
www.madinpoly.com 

FIFTH SEMESTER DIPLOMA EXAMINATION IN ENGINEERING 

/TECHNOLOGY OCTOBER 2019 

 

 

 

   

Subject: ELECTRICAL ENGINEERING MATERIALS 

Subject code: 5034 

Branch: EEE 

  

 

Prepared By  

    Name: ASHINA LULU  

    Designation: LECTURER  

    Department: ELECTRICAL & ELECTRONICS ENGINEERING 

    Mobile No. : 8592819495 

 

 

 

 

 

Solved question paper (Revision 2015) 

mad
inpoly.

co
m



 

                                      PART A 

1)  

1. High resistivity materials: 

 Tungsten 

 Nichrome 

2.  Advantages of ACSR: 

 Used in overhead power lines 

 Central strand is steel provides good strength 

 Capacity of transmission is high 

3.  Curie point: 

 The temperature point at which the materials will lose its magnetic property.it is called 

Curie point. 

4. Surface resistance: 

 Sheet resistance (also known as surface resistance or surface resistivity) is a common 

electrical property used to characterize thin films of conducting and semiconducting 

materials. It is a measure of the lateral resistance through a thin square of material. 

 

PART-B 

II) 

1. Specifications of conducting materials: 
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        Materials having low resistivity or high conductivity such as copper, silver and aluminum 

can be used for making coils for electrical machines. However, looking to optimum conductivity, 

mechanical strength and cost, copper is much suitable for making coils for electrical machines 

2. Intrinsic and extrinsic semiconductor 

   Intrinsic semiconductor is one which is made of semiconductor in its extremely pure    

form. 

 Extrinsic semiconductor is one which is the combination of intrinsic semiconductor and 

any one impurity. 

 When intrinsic semiconductor is doped with 5th group atoms P-type semiconductor is 

formed. 

 When intrinsic semiconductor is doped with 3rd group atoms N-type semiconductor is 

formed. 

 

Intrinsic semiconductor Extrinsic semiconductor 

 Extremely pure conductor  Impure semiconductor 

 Current conduction is by excited 

electrons  only 

 Conduction is either by free 

electrons or by holes 

 Poor conductivity at room 

temperature 

 High conductivity at room 

temperature 

 Conduction increases with increase 

in temperature 

 Conduction is depends on doping 

level 

 Fermi level lies between valance 

and conduction band 

 Fermi level lies either towards 

conduction band or valence band 

 No.of electrons in the conduction 

band and no.of holes in the valence 

band is exactly equal 

 No.of free electrons and holes are 

never equal 

 

 

3.  Energy band diagram of conductor insulator and semi conductor 
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  The band model 

 

 

 

The band model of conductors 

In conductors, the valence band is either not fully occupied with electrons, or the filled valence 

band overlaps with the empty conduction band. In general, both states occure at the same time, 

the electrons can therefore move inside the partially filled valence band or inside the two 

overlapping bands. In conductors there is no band gap between the valence band and conduction 

band. 

The band model of insulators 

In insulators the valence band is fully occupied with electrons due to the covalent bonds. The 

electrons can not move because they're "locked up" between the atoms. To achieve a 

conductivity, electrons from the valence band have to move into the conduction band. This 

prevents the band gap, which lies in-between the valence band and conduction band. 

Only with considerable energy expenditure (if at all possible) the band gap can be overcome; 

thus leading to a negligible conductivity. 

The band model of semiconductors 

Even in semiconductors, there is a band gap, but compared to insulators it is so small that even at 

room temperature electrons from the valence band can be lifted into the conduction band. The 

electrons can move freely and act as charge carriers. In addition, each electron also leaves a hole 

in the valence band behind, which can be filled by other electrons in the valence band. Thus one 

gets wandering holes in the valence band, which can be viewed as positive charge carriers. 
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4.  Flux density, reluctance and permeability  

1. Flux density (B) 

 

 It is defined as the flux per unit area. 

