
 
 

 

ELECTRICAL ENGINEERING AND INSTRUMENTATION 

( 2 MARKS WITH ANSWERS) 

UNIT I     DC MACHINES  

1. How will you find the direction of emf using Fleming’s Right Hand Rule?  

 The thumb, the forefinger and the middle finger of the right hand are held so that these  

fingers are mutually perpendicular, then Forefinger - Field  Thumb - Motion  Middle 

finger- I, current  

2. How will you find the direction of force produced using Fleming’s Left Hand 

Rule? 

 The thumb , forefinger and middle finger of the left hand are held so that those fingers 

are mutually perpendicular then Forefinger - Field Thumb - Motion(due to force)  

Middle finger - I, current  

3. How are armature windings classified based on the placement of the coil inside the 

armature slots? 

Single layer winding and Double layer winding  

4. Write down the emf equation for d.c generator.  

 E = (фNZ / 60)(P/A) V  Where P= number of poles  Z= Total number of conductors  

A= number of parallel paths Ф= flux per pole  N= speed in rpm  

      5.  Why the armature core in d.c machines is constructed with laminated steel sheets  

instead of solid steel steel?  

 Steel sheets offer low relutance path for the magnetic field , laminated sheets reduce 

eddy current loss.  

     6. Why is commutator employed in d.c machines? 

• Conduct electricity between armature and fixed brushes  

• Converts altenatingemf into unidirectional emf and vice versa  

    7. Distinguish between shunt and series field coil constructions. 

 Shunt field coils are wound with wires of small cross section and have more number of  

turns. Series field coils are wound with wires of larger cross section and have less 

number of turns.  
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8. How does a d.c motor differ from d.c generator in construction?  

 Generators are normally placed in closed room , accessible only to skilled operators. 

Therefore on ventilation point of view they may be constructed with large opening in 

the frame.  Motors on the other hand , have to be installed right in the place of use 

which may have dust, dampness,inflammable gases, chemical fumes etc . To protect the 

motors against these elements , the motor frames are made either partly closed or totally 

closed or flame proof etc.  

9. How will you change the direction of rotation of a d.c motor?  

 Either the direction of the main field or the direction of current through the armature  

conductors is to be reserved.  

10. What is back emf in d.cmotors ? 

 As the motor armature rotates , the system of conductor come across alternate North 

and South pole magnetic fields causing an emf induced in the conductors. The direction 

of the emf induced in the conductors . The direction of the emf induced is in the 

direction opposite to the current .As this emf always opposes the flow of current in 

motor operation it is called back emf.  

11. What is the function of a no-voltage release coil provided in a dc motor starter? 

As long as the supply voltage is on healthy condition the current through the NVR coil  

produce enough magnetic force of attraction and retain the starter handle in the ON 

position against spring force. When the supply voltage fails or becomes lower than a 

prescribed value the electromagnet may not have enough force and the handle will come 

back to OFF position due to spring force automatically. Thus a no-voltage or under 

voltage protections given to the motor. 12. Enumerate the factors on which the speed of 

a dc motor depends.  N = (V-IaRa)/ф 

 The speed of dc motor depends on three factors.  

• Flux in the air gap  

• Resistance of the armature circuit  

• Voltage applied to the armature  
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14. How can one differentiate between long shunt compound generator and short 

shunt compound generator?  

 In a short shunt compound generator the shunt field circuit is shorter i.e. across the  

armature terminals. In a long shunt compound generator the shunt field circuit is 

connected across the load terminals.  

15. Why is the emf not zero when the field current is reduced to zero in a dc 

generator ? 

 Even after the field current/magnetizing force is reduced to zero the machine is left out  

with some flux as residue.  Emf due to this residual flux is available when field current 

is zero.  

16. On what occasions dc generators may not have residual flux? 

• The generator may be put for its first operation after its construction.  

• In previous operation the generator would have been fully demagnetized.  

17. What are the conditions to be fulfilled for a dc shunt generator to build up 

emf?  

• The generator should have residual flux • The field winding should be connected in 

such a manner that the flux set up by the field winding should be in the same direction 

as that of residual flux  

• The field circuit resistance should be less than critical field resistance 

• Load circuit resistance should be above its critical load resistance  

18. How the critical field resistance of a dc shunt generator is estimated from its 

OCC?  

