars, squares, 
angles, rods etc. and the same mill can produce these varieties of different sizes and shapes. Such mills 
are termed as merchant mills. 

A plate rolling mills reduce slabs into plates, whose thickness is small compared to the width. Plates are 
changed to strips in a strip mill and to thin sheets in a sheet mill. 

In all the above-mentioned types of steel mills, a range of sizes having similar shapes can be manufactured 
by changing the number of passes or by using stand rolls having the appropriate pattern. 
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The Rolling mill is mainly dependent on electrical energy and about 60 to 70% of electrical energy is spent 
on rolling operations and balance is consumed on an auxiliary operation like cutting of roll stock, furnace 
blower, crane operation, etc. The increasing cost of the electrical energy made it essential for steel rolling 
mills in India to consider the electrical power requirement seriously. In a rolling mill, electrical power 
contributes a major part in the cost of rolling. 

The motor of the rolling mill should possess the following characteristics 

 Superior efficiency 
 Robust frame and shaft construction to withstand the severest duty 
 Less demand for maintenance 
 High degree of control and responsiveness 
 Great capacity for acceleration and deceleration. 
 Greater flexibility for extreme operating conditions. 
 it should be capable of developing short time torque to the extent of 2 or 3 times of rated torque. 
 It should be capable of having wide speed variation. 
 It should be in a position to maintain preselected speed within tolerances from no load to full load. 

Therefore it should have the quick response to change. 
 Rolling mill requires high power motor generally dc motor and slip ring induction motor of multi-

kilowatt (above 100 H.P motor) is preferred. 
 According to the survey of ROLLING MILLS IN RAIPUR. The normal sizes of electric motors 

range from 400 H.P. to 1000 H.P. the 

 33.  Motors preferred for rolling mill drive is 

1. DC Motor 
2. AC slip ring Induction Motor 
3. Any of the above 
4. None of the above 

Answer 3. Any of the above 

Explanation:- 

Depending upon the type of mill selection of motor has to satisfy the following conditions. 

 Superior efficiency 
 Robust frame and shaft construction to withstand the severest duty 
 Less demand for maintenance 
 High degree of control and responsiveness 
 Great capacity for acceleration and deceleration. 
 Greater flexibility for extreme operating conditions. 
 it should be capable of developing short time torque to the extent of 2 or 3 times of rated torque. 
 It should be capable of having wide speed variation. 
 It should be in a position to maintain preselected speed within tolerances from no load to full load. 

Therefore it should have the quick response to change. 

Various motors used for Rolling Mills 
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1. Induction Motor 
2. DC Motor 

Induction Motors: 

AC slip ring motors are suitable for roughing and re-rolling mills where very precise speed control is not 
required. We can change the speed of slip induction motor by introducing resistance in the rotor circuit. 
This method is wasteful as the reduction in speed is proportional to copper losses taking place in the rotor 
circuit. As such slip motors are used for small re-rolling mills where wide speed range is not required. 
Besides wastage of energy taking place in the rotor, the introduction of resistance in rotor circuit converts 
the speed-torque characteristic of the induction motor from shunt to series. Therefore speed can not e 
maintained constant from no load to full load. This will make the motor to fly off to no load as soon as stock 
passes out of the stand. 

As such slip ring motors are suitable for roughing stands of the rolling mill. •Wastage of energy in the rotor 
of slip motor which is proportional to the reduction of speed can be avoided by employing cascaded 
induction motor. 

DC Motor 

The DC motors, because, of their inherent characteristics (smooth and precise speed control over the wide 
range), are best suited for the rolling mills. Speed control is effected either through Ward Leonard system 
or by grid controlled mercury arc rectifiers. D.C. motor is the only type of motor which can satisfy the 
stringent requirements of modern rolling mills.  By varying the applied voltage to the armature and keeping 
field constant it is possible to change the speed of the motor at constant torque up to rated speed. In this 
way requirement of higher constant torque at the low speed needed for effecting the heavy reduction in first 
passes is achieved. 

On the other hand, low torque and higher speed are required for rolling operation in final passes when for 
the section of the stock has become smaller, the torque needed is low and elongated material requires 
higher speed to clear off in the shortest possible time. This achieved by weakening field after rated speed is 
achieved by the increase of applied voltage to the armature. 