 Unit of flux density is wb/m² or tesla(T) 

                             Magnetic lines of force              

                              Area of the pole face 

2. Reluctance (S) 

 It is the property of magnetic material with which it opposes the flow of flux through it    

3. Permeability (µ) 

 It is the property of a magnetic material by which it allows the flux through it 

 Permeability value varies from material to material depending on saturation and temperature 

 A good magnetic material should have high permeability 

                       Permeability, µ =  

Where, µ = permeability 

            µ = µo µr 

                    B = flux density (T) 

            H = Magnetizing force (AT/m) 

            µo = absolute permeability 

                = 4π*  10-7  H/m  

            µr = relative permeability 

                = 1 for vacuum or air 

5. Short note on CRGO 

 CRGO refers to cold rolled grain oriented steel         

 It has many advantages, they are 

 High magnetic permeability 

 Reduced magnetostriction 

 High resistivity 
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 High stacking or laminating factor 

 Allow compact core design 

 Low lossess 

 Used in core for power transformer , distribution transformer 

 Low excitation current 

 Low inductions 

 Enhances ease winding and improves productivity 

6.  Properties of transformer oil: 

 The insulating media that placed inside the transformer and liquid circuits breakers. 

 In transformers oil used to provide electrical resistance between winding and act as a heat 

exchanger for the transformer. 

Properties are: 

a.electrical property:  

 dielectric strength 

 dielectric dissipation factor 

b. chemical properties:  water content 

 acidity 

 sludge content 

c. physical properties: viscosity 

 flash point 

 purity 

Application:   

 used in oil filled transformers 

 florescent lamp ballets 

 serve as a coolant 

 circuit breaker 
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 high voltage switches 

7. Impregnated paper insulation: 

 Paper is made from cellulose or glass 

 The properties are: 

 Thickness 

 Density 

 Tensile strength 

 Used as layer in transformers 

 Di-electric strength 

 Used in capacitors 

PART –C 

UNIT 1 

III a).  various types of resistors used in electronics 

 Wire wound resistors. 

 Metal film resistors. 

 Thick film and Thin film resistors. 

 Network and Surface Mount Resistors. 

 Variable Resistors. 

 Special resistor 

Resistors are the most fundamental and commonly used of all the electronic components, to the 

point where they are almost taken for granted but they play a vital role within a circuit 

 Carbon Resistors are the most common type of Composition Resistors.  

 Carbon resistors are a cheap general purpose resistor used in electrical and electronic circuits. 

 Their resistive element is manufactured from a mixture of finely ground carbon dust or graphite 

(similar to pencil lead) and a non-conducting ceramic (clay) powder to bind it all together 
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Carbon Resistor 

 

 Carbon composite resistor types are very cheap to make and are therefore commonly used in 

electrical circuits.  

 However, due to their manufacturing process carbon type resistors have very large tolerances 

so for more precision and high value resistances, film type resistors are used instead. 

Film Type Resistors 

 The generic term “Film Resistor” consist of Metal Film, Carbon Film and Metal Oxide 

Film resistor types, which are generally made by depositing pure metals, such as nickel, or an 

oxide film, such as tin-oxide, onto an insulating ceramic rod or substrate. 

 The resistive value of the resistor is controlled by increasing the desired thickness of the 

deposited film giving them the names of either “thick-film resistors” or “thin-film resistors”. 

 

Metal Film Resistors  

 have much better temperature stability than their carbon equivalents, 

 

 Lower noise and are generally better for high frequency or radio frequency applications.  

 

 Metal Oxide Resistors have better high surge current capability with a much higher 

temperature rating than the equivalent metal film resistors. 
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Wire wound Types of Resistor 

 Another type of resistor, called a Wire wound Resistor, is made by winding a thin metal 

alloy wire (Nichrome) or similar wire onto an insulating ceramic former in the form of a 

spiral helix similar to the film resistor above. 