 Critical field resistance can be obtained from OCC by drawing a straight line passing 

through the origin and tangent to the initial straight line portion of OCC. The slope of 

this line gives the value of critical field resistance for the given speed at which OCC is 

obtained.  

19. Define the term armature reaction in dc machines.  

 The interaction between the flux set up by the current carrying armature conductors 

with the main field flux is defined as armature reaction.  
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20. What are the two unwanted effects of armature reaction?  

• Cross magnetizing effect / Distorting effect  

• Demagnetizing effect  

21.Define critical field resistance in dc shunt generator 

 Critical field resistance is defined as the resistance of the field circuit which will cause 

the shunt generator just to build up its emf at a specified field.  

22.What is the function of carbon brush used in D.C generator?  

The function of carbon brush is to collect current from the commutator and supply to 

the external load circuit and to the field circuit.  

23.Write the number of parallel paths in a lap and wave connected windings  

In a lap wound machine, the number of parallel paths is equal to the number of poles. 

But in wave wound machine, the number of parallel paths is always two irrespective of 

number of poles.  

24. What is the basic difference between dc generator and dc motor 

Generator converts mechanical energy into electrical energy. Motor converts electrical 

energy into mechanical energy. But there is no constructional difference between the 

two. 

25.What is the relation between electrical degree and mechanical degree?  

Electrical degree θe and mechanical degree are related to one another by the number of 

poles P, the electrical machine has, as given by the following equation. θe = (P/2) θm 

26. What is the meaning of electrical degree?   

Electrical degree is used to account the angle between two points in rotating electrical 

machines. Since all electrical machines operate with the help of magnetic fields, the 

electrical degree is accounted with reference to the polarity of magnetic fields. 180 

electrical degrees is accounted as the angle between adjacent North and South poles  

27. Why short-pitch winding is preferred over full pitch winding?  

Advantages: -  

• Waveform of the emf can be approximately made to a sine wave and distorting  

harmonics can be reduced or totally eliminated.  
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• Conductor material, copper is saved in the back and front-end connections due to less  

coil span.  

• Fractional slot winding with fractional number of slots/phase can be used which in 

turn reduces the tooth ripples.  

• Mechanical strength of the coil is increased 

           28.Define winding factor.   

The winding factor Kw is defined as the ratio of phasor addition of emf induced in all 

the coils belonging to each phase winding of their arithmetic addition.  

           UNIT 2  TRANSFORMERS. 

1. Mention the difference between core and shell type transformers.  

 In core type, the windings surround the core considerably and in shell type the core 

surround the winding.  

2. What is the purpose of laminating the core in a transformers?  

To reduce eddy current loss. 

3. Give the emf equation of a transformer and define each term  

Emf induced in primary coil E1 = 4.44 fΦ mN1 volt  Emf induced in secondary coil E2 

= 4.44fΦ mN2 volt Where f is the frequency of AC input Φ m is the maximum value of 

flux in the core N1, N2 are the number of primary and secondary turns.  

4. Does the transformer draw any current when secondary is open ?Why ? 

Yes,it (primary) will draw the current from the main supply in order to magnetize the 

core and to supply iron and copper losses on no load . There will not be any current in 

the secondary since secondary is open.  

5. Define voltage regulation of a transformer  

 When a transformer is loaded with a constant primary voltage , the secondary voltage 

decreases for lagging power factor load, and increases for leading pf load because of its 

internal resistance and leakage reactance.  

 The change in secondary terminal voltage from no load to full load expressed as 

percentage of no load or full load voltage is termed as regulation.  

 % regulation down = (0V2-V2) x 100/0V2 
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 % regulation up = (0V2-V2) x 100/V2  

6. Full load copper loss in a transformer is 1600 watts. What will be the loss at half 

load?  

 If x is the ratio of actual load to full load then copper loss = x2 

(full load copper loss)  Here Wc = (0.5)2 

x 1600 = 400 watts  

7.Define all day efficiency of a transformer . 