Hence in this way we get high speed at reduced torque i.e. H.P. remains same. • In case of reversible 
rolling mills, in order to ensure the high rate of acceleration, it becomes necessary to reduce the moment of 
inertia of motor to the minimum. This is achieved by increasing the length and diameter of the armature. 

  

34. In case of kiln drives 

1. Starting torque is almost zero 
2. Starting torque and running torque is nearly equal 
3. Starting torque is more than double of the running torque. 
4. None of the above 

Answer. 1 Starting torque is more than double of the running torque 

Explanation:- 
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Kiln drives: The rotary kiln is an indispensable part of a cement plant. The rotary kiln drives depend upon 
the type of cement making process (wet or dry). These are, in general, tubular tilted from the horizontal 
position with a ring fitted around them. This ring gear engages with one or two pinions. A variable speed 
motor drives the pinion. 

The requirements of a kiln motor are the following: 

1. Power requirement is very high 
2. Speed control ratio is 1:10. Very low creeping speeds of 1 rpm may be required. 
3. Starting torque should be in the range 200 to 250% of full load torque. 
4. The acceleration of the drive should be completed in about 15 s. 
5. For small periods an overload capacity of 200-250% may be required. 
6. The motor must have suitable control for inching and spotting during maintenance. 

The motors that meet the above requirements are ac commutator motors and Ward Leonard controlled dc 
motors. These have the disadvantage that the highest rating is limited by the commutator. Speed range is 
1:2 in ac commutator motors whereas a speed range of 1:10 with crawling speeds is possible with dc 
motors. Capital outlay, lower efficiencies and limitations due to the commutator, either in the Ward Leonard 
or AC commutator motors, may be overcome by the use of thyristorized drives. These have a wide range of 
speed control as against ac commutator motors. 

When two motors are used to deliver the power they must be designed to have equal load sharing without 
overloading any one of them. They must maintain the same speed. They may be series connected or 
parallel connected with closed-loop speed control. 

Converter fed dc motors in static Ward Leonard control have limitations on maximum operating speed and 
power rating due to the presence of a mechanical commutator. The ripple content in the armature current 
and possible discontinuous conduction further affect the commutating capability of the motor. Therefore for 
power ratings beyond this value, ac drives are suitable. Tubular mills for Cement Mill Process are very slow 
speed high power loads. 

A cycloconverter fed synchronous motor meets the requirements of a drive motor. The salient features of 
this system are: 

1. The drive can be controlled to have an excellent dynamic behavior with the fast regenerative 
reversal. 

2. The converter can be used for synchronous starting by varying the frequency with smooth 
acceleration up to desired speed. The disadvantages, such as peak starting current and 
consequent voltage dips in the supply can be completely eliminated. 

3. A continuous gearless drive is possible at crawling speeds. 
4. A motor with self-control has the characteristics of a dc motor with respect to both steady-state and 

dynamic behavior. It is free from hunting. It is mechanically strong, requiring little maintenance and 
can be built to have a rating several times that of converter-fed dc motors. The low inertia of the 
motor is also responsible for the fast response. 

5. A four quadrant operation is simple and straightforward. 
6. Poor line power factor similar to that of converter-fed dc motor. 
7. Field weakening is possible above base speed. 
8. The smooth speed control with minimal torque pulsations particularly at low speed is an added 

attraction, mainly when compared to synchronous motors or dc link converters. 
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35. Motor preferred for kiln drives is usually 

1. Slip ring induction motor 
2. Three phase shunt wound commutator motor 
3. Synchronous Motor 
4. Any of the above 

Answer 4. Any of the above 

Explanation:- 

The requirements of a kiln motor are the following: 

1. Power requirement is very high 
2. Speed control ratio is 1:10. Very low creeping speeds of 1 rpm may be required. 
3. Starting torque should be in the range 200 to 250% of full load torque. 
4. The acceleration of the drive should be completed in about 15 s. 
5. For small periods an overload capacity of 200-250% may be required. 
6. The motor must have suitable control for inching and spotting during maintenance. 