Wire wound Resistor 

 These types of resistor are generally only available in very low ohmic high precision values 

(from 0.01Ω to 100kΩ) due to the gauge of the wire and number of turns possible on the 

former making them ideal for use in measuring circuits and Wheatstone bridge type 

applications. 

 

b). properties of silver 

 Pure silver is nearly white,  

 lustrous,  

 soft, and very ductile,  

 there are malleable, 

 it is an excellent conductor of heat and electricity. 

 It is not a chemically active metal, but it is attacked by nitric acid (forming the nitrate) 

and by    hot concentrated sulfuric acid. 

 Color : White. 

 Luster : Lustrous shine and is capable of a high degree of polish. 

 Ductility : It can be beaten into extremely thin sheets. 

 Malleability : Capable of being shaped or bent. 

 Conductivity: Excellent electrical and heat conductor. 

 Uses of silver: 

 Used for  jwellery  items 

 Relay contact 

 Electro plating 

 Circuit breaker. 
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                                                OR 

a) Properties of copper and aluminum 

 

Aluminium 

 Compared to copper it is Less in weight .  

 Low cost but less in conductivity. 

 More resistivity, as it has a chance of oxide surface formation which results in heating. 

 The density of aluminum is less than copper 

 Hence it is heavier compared to aluminum conductors it requires strong structures and 

hardware to bear the weight. 

 More ductile. 

  high tensile strength. So, it is able to make thin wires and it can manage a high amount 

of stress. 

 Compared to copper it has less conductivity and high resistivity but low in cost. 

 

Copper  

           Good conductor 

 Reddish brown in color 

 They are malleable and ductile 

 High  resistance to corrosion 

 It can weld at red heat 

 It alloys with metals like bronze, brass 

 It is non-magnetic 

 It oxidize above 180 degree 

 It has low contact resistance 

 Electrical resistivity 1.682micro ohm 

 Boiling temperature is 2595 degree Celsius 
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b). mechanical properties of conducting materials. 

 density 

 stress 

 strain 

 strength 

 ductility 

 hardness 

 toughness 

 fracture 

 

 

UNIT-II 

 

a). Types of semi conducting material 

Semiconductor  materials 

1. Germanium (Ge) 

 It is a 4th group element. 

 They are used in devices like radar detection, diodes , transistor, etc 

 It offers a better charge carrier mobility than silicon and is therefore used for some RF 

devices. 

 

2. Silicon (S) 

 It is a 4th group element 

 It is the most widely used semiconductor material. 

 It is easy to fabricate 

 It provides good general electrical and mechanical properties. 

 When it is used for integrated circuits(IC) it forms high quality silicon oxide. This silicon 

oxide is used for insulation layers between different active elements of   IC. 
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3. Gallium arsenide (GaAs) 

 It is the second most widely used type of semiconductor after silicon. 

 It is a brittle material 

 It is difficult to fabricate and this increases cost of GaAs devices. 

 It has lower hole mobility than silicon. So it is used in application such as P-type CMOS 

transistor. 

 It is also used as substrate for other semiconductors like InGaAs 

 It is used in RF devices 

 

4. Silicon carbide (SiC) 

 Silicon carbide has a breakdown capability which is about ten times that of silicon steel. 

 It is used in power devices because its losses are less and operating temperature is high. 

 Forms of silicon carbide were used in yellow and blue LED. 

 

5. Gallium Nitride (GaN) 

 It is used in microwave transistor. Because microwave transistor need high temperature 

and power. 

 It is used in microwave IC. 

 It is difficult to dope to give P-type region and it is sensitive to ESD. 

 It is insensitive to ionizing radiation. 

 It is used in blue LED. 

 

6. Gallium phosphide (GaP) 

 It has found in LED technology. 

 It was used in many early low to medium brightness LEDs producing a variety of colors. 

 Pure Gallium phosphide produces a green light, if it is doped with nitrogen it emits 

yellow-green. 

 If   it is doped ZnO, it emits red . 
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7. Cadmium sulphide  (CdS) 

 It is an inorganic compound and it is a yellow solid. 