 It is the computed on the basis of energy consumed during a certain period , usually a  

day of 24 hrs.  ηall day = output in kWh /input in kWh for 24 hrs.  

8.why transformers are rated in kVA ?  

 Copper loss of a transformer depends on current and iron loss on voltage. Hence total  

Losses depend on Volt- Ampere and not on the power factor. That is why the rating of  

Transformers are in kVA and not in kW.  

9. What are the typical uses of auto transformer ? 

(i)To give small boost to a distribution cable to correct for the voltage drop.  

(ii)As induction motor starters. 6. What are the applications of step-up and step-down 

transformers?  

 Step-up transformers are used in generating stations. Normally the generated voltage 

will be either 11 kV.  

 This voltage (11 KV) is stepped up to 110 kV or 220 kV or 400 kV and transmitted 

through transmission lines. (In short it may Be called as sending end).  

 Step-down transformers are used in receiving stations. The voltage are again stepped 

down to 11 kV or 22 kV and transmitted through feeders.(In short it may be called as 

receiving end).  

Further these 11 kV or 22kV are stepped down to 3 phase 400 V by means of a 

distribution transformer and made available at consumer premises. The transformers 

used at generating stations and receiving stations are called power transformers.  

10.. How transformers are classified according to their construction ? 

 Or  
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 Mention the difference between “CORE” and “SHELL” type transformers.  

 Or  

 What are the two types of cores used ? Compare them.  

 Transformers are classified according to their construction as , 

 (i)Core type (ii) Shell type (iii)Spiracore type.  

 Spirakore type is a latest transformer and is used in big transformers.  

 In “core” type, the windings (primary and secondary)surround the core and in “shell” 

type, the core surround the  windings.  

11.. Explain on the material used for core construction.  

 The core is constructed of transformer sheet steel laminations assembled to provide a  

Continuous magnetic path with a minimum of air gap included. The steel used is of high 

silicon content sometimes heat treated to produce a high permeability and a low 

hysteresis loss at the usual operating flux densities. the eddy current loss is minimized 

by laminating the core, the laminations being insulated from each other by light coat of 

core-plate vanish or by an oxide layer on the surface .the thickness of laminations varies 

from 0.35 mm for a frequency of 50 Hz and 0.5 mm for a frequency of 25 Hz.  

12.. When will a Bucholz relay operate in a transformer ?  

Bucholz rely is a protective device in a transformer. If the temperature of the coil 

exceeds its limit, Bucholz relay operates and gives an alarm.  

13. How does change in frequency affect the operation of a given transformer?  

 With a change in frequency, iron loss, copper loss, regulation, efficiency and 

heatingvaries and thereby the Operation of the transformer is affected.  

14. What is the angle by which no-load current will lag the ideal applied voltage?  

In an ideal transformer, there are no copper loss and no core loss, (i.e. loss free core).  

The no load current is only magnetizing current. Therefore the no-load current lags 

behind by an angle of 90˚. However the windings possess resistance and leakage 

reactance and therefore the no-load current lags the applied voltage slightly less than 

90˚.  

15. List the advantages of stepped core arrangement in a transformer . 
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(i) To reduce the space effectively.  

(ii) To obtain reduced length of mean turn of the windings.  

(iii) To reduce I2R loss.  

16. Why are breathers used in transformers ? 

 Breathers are used to entrap the atmospheric moisture and thereby not allowing it to 

pass on to the transformer oil. Also to permit the oil inside the tank to expand and 

contract as its temperature increases and decreases.Also to avoid sledging of oil i.e. 

decomposition of oil. Addition of 8 parts of water in 1000000 reduces the insulations 

quantity of oil. Normally silica gel is filled in the breather having pink colour. This 

clour will be changed to white due to continuous use, which is an indication of bad 

silica gel, it is normally heated and reused.  

17. What is the function of transformer oil in a transformer ? 

 Nowadays instead of natural mineral oil, synthetic oils known as ASKRELS (trade 

name ) are used. They are noninflammable, under an electric arc do not decompose to 

produce inflammable gases. PYROCOLOR oil possess high dielectric strength. Hence it 

can be said that transformer oil provides , (i)good insulation and (ii)cooling .  