The motors that meet the above requirements are ac commutator motors and Ward Leonard controlled dc 
motors. These have the disadvantage that the highest rating is limited by the commutator. Speed range is 
1:2 in ac commutator motors whereas a speed range of 1:10 with crawling speeds is possible with dc 
motors. Capital outlay, lower efficiencies and limitations due to the commutator, either in the Ward Leonard 
or AC commutator motors, may be overcome by the use of thyristorized drives. These have a wide range of 
speed control as against ac commutator motors. 

When two motors are used to deliver the power they must be designed to have equal load sharing without 
overloading any one of them. They must maintain the same speed. They may be series connected or 
parallel connected with closed-loop speed control. 

Converter fed dc motors in static Ward Leonard control have limitations on maximum operating speed and 
power rating due to the presence of a mechanical commutator. The ripple content in the armature current 
and possible discontinuous conduction further affect the commutating capability of the motor. Therefore for 
power ratings beyond this value, ac drives are suitable. Tubular mills for Cement Mill Process are very slow 
speed high power loads. 

A cycloconverter fed synchronous motor meets the requirements of a drive motor. The salient features of 
this system are: 

1. The drive can be controlled to have an excellent dynamic behavior with the fast regenerative 
reversal. 

2. The converter can be used for synchronous starting by varying the frequency with smooth 
acceleration up to desired speed. The disadvantages, such as peak starting current and 
consequent voltage dips in the supply can be completely eliminated. 

3. A continuous gearless drive is possible at crawling speeds. 
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4. A motor with self-control has the characteristics of a dc motor with respect to both steady-state and 
dynamic behavior. It is free from hunting. It is mechanically strong, requiring little maintenance and 
can be built to have a rating several times that of converter-fed dc motors. The low inertia of the 
motor is also responsible for the fast response. 

5. A four quadrant operation is simple and straightforward. 
6. Poor line power factor similar to that of converter-fed dc motor. 
7. Field weakening is possible above base speed. 
8. The smooth speed control with minimal torque pulsations particularly at low speed is an added 

attraction, mainly when compared to synchronous motors or dc link converters. 

 36. Belt conveyors offer 

1. Zero starting torque 
2. Low starting torque 
3. Medium starting torque 
4. High starting torque 

Answer 4. High starting Torque 

Explanation:- 

Belt Conveyors are Designed to carry a wide variety of bulk materials and packed bags, boxes, pouches 
etc for various industries. Belt conveyors are economical and efficient conveying of materials over long 
distances, either in horizontal or limited inclines. It conveys high capacity of materials for lumpy ore stone, 
coal and wood logs.  

The coal or other material is transported using conveyors. In the event the conveyors stop with coal (or 
other material on them), it will require a substantial amount of torque to start the conveyor belt when it is 
loaded with coal. The design of the conveyor motor should look at the instance when the conveyor starts 
loaded to ensure it can successfully start the conveyor in this condition due to the higher mechanical 
starting torque that the conveyor requires when loaded with material. 

The belt conveyors have the ability to provide nearly continuous-flow transportation which enables the 
modern continuous mining machines to operate at maximum efficiency. Also, because the amount of 
material transported on a conveyor system depends on the belt speed, belt width, and weight of the 
material transported, belt conveyors can operate over a wide range of capacities. Another advantage of belt 
conveyor systems is the fact that they can be utilized in level or pitching terrain either underground or on 
the surface. 

 37.  In case belt conveyors 

1. Double Squirrel cage motors with direct-on-line starters are used 
2. Single phase induction motors are used 
3. D.C shunt motors are used 
4. Induction motors with star-delta starters are used 

Answer. 1. Double Squirrel cage motors with direct-on-line starters are used 

DOL starting have a maximum start current and maximum start torque. 
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Another advantage is better speed control can be done in the induction motor, so it is used for conveyor 
belt 

 38.  Which of the following motor is preferred for blowers or centrifugal fans? 

1. Wound Rotor Induction motor 
2. Squirrel cage Induction Motor 
3. DC Shunt Motor 
4. Both 2 and 3 

Answer.4. Both 2 and 3 

Explanation:- 

A centrifugal fan is a mechanical device for moving air or other gases. The terms “blower” and “squirrel 
cage fan“, (because it looks like a hamster wheel), are frequently used as synonyms. Centrifugal fans are 
constant displacement with normal starting torque devices or constant volume devices, meaning that, at a 
constant fan speed, a centrifugal fan moves a relatively constant volume of air rather than a constant mass. 
This means that the air velocity in a system is fixed even though the mass flow rate through the fan is not. 