 It occurs in nature with 2 different crystal structures. 

 Used in photo resistors and solar cells. 

 

8. Lead sulphide (PbS) 

 It is an inorganic compound and it is the most important compound of lead. 

 It is used as mineral galena 

 This was used in very early radio detectors known as ‘Cat’s Whiskers’. 

 

b).   p-n junction with forward bias 

P-N  junction 

 

 By joining P type and N type semiconductor, P-N junction is formed. 

 If 3rd group atoms are added into one side and 5th group atoms are added to other side of a 

semiconductor, a P-N junction is formed. 

 P-N junction can conduct current in one direction only.  

P-N junction with no bias 

 When a P-N junction is formed the following changes will occur immediately with no 

external voltage applied to the P-N junction i.e., with no biasing.  

 P- region has holes as majority carriers. These holes move towards the junction, 

combined with electrons in the N- region and become positive charged ions. 

 Similarly, the free electrons (majority carrier) in the N- region diffuse into P- region, 

combine with holes and become negative charged ions. 

 This happens near the junction. 

 After a few recombination of  holes and electrons a narrow width of fixed positive 

charges on N- side of junction and fixed negative charges on P- side of junction is 

formed. 

mad
inpoly.

co
m



 This will prevent further movement of electrons and holes 

 Because +ve charged ions in the N- side repels holes to enter P- side. 

 Similarly, -ve charged ions in the P- side repels electrons to enter N- side. 

 This region is called depletion region which prevents further movement of charge. 

 The region in which there is no majority carrier is called depletion region 

 The barrier set up against further movement of charge carrier is called potential barrier. 

 For silicon potential barrier is 0.7V and for germanium it is 0.3V. 

P-N junction with forward biasing 

 When an external voltage is applied across a P-N junction in such a way that positive 

terminal of battery is connected to P- side and negative terminal of battery is connected to 

N- side, it is called forward bias. 

 

 During forward bias, holes in the P- region will be repelled by the battery terminal and 

they move towards the P-N junction. 

 The electrons in the N- region will be repelled by the battery terminal and they move 

towards the P-N junction. 

 Due to this movement of electrons and holes in to the depletion region, the width of 

depletion region reduces. 

 When the applied voltage become higher than the barrier potential, the depletion region 

will be completely eliminated. 

 The minority carriers in the P- region are electrons, they are attracted towards the +ve 

terminal of battery. 

 This electron enters to N- side through battery and cause current in the external circuit. 

 As the applied voltage increase, more no. of electrons break their covalent bond and more 

current will flow. 

                                                         OR 

VI 

a) comparison of N type and P type semiconductor 
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P TYPE SEMICONDUCTOR 

 In a p-type semiconductor, the III group element of the periodic table is added as a 

doping element,  

 

 Trivalent impurity like Aluminium, Gallium, and Indium is added in the p-type 

semiconductor.  

 The impurity added in p-type semiconductor provides extra holes known as Acceptor 

atom, 

.  

 In a p-type semiconductor, the majority carriers are holes, and the minority carriers are 

electrons.  

 

 In p-type semiconductor the hole density is much greater than the electron density nh >> 

ne. 

 In the p-type semiconductor, the acceptor energy level is close to the valence band and 

away from the conduction band. 

 

 while the Fermi level of the p-type semiconductor lies between the acceptor energy level 

and the valence band. 

 Majority carriers move from higher to lower potential in p-type  

 

N- TYPE SEMICONDUCTOR 

  In n-type the V group element is the doping element. 

 While in the n-type semiconductor Pentavalent impurity like Arsenic, Antimony, 

Phosphorus, Bismuth, etc. are added. 

 Whereas in n-type semiconductor impurity provides extra electrons and termed as Donor 

atom. 

 

  In the n-type semiconductor, electrons are majority carriers, and holes are minority 

carriers. 

 The electron density is much greater than the hole density in the n-type semiconductor 

denoted as ne >> nh whereas, 

 In an n-type semiconductor, the donor energy level is close to the conduction band and 

away from the valence band. 