18. A 1100/400 V, 50 Hz single phase transformer has 100 turns on the secondary 

winding. Calculate the number of turns on its primary.  

We know V1 / V2 = k = N2 / N1 Substituting 400/1100 = 100/N1  N1 = 100/400 x 1100  

= 275 turns.  

19. What are the functions of no-load current in a transformer ? 

 No-load current produces flux and supplies iron loss and copper loss on no-load.  

21. Can the voltage regulation of a transformer go to negative? If so under what 

condition? 

 Yes. If the load has leading power factor. 

           22. Distinguish between power transformer and distribution transformer . 

 Power transformers have very high power ratings in the order of MVA. They are used 

in generating and receiving stations. Sophisticated controls are required. Voltage ranges 

will be very high. Distribution transformers are used in consumer side. Voltage levels 
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will be medium. Power ranging will be small in order of kVA. Complicated controls are 

not needed.  

23. What is the purpose of providing ‘taps’ in transformer and where these are 

provided?  

 In order to attain the required voltage , ‘taps’ are provided. Normally it is provided at 

low voltage side.  

 24. What is prime mover?  

 The basic source of mechanical power which drives the armature of the generator is 

called prime mover.  

25. Give the materials used in machine manufacturing  

 Three materials are used in machine manufacturing.  

 (i)steel – to conduct magnetic flux  

 (ii)copper – to conduct electric current  

 (iii)Insulation  

26. What are the factors on which hysteresis loss depends ? 

 The hysteresis loss depends on the magnetic flux density , frequency f and the volume 

of the material V.  

27. What is core loss? What is its significance in electric machines?  

 When a magnetic material undergoes cyclic magnetization, two kinds of power losses  

occur on it – hysteresis and eddy current loss which together are known as core loss. It 

is important in determining heating, temperature rise, rating and efficiency of 

transformers, machines and other a.c run magnetic devices.  

28. What is eddy current loss?  

 When a magnetic core carries a time varying flux voltages are induced in all possible  

paths enclosing flux. Result is the production of circulating current in core. These 

induced currents do no useful work are known as eddy current and have power loss 

known as eddy current loss.  

29. How are hysteresis and eddy current losses minimized?  

 Hysteresis loss can be minimized by selecting materials for core such as silicon steel & 
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steel alloys with low hysteresis coefficient and electrical resistivity. Eddy current losses 

are minimized by laminating the core.  their moving parts. 

UNIT 3 

INDUCTION MACHINES AND SYNCHRONOUS MACHINES 

 

     1. Why almost all large size Synchronous machines are constructed with rotating 

field  system type? 

The following are the principal advantages of the rotating field system type construction 

of Synchronous machines:The relatively small amount of power, about 2% required for 

field system via slip-rings and brushes. For the same air gap dimensions, which is 

normally decided by the kVA rating, more space is available inthe stator part of the 

machine for providing moreinsulation to the system of conductors, especially 

formachines rated for 11kV or above. Insulation to stationary system of conductors is 

notsubjected to mechanical stresses due to centrifugal action. Stationary system of 

conductors can easily bebraced to prevent deformation. It is easy to provide cooling 

arrangement for astationary system of conductors. Firm stationary connection between 

external circuit and system of conductors enable he machine to handle largeamount of 

volt-ampere as high as 500MVA.  

2. Write down the equation for frequency of emf induced in an Altenator. 

Frequency of emf induced in an Alternator,f ,expressed in cycles persecond or Hz, is 

given by the following equationF = (PN)/120 Hz Where P- Number of poles N-Speed in 

rpm 

3. How are alternators classified? 

According to type of field systemStationary field system type Rotating field system type  

According to shape of field systemSalient pole type Smooth cylindrical type  

4. Name the types of Alternator based on their rotor construction. 

Alternators can be classified into the following two types according to its rotor 

constructionSmooth cylindrical type alternator Salient pole alternator  

5. Why do cylindrical Alternators operate with steam turbines? 

Steam turbines are found to operate at fairly good efficiency only at high speeds. The 

high speed operation of rotors tends to increase mechanical losses and so the rotors 
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should have a smooth external surface. Hence, smooth cylindrical type rotors with less 

diameter and large axial length are used for Synchronous generators driven by steam 

turbines with either 2 or 4 poles. 