For blower applications, the most common motors are 2-pole (3600 rpm), 4 poles (1800 rpm), and 6-pole 
(1200 rpm). 

The most preferred motor for the blower is squirrel cage induction motor, synchronous motor, DC 
shunt Motor, Split-phase motor. 

 39. In case of centrifugal pumps, the starting torque is generally 

1. Double the running torque 
2. Slightly more than running torque 
3. Same or slightly more than running torque 
4. Less than running torque. 

Answer 4. Less than running torque. 

Explanation:- 

Since in case of the centrifugal pump the most preferred motor is squirrel cage induction motor. In squirrel 
cage induction motor. This rotor has low starting torque per ampere of starting current. The starting current 
is high, and these motors exhibit good running torque. Motors containing rotors of this type generally have 
very good speed regulation and low percent slip. It should be noted that although motors with rotors that fall 
into this range exhibit poor starting torque per ampere of starting current, the starting torque is still greater 
than the amount of running torque. These motors do not generally exhibit difficulty starting unless the load 
requires some time to reach normal speed. The extended time will cause the high starting current to 
overheat the windings. 

40.  In a centrifugal pump if the liquid to be pumped has density twice that of water, then the horsepower 
required (as compared to that while pumping water) will be 
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1. Half 
2. Same 
3. Double 
4. Four times 

Answer.3. Double 
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04 – Electric Traction Marks:-18 

Content of Chapter:- 
4.1 Requirements of an ideal traction system. Different types of traction system used in india: Electric and diesel electric. 
4.2 Systems of track electrification: D. C single phase 25kv A. C composite system. 
4.3 Traction mechanics: Block diagram of A. C electric locomotive and function of each part. 
4.4 Traction Motors: Desirable characteristics, D c series motor, single phase A. C series motor and chopper controlled 
motors. 
4.5 definition of average and schedule sped factors affecting schedule speed. 
4.6 Speed-time curve: Trapezoidal and quadrilateral speed time curve and its applications. 
4.7 Current collecting system: Overhead wire and conductor rail system, current collector- pantograph types. 
4.8 Traction services: Urban, Suburban, main line services: Metro rail and mono rail: main features that different them, 
types of electric motor used, current collectors, speed time characteristics. 
 

1. The consideration involved in the selection of the type of electric drive for a particular application depends upon 

a) Speed control range andits nature 

b) Starting Nature 

c) Environmental condition 

d) All of the above 

 

2. Which of the following is an advantage of electric traction over other methods of traction ? 

a) Faster acceleration 

b) No pollution problems 

c) Better braking action 

d) All of the above 

 

3. Which of the following is the voltage for single phase A.C. system ? 

a) 22 V 

b) 440 V 

c) 5 kV 

d) None of the above 

 

4. Long distance railways use which of the following ? 

a) (a) 200 V D.C. 

b) (b) 25 kV single phase A.C. 

c) (c) 25 kV two phase A.C. 

d) (d) 25 kV three phase A.C. 

5. The speed of a locomotive is controlled by 

a) flywheel 

b) gear box 

c) applying brakes 
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d) regulating steam flow to engine 

 

6. Main traction systems used in India are, those using 

a) electric locomotives 

b) diesel engine locomotives 

c) steam engine locomotives 

d) all of the above 

 

7. in India diesel locomotives are manufactured at 

a) Ajmer 

b) Varanasi 

c) angalore 

d) Jamalpur 

 

8. For diesel locomotives the range of horsepower is 

a) 50 to 200 

b) 500 to 1000 

c) 1500 to 2500 

d) 3000 to 5000 

 

9. _______ locomotive has the highest operational availability. 

a) Electric 

b) Diesel 

c) Steam 

d) None 

 

10.The horsepower of steam locomotives is 

a) upto 1500 

 b) 1500 to 2000 

c) 2000 to 3000  

d) 3000 to 4000 

 

11.The overall efficiency of steam locomotive is around 

a) 5 to 10 percent 

b) 15 to 20 percent 

c) 25 to 35 percent 

d) 35 to 45 percent 

 

12.In tramways which of the following motors is used ? 