6. Which type of Synchronous generators are used in Hydro-electric plants and 

why? 

As the speed of operation is low for hydro turbines use din Hydro-electric plants, salient 

pole type Synchronous generators are used. These allow better ventilation and also have 

other advantages over smooth cylindrical type rotor. 

7. What are the advantages of salient pole type construction used for Synchronous 

machines? 

Advantages of salient-pole type construction are: They allow better ventilation The pole 

faces are so shaped that the radial air gap length increases from the pole center to the pole 

tips so that the flux distribution in the air-gap is sinusoidal in shape which will help the 

machine to generate sinusoidal emfDue to the variable reluctance the machine 

develops additional reluctance power which is independent of excitation  

8. Why is the stator core of Alternator laminated? 

The stator core of Alternator is laminated to reduce eddy current loss. 

9. How does electrical degree differ from mechanical degree? 

Mechanical degree is the unit for accounting the angle between two points based on their 

mechanical or physical placement. Electrical degree is used to account the angle between 

two points in rotating electrical machines. Since all electrical machines operate with the 

help of magnetic fields, the electrical degree is accounted with reference to the magnetic 

field. 180 electrical degree is accounted as the angle between adjacent North and South 

poles. 

10. What is distributed winding? 

When coil-sides belonging to each phase are housed or distributed in more than one slot 

under each pole region then the winding is called distributed winding 

fullpitch coil has width of coil otherwise called coil-span as 180º - angle between 

adjacent slots in electrical degree and x= 1,2,3… 

11. Why is short pitch winding preferred over full-pitch winding ? 
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Advantages Waveform of the emf can be approximately made to asine wave and 

distorting harmonics can be reduced or totally eliminated.  · Conductor material , copper , 

is saved in the back andfront end connections due to less coil-span. Fractional slot 

winding with fractional number of slots/phase can be used which in turn reduces thetooth 

ripples.  · Mechanical strength of the coil is increased.  

12. Define winding factor. 

The winding factor Kd is defined as the ratio of phasor addition of emf induced in all the 

coils belonging to each phase winding to their arithmetic addition. 

13. Why are Alternators rated in kVA and not in kW? 

The continuous power rating of any machine is generally defined as thepower the 

machine or apparatus can deliver for a continuous period so thatthe losses incurred in the 

machine gives rise to a steady temperature risenot exceeding the limit prescribed by the 

insulation class.Apart from the constant loss incurred in Alternators is the copper loss, 

occurring in the 3 –phase winding which depends on I2 R, the square of the current 

delivered by the generator. As the current is directly related toapparent – power delivered 

by the generator , the Alternators have only their apparent power in VA/kVA/MVA as 

their power rating. 

14. What are the causes of changes in voltage in Alternators when loaded? 

Variations in terminal voltage in Alternators on load condition aredue to the following 

three causes: 

· Voltage variation due to the resistance of the winding, R 

· Voltage variation due to the leakage reactanceof the winding, Xt 

· Voltage variation due to the armature reaction effect, Xa 

15. What do you mean by synchronous reactance? 

Synchronous reactance X s= (Xl + Xa) 

The value of leakage reactance Xl is constant for a machine based on its construction. X a 

depends on saturating condition of the machine.It is the addition of Xa , which represent 

the armature reaction effect between two synchronously acting magnetic fields that 

makes the total reactance Xa to be called syncheornous reactance. 

16. What is meant by synchronous impedance of an Alternator? 
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The complex addition of resistance, R and synchronous reactance ,jXs can be represented 

together by a single complex impedance Zs called synchronous impedance.In complex 

form Zs = (R + jXs ) 

17. What is meant by load angle of an Alternator? 

The phase angle introduced between the induced emfphasor, E andterminal voltage 

phasor , U during the load condition of an Alternatoris called load angle. 

18. Define the term voltage regulation of Alternator. 

The voltage regulation of an Alternator is defined as the change in terminal voltage from 

no-load to load condition expressed as a fraction or percentage of terminal voltage at load 

condition ; the speed and excitation conditions remaining same. 

19. Name the various methods for predetermining the voltage regulation of 3-phase 

Alternator. 

The following are the three methods which are used to predetermine the voltage 

regulation of smooth cylindrical type Alternators 

· Synchronous impedance / EMF method  

           · Ampere-turn / MMF method  

· Potier / ZPF method  

20. How synchronous impedance is calculated from OCC and SCC? 

Synchronous impedance is calculated from OCC and SCC as |Zs| = E0/Isc (for same If) 

A compromised value of Zs is normally estimated by taking the ratio of (E0/Isc) at 

normal field current Ifn. A normal field current Ifn is one which gives rated voltage Ur on 

open circuit. 

21. What are the advantages and disadvantages of estimating the voltage regulation 

of an Alternator by EMF method? 

Advantages: 

· Simple no load tests (for obtaining OCC and SCC) areto be conducted  

· Calculation procedure is much simpler  

Disadvantages: 

· The value of voltage regulation obtained by thismethod is always higher than the actual 

value  

22. Why is the synchronous impedance method of estimating voltage 
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regulation considered as pessimistic method? 

Compared to other methods, the value of voltage regulation obtained bythe synchronous 

impedance method is always higher than the actualvalue and therefore this method is 

called the pessimistic method. 

22. In what way does the ampere-turn method differ from synchronous impedance 

method? 

The ampere-turn /MMF method is the converse of the EMF method in the sense that 

instead of having the phasor addition of various voltage drops/EMFs, here the phasor 

addition of MMF required for the voltagedrops are carried out. Further the effect of 

saturation is also taken care of. 

23. What are the test data required for predetermining the voltage 

regulation of an Alternator by MMF method? 

Data required for MMF method are : 

· Effective resistance per phase of the 3-phase winding R  

· Open circuit characteristic (OCC) at rated speed/frequency  

· Short circuit characteristic (SCC) at rated speed/frequency  

24. Why is the MMF method of estimating the voltage regulation considered 

as the optimistic method? 

Compared to the EMF method, MMF method, involves more number of complex 

calculation steps. Further the OCC is referred twice and SCC 

is referred once while predetermining the voltage regulation for eachload condition. 

Reference of OCC takes care of saturation effect. As thismethod require more effort, the 

final result is very close to the actualvalue. Hence this method is called optimistic 

method. 3 - 5% 

25. State the condition at which the torque developed in a 3 phase inductionmotor is 

maximum. 

When R2=SX2 

26. What are the advantages of slip-ring I M over cage I M? 

(i) Rotor circuit is accessible for external connection. 

(ii) By adding external resistance to the rotor circuit the starting current is reduced with 

the added advantage of improving starting torque. 
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(iv) Additional speed control methods can be employed with the accessibility in the rotor 

circuit. 

27. What are the losses occurring in an I M and on what factors do they depend? 

Magnetic losses Wi 

Electrical losses Wcu 

Mechanical losses Wm 

For I M operating in normal condition (with constant voltage and 

frequency) magnetic and mechanical losses remain constant whereas 

electrical losses vary in square proportion to the current. 

28. What care should be taken at the time of construction to reduce eddy current 

losses in I M? 

Make the resistance of the core body as large as possible.This is achieved by laminating 

the stator core,stacked and revetted at right angles to the path of eddy current.The 

laminations are insulated from each other by thin coat of varnish. 

29 .What is the effect on speed if the load is increased on a 3 phase 

synchronous motor? 

The speed of operation remains constant from no load to maximum load in the motor 

operating at constant frequency bus bars. 

30.Why a synchronous motor is a constant speed motor? 

Synchronous motor work on the principle of force developed due to the magnetic 

attraction established between the rotating magnetic field and the main pole feed. Since 

the speed of rotating magnetic field is directly proportional to frequency the motor 

operates at constant speed. 

            31. What are V and inverted V curves of synchronous motor ? 

The variation of magnitude of line current with respect to the field current is called V 

curve . The variation of power factor with respect to the field current is called inverted V 

curve. 
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UNIT 4  

BASICS IN MEASUREMENT AND INSTRUMENTATION 

1. Define: Transducer 

A transducer is defined as a device that receives energy from one system and transmits 

it to another, often is a different form. 