(a) D.C. shunt motor 

(b) D.C. series motor 

(c) A.C. three phase motor 

(d) AC. single phase capacitor start motor 

 

13.In a steam locomotive electric power is provided through 

a) overhead wire 
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b) battery system 

c) small turbo-generator 

d) diesel engine generator 

 

14.. Which of the following drives is suitable for mines where explosive gas exists ? 

a) Steam engine 

b) Diesel engine 

c) Battery locomotive 

d) Any of the above 

 

15.In case of locomotives the tractive power is provided by 

a) single cylinder double acting steam engine 

b) double cylinder, single acting steam engine 

c) double cylinder, double acting steam engine 

d) single stage steam turbine 

 

16.Overload capacity of diesel engines is usually restricted to 

a) 2 percent 

b) 10 percent 

c) 20 percent 

d) 40 percent 

 

17.In case of steam engines the steam pressure is 

a) 1 to 4 kgf/cm2 

b) 5 to 8 kgf/cm2 

c) 10 to 15 kgf/cm2 

d) 25 to 35 kgf/cm2 

 

18.The steam engine provided on steam locomotives is 

a) single acting condensing type 

b) single acting non-condensing type 

c) double acting condensing type 

d) double acting non-condensing type 

 

19.Electric locomotives in India are manufactured at 

a) Jamalpur 

b) Bangalore 

c) Chittranjan 

d) Gorakhpur 

 

20.The wheels of a train, engine as well as bogies, are slightly tapered to 

a) reduce frietion 

b) increase friction 

c) facilitate braking 

d) facilitate in taking turns 
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21.Automatic signalling is used for which of the following trains ? 

a) Mail and express trains 

b) Superfast trains 

c) Suburban and Urban electric trains 

d) All trains 

 

22.The efficiency of diesel locomotives is nearly 

a) 20 to 25 percent 

b) 30 to 40 percent 

c) 45 to 55 percent 

d) 60 to 70 percent 

 

23.The speed of a superfast train is 

a) 60 kmph 

b) 75 kmph 

c) 100 kmph 

d) more than 100 kmph 

 

24.The number of passanger coaches that can be attached to a diesel engine locomotive on  

broad gauge is usually restricted to 

a) 5 

b) 10 

c) 14 

d) 17 

 

25.. Which of the following state capitals is not on broad gauge track ? 

a) Lucknow 

b) Bhopal 

c) Jaipur 

d) Chandigarh 

 

26.Which of the following is the advantage of electric braking ? 

a) It avoids wear of track 

b) Motor continues to remain loaded during braking 

c) It is instantaneous 

d) More heat is generated during braking 

 

27.Which of the following braking systems on the locomotives is costly ? 

a) Regenerative braking on electric locomotives 

b) Vacuum braking on diesel locomo-tives 

c) Vacuum braking on steam locomo-tives 

d) All braking systems are equally costly 

 

28.Tractive effort is required to 

a) overcome the gravity component of train mass 

b) overcome friction, windage and curve resistance 
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c) accelerate the train mass 

d) do all of the above 

 

29.For given maximum axle load tractive efforts of AC. locomotive will be 

a) less than that of D.C. locomotive 

b) more than that of D.C. locomotive 

c) equal to that of D.C. locomotive 

d) none of the above 

 

30. Co-efficient of adhesion reduces due to the presence of which of the following ? 

a) Sand on rails 

b) Dew on rails 

c) Oil on the rails 

d) both (b) and (c) 

 

31. Due to which of the following co-efficient of adhesion improves ? 

a) Rust on the rails 

b) Dust on the rails 

c) Sand on the rails 

d) All of the above 

 

32.Quadrilateral speed-time curve pertains to which of the following services ? 

a) Main line service 

b) Urban service 

c) Sub-urban service 

d) Urban and sub-urban service 

 

33.Which of the following is the disadvantage of electric traction over other systems of  

traction ? 

a) Corrosion problems in the under-ground pipe work 

b) Short time power failure interrupts traffic for hours 

c) High capital outlay in fixed instal-lations beside route limitation 

d) Interference with communication lines 

 

34.Co-efficient of adhesion is 

a) high in case of D.C. traction than in the case of AC. traction 

b) low in case of D.C. traction than in the case of AC. traction 

c) equal in both AC. and D.C. traction 

d) any of the above 

 