2. Write the parameters of electrical transducer. 

The parameters of electrical transducer are: 

i. Linearity 

ii. Sensitivity 

iii. Dynamic range 

iv. Repeatability 

v. Physical size 

3. List the advantages of electrical transducers. 

The advantages of electrical transducers are: 

i. Electrical amplification and attenuation can be easily done. 

ii. Mass-interia effects are minimized. 

iii. Effects of friction are minimized. 

iv. Using very small power level. 

v. Electrical output can be easily used, transmitted and processed for the purpose of 

measurement. 

vi. The output can be indicated and recorded remotely at a distance from the sensing 

medium. 

4. Define: Viscosity 

Viscosity is defined as the property which determine the magnitudes of theresistance of 

the fluid to a shearing force. 

5. Give the types of potentiometer. 

The types of potentiometer are: 

i. Translatory 

ii. Rotational 

iii. Helipot 

6. Give the limitations of thermistor. 

Limitations of thermistor are: 

i. Non-linearity in resistance Vs temperature characteristics. 

ii. Unsuitable for wide temperature range. 

iii. Very low excitation current to avoid self-heating. 

iv. Need of shielded power lines, filters etc., due to high resistance. 

7. In what principles,inductive transducer works? 

i. Variation of self-inductance. 

ii. Variation of mutual-inductance. 
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8. Write a short notes on LVDT. 

LVDT(Linear Variable Differential Transformer) converts the mechanical energy into 

differential electrical energy. It has single primary winding, and two secondary 

windings wound on a hollow cylindrical former. An movable soft iron core slides within 

the hollow former and therefore affects the magnetic coupling between the primary and 

the two secondaries. 

9. List the advantages of LVDT. 

The advantages of LVDT are: 

i. High range of displacement measurement. 

ii. Friction and electrical isolation. 

iii. Immunity from external effects. 

iv. High input and high sensitivity. 

v. Ruggedness 

vi. Low hysteresis and low power consumption. 

10. List the limitations of LVDT. 

The limitations of LVDT are: 

i. Large displacements are required for appreciable differential output. 

ii. They are sensitive to stray magnetic fields. 

iii. Dynamic response is limited. 

iv. Temperature also affects the transducer. 

11. List the two physical parameters in strain gauge. 

The two physical parameters in strain gauge are: 

i. The change in gauge resistance. 

ii. The change is length. 

12. List out the features of piezo-electric accelerometer. 

The features of piezo-electric accelerometer are: 

i. Instrument is quite small in size and has a low weight. 

ii. The natural frequency is very high. 

iii. Useful for high input frequencies and the response is poor at low frequencies. 

iv. The crystal is a source with a high output impedance and in order to avoid loading 

effect, a voltage monitoring source of a high input impedance should be used. 

13. Define: Inductive Transducer 

Inductive transducer is defined as a device that converts physical motion into a change 

in inductance. It may be either of active or passive type. 

14. Give the principle of capacitive transducers. 

Capacitive transducer principle is a linear change in capacitance with changes in the 

physical position of the moving element may be used to provide an electrical indication 

of the elements position. 

C=KA/d 

Where K= dielectric constant. 
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15. Mention the functions performed by the measurement system. 

The functions performed by the measurement system are 

i. Indicating function 

ii. Recording function 

iii. Controlling function 

16 . List the functional elements of the measurement systems. 

The three main functional elements of the measurement systems are: 

i. Primary sensing element 

ii. Variable conversion element 

iii. Data presentation element 

17. Write the characteristics of the measurement system. 

Characteristics of measurement system is divided into two categories: 

i. Static characteristics 

ii. Dynamic characteristics 

18. Write the main static characteristics? 

The main static characteristics are: 

i. Accuracy 

ii. Sensitivity 

iii. Reproducibility 

iv. Drift 

v. Static error 

vi. Dead zone 

vii. Resolution 

viii. Precision 

ix. Repeatability 

19. Define static error 

Static error is defined as the difference between the true value and the measured value of 

the quantity. 