35.Speed-time curve of main line service differs from those of urban and suburban  

services on following account 

a) it has longer free running period 

b) it has longer coasting period 

c) accelerating and braking periods are comparatively smaller 

d) all of the above 
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36.The rate of acceleration on suburban orurban services is restricted by the consideration of 

a) Engine power 

b) Track curves 

c) Passenger Discomfort 

d) Track size 

 

37. The specific energy consumption of a train depends on which of the following ? 

a) Acceleration and retardation 

b) Gradient 

c) Distance covered 

d) All of the above 

 

38.37. The friction at the track is proportional to 

a) 1/speed 

b) l/(speed)2 

c) Speed 

d) none of the above 

 

39.The air resistance to the movement of the train is proportional to 

a) speed 

b) (speed) 

c) (speed) 

d) 1/speed 

 

40.. The normal value of adhesion friction is 

a) 0.12 

b) 0.25 

c) 0.40 

d) 0.75 

 

41.. The pulsating torque exerted by steam locomotives causes which of the following? 

a) Jolting and skidding 

b) Hammer blow 

c) Pitching 

d) All of the above 

 

42.Which of the following braking systems is used on steam locomotives ? 

a) Hydraulic system 

b) Pneumatic system 

c) Vacuum system 

d) None of the above 

 

43.Vacuum is created by which of the following? 

a) Vacuum pump 

b) Ejector 
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c) Any of the above 

d) None of the above 

 

44.The resistance encountered by a train in motion is on account of 

a) resistance offered by air 

b) friction at the track 

c) friction at various parts of the rolling stock 

d) all of the above 

 

45.Battery operated trucks are used in 

a) steel mills 

b) power stations 

c) narrow gauge traction 

d) factories for material transportation 

 

46.method can bring the locomotive to dead stop. 

a) Plugging braking 

b) Rheostatic braking 

c) Regenerative braking 

d) None of the above 

 

47.. The value of co-efficient of adhesion will be high when rails are 

a) greased 

b) wet 

c) sprayed with oil 

d) cleaned with sand 

 

48.The voltage used for suburban trains in D.C. system is usually 

a) 12 V 

b) 24 V 

c) 220 V 

d) 600 to 750 V 

 

49.For three-phase induction motors which of the following is the least efficient method of  

speed control ? 

a) Cascade control 

b) Pole changing 

c) Rheostatic control 

d) Combination of cascade and pole changing 

 

50.Specific energy consumption becomes 

a) more on steeper gradient 

b) more with high train resistance 

c) less if distance between stops is more 

d) all of the above 
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51.. In main line service as compared to urban and suburban service 

a) distance between the stops is more 

b) maximum speed reached is high 

c) acceleration and retardation rates are low 

d) all of the above 

 

52. Locomotive having monomotor bogies 

a) has better coefficient of adhesion 

b) are suited both for passanger as well as freight service 

c) has better riding qualities due to the reduction of lateral forces 

d) has all above qualities 

 

53.Series motor is not suited for traction duty due to which of the following account ? 

a) Less current drain on the heavy load torque 

b) Current surges after temporary switching off supply 

c) Self relieving property 

d) Commutating property at heavy load 

 

54.When a bogie negotiates a curve, reduction in adhesion occurs resulting in sliding.  

Thus sliding is acute when 

a) wheel base of axles is more 

b) degree of curvature is more 

c) both (a) and (b) 

d) none of the above 
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05 – Tariff and Power  factor Improvement Marks:-08 

Content of Chapter:- 
5.1 Tariff: Desirable characteristics, types 
5.2 Power Factor: Disadvantage of low power factor, advantage of improve dp.f causes of low p.f. avoidance 
of low p.f without using p.f improvement devices. 
5.3 Power factor improvement using static capacitor, most economical power factor improvement devices 
from consumer and electrical supply company point of view. 
1. Tariff is best defined as: 

a) The duty imposed on exporting electrical equipment 

b) The rate at which electricity is supplied to the consumer 

c) A set of rules explaining the pros and cons of using a specific rating of alternators 

d) None of these 

 

2. Which of the following is an objective of tariff 

a) Recovery of cost on production of power 

b) Recovery of capital investment 

c) Profit gain 

d) All of these 

 