Static error = At – Am 

where Am =measured value of quantity 

At =true value of quantity. 

20.. Define resolution 

Resolution is defined as the smallest increment of quantity being measured which 

canbedetected with certainty being measured which can be detected with certainty by an 

instrument. 

21.. Define threshold 

Threshold is defined as the minimum value of the input at which the output 

startschanging/increasing from zero. 

22..Define linearity 

The linearity is defined as the ability to reproduce the input characteristics symmetrically 

and linearly. 

23..Define reproducibility 

Reproducibility is defined as the degree of closeness with which a givenvalue may be 

repeatedly measured. It is specified in terms of scale readings over a given period of time. 

24..Define drift 

Drift is defined as slow variation of reading from a fixed value. 
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25. Define speed response 

Speed response is defined as the rapidity with which a measurement system responds to 

changes in measured quantity. It is one of the dynamic characteristics of a measurement 

system. 

26..Define fidelity 

Fidelity is defined as the degree to which a measurement system indicates changes in the 

measured quantity without any dynamic error. 

27. Define dynamic error 

Dynamic error is defined as the difference between the true value of the quantity 

changing with time and the value indicated by the measurement system if no static error 

is assumed. It is also called measurement error. It is one the dynamic characteristics. 

 

UNIT 5 

ANALOG AND DIGITAL INSTRUMENTS 

1. What is a bridge circuit? 

A bridge circuit consists of a network of four impedance arms forming a closed circuit. A 

source of current is applied to two opposite junctions. The current detector is connected 

to other two junctions. 

2. What are the types of bridges? 

The types of bridges are: 

i. DC bridge 

ii. AC bridge 

3. What are the types of DC bridges? 

The types of DC bridges are 

i. Wheatstone bridge 

ii. Kelvin Double bridge 

4. What are the types of AC bridges? 

The types of AC bridges are 

i. Capacitance comparison bridge 

ii. Inductance comparison bridge 

iii. Schering bridge 

iv. Maxwell’s Inductance and capacitance bridge 

v. Hay’s bridge 

vi. Anderson bridge 

vii. Wien bridge 

5 . Which type of detector is used in ACbridges? 

The detectors used in AC bridges are 

i. Vibration galvanometers 

ii. Tunable amplifier 

iii. Head phones 

6 . Name the sources of errors in AC bridge measurements. 

The sources of errors in AC bridges are 

i. Errors due to stray magnetic fields 

ii. Leakage errors 
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iii. Eddy current errors 

iv. Residual errors 

v. Frequency and waveform errors. 

7. State the advantages of wein bridge. 

The advantage of wien bridge is the balance equation is independent of frequency and 

therefore is more accurate. 

8. State the disadvantage of wein bridge. 

The disadvantage of wien bridge is a standard variable capacitor. Variable capacitor is 

more costly. 

9. State the use of Weinbridge. 

Wien bridge is used for the measurement of unknown capacitance and frequency. 

10.Mention the methods that are used for generating the two electron beams within 

theCRT. 

The methods that are used for generating the two electron beams within the CRT are the 

double gun tube and split beam method. 

11. Mention the two storage techniques used in oscilloscope CRTs. 

The two storage techniques used in oscilloscope CRTs are mesh storage and phosphor 

storage. 

12. CRO has become an universal tool in all kinds of electrical and electronic 

investigation.Why ? 

CRO has become an universal tool in all kinds of electrical and electronic investigations 

because in CRO, the vertical input voltage is the voltage under investigation and it moves 

theluminous spot up and down in accordance with the instantaneous value of the voltage. 

When theinput voltage repeats itself at a fast rate, the trace (display) on the screen, 

appears stationary onthe screen. 

13. Name the components of a CRO. 

The Components of CRO are: 

i. cathode ray tube (CRT) along with electron gun assembly 

ii. deflection plate assembly 

iii. fluorescent screen 

iv. glass envelope and 

v. base. 

14. What is an electrongun ? 

An electon gun is the source of focussed and accelerated electron beam is the electron 

gun. The electron gun which emits electrons and forms them into a beam consists of a 

heater, a cathode, a grid a pre-accelerating anode, a focussing anode and an accelerating 

anode. 
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