3. Which of following is correct statement about Simple tariff: 

a) Has no discrimination of consumers 

b) Charges more to commercial users 

c) Enoourages use of electricity 

d) Is most commonly used tariff method 

 

4. The tariff in which power factor is taken as reference 

a) Sliding scale tariff 

b) kVA maximum demand tariff 

c) kW and kVAR tariff 

d) All of these 

 

5. Find the overall cost of energy per kWh when annual charges are $30,000 and the  

annual energy charges are $1,50,000: 

a) $0.2 

b) $2.5 

c) $5 

d) $25 

 

6. Power factor can be improved by connecting which among these? 
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a) Static capacitors. 

b) Resistors. 

c) Synchronous condensers. 

d) Both (a) and (c). 

 

7. What is the advantage of the static capacitors? 

a) Low losses. 

b) Easy installation. 

c) Lower maintenance. 

d) All of the above. 

 

8. Which among these is the advantage of synchronous condensers? 

a) Helps in achieving the stepless control of power factor. 

b) The motor windings have a lower thermal stability. 

c) The maintenance cost is low. 

d) All of the above. 

 

9. Phase advancers are used for which among the following machines? 

a) Transformers 

b) Synchronous machines. 

c) Induction motors. 

d) DC machines. 

 

10.What is the main disadvantage of phase advancers? 

a) Cannot be used for motors below 200 H.P 

b) Produces noise. 

c) Can be used where synchronous motor is un admissible. 

d) None of these. 

 

11.The most suitable location for the power factor improvement device is 

a) Near the electrical appliance which is responsible for the poor power factor. 

b) At the sending end. 

c) At the receiving end in case of transmission lines. 

d) Both (a) and (c). 

 

12. A synchronous motor takes the leading current when it is 

a) Overexcited 

b) Under excited 

c) Not excited 

d) Either (a) or (b) 

 

13.For voltage boosting in distribution networks the capacitors used is 

a) Series capacitors 

b) Shunt capacitors 

c) Both (a) and (b) 

d) None of these 
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14.To reduce the power consumption, the capacitors should be located 

a) As close as possible to the load 

b) As far as possible to the load 

c) Not too close not too far from the load 

d) All of these 

15.If an alternator is supplying load of 350 kW at 0.6 pf lagging and its power factor is  

raised to unity then to supply the alternator for the same kVA loading, the extra  

required kilowatts will be 

a) 205 kW 

b) 212 kW 

c) 233 Kw 

d) 246 kW 

 

16.In order to improve the power factor of equipment operating at lagging power factor, a  

capacitor is connected 

a) In series with the equipment 

b) In parallel with the equipment 

c) In series-parallel with the equipment 

d) Either (a) or (b) 

 

17.Phase advancers are used to improve the power factor of 

a) Induction motors 

b) Induction generators 

c) Synchronous motors 

d) Synchronous generators 

 

18.Power factor of a load can be improved by using 

a) Static capacitors 

b) Synchronous condenser 

c) Phase advancer 

d) All of the above 

 

19.If power factor is less than unity then it will result in 

a) Large kVA rating of equipment 

b) Greater conductor size 

c) Large copper losses 

d) All of these 

 

20.If the load current decreases then the power factor 

a) Will also decrease 

b) Will increase 

c) Will remains unchanged 

d) None of these 

 

21.The wattles component is 
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a) I 

b) I cos∅ 

c) I sin∅ 

d) None of these 

22.The electrical power developed by a hydroelectric plant is given by ______________. 

a) P = (735.5 / 75) Q H η kW 

b) P = (75/735.5) Q H η kW 

c) P = (75 * 735.5) Q H η kW 

d) P = 7 / (75 * 735.5) Q H η kW 

 

23.In a hydro plant, if the discharge is 200 m3/s and the head of the water is 100 m. If the  

efficiency of the turbine alternator is set to 0.85, find the power developed 

a) 66.67 MW 

b) 166.7 MW 

c) 667.8 MW 

d) 176.52 MW 

 

24.Power factor is a ratio of: 

a) True power to apparent power 

b) Apparent power to true power 

c) Sum of real and reactive to apparent power 

d) Apparent power to (real – reactive) power 
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