 

 Majority carriers move from higher to lower potential in p-type  

 Whereas, in n-type, the majority carriers move from lower to higher potential. 
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b). VI characteristics of P-N junction diode 

 

 

 

 

 

 During zero bias no current flow through the diode. 

 During forward biasing, the current will flow when applied voltage is higher than 

potential barrier. 
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The forward voltage at which the diode current increases rapidly is called cut- in voltage or 

knee voltage or barrier voltage. 

0.3 for silicon 

     0.3for germanium 

 During reverse biasing a very very small current flow through the diode due to minority 

charge carriers. 

 As the reverse voltage is increased continuously the PN junction breaks down and current 

increases suddenly. 

 The reverse voltage at which p-n junction breaks is known as break down voltage. 

                                   

UNIT-III 

a). comparison of hard and soft magnet 

Hard magnetic materials Soft magnetic materials 

 Difficult to magnetize and demagnetize  Easy to magnetize and demagnetize 

 These materials retain their magnetism even 

after the removal of applied magnetic field 

 The retention of magnetism after 

removal of applied field is negligibly 

small 

 Used for making permanent magnet  Used for making temporary magnet 

 They have large hysteresis loop area and 

hysteresis loss 

 They have small hysteresis loop area 

and hysteresis loss 

 Susceptibility and permeability are low  Susceptibility and permeability are 

high 

 Coercivity and retentivity values are large  Coercivity and retentivity values are 

less 

 Magnetic energy stored is high  Magnetic energy stored is less 

 Eddy current loss is high  Eddy current loss is less 

 They posses high value of BH product  Low BH product 
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b). draw and explain B-H curve 

B-H CURVE 

 Magnetic hysteresis:- The process of flux density (B) lagging behind the magnetizing force 

(H) in a magnetic material is called magnetic hysteresis. 

 The curve which represents the relationship between magnetic flux density (B) and field 

strength (H) is called B-H CURVE 

                                                                                   

                    

 

                 Fig a                                                                       B-H curve 

 Consider an unmagnetised bar of iron PQ. Magnetise it by placing it with in the field of a 

solenoid as shown in fig. 

 The field strength can be increased by increasing the current through the solenoid 

 Let H be increased from zero up to a certain maximum value and corresponding values of flux 

density can be noted 

                    B=µH= µ0µrH 

 If we plot relation between B and H, a curve oabc will get 

 B-H curve can be divided into  4 regions 

Initial portion (o-a):- during the region oa, H is too weak. It can not cause any large 

alignment of magnetic domains. So increase in flux density B is also small. 
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Middle portion (a-b):- by further increase of  H, more and more domains get aligned. So B 

increases almost linearly with H. 

Top portion (b-c) :- during this region, H is increased but only a small no. of domains are to 

be aligned. So increase in flux density is small 

Beyond top portion (beyond c):- beyond the point ‘c’ no more domains are available for 

alignment. Because all are aligned in the direction of magnetic field. So beyond ‘c’ if 

increasing H, flux density will not increase and the material is said to be saturated. 

Magnetization cycle or magnetic hysteresis 

 Let, a magnetizing force H is applied to an unmagnetised bar of iron PQ (shown in fig a) 

 

 

 

 

 First H is increased from zero to a certain maximum value. and gradually reduced to zero. 

Then we get B-H curve OAC 

 Then the magnetizing force now reversed (by reversing the battery connections) and increased 

in the –ve direction to a maximum value and gradually reduced to zero. We get curve CDEF 
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  Again H is increased in +ve direction (again reversing battery connection) to original 

maximum and get curve FGA 

 This closed loop is called magnetization cycle 

  When H is increased from zero to +H, magnetic domains are start to align and a B-H curve 

oa is obtained 

 Then decreasing H to zero. But B is not zero. B has a definite value = OC. 

 This is because by reducing H, all domains cannot come back to original position. Some are 

still in the aligned position. 

  This value of B is known as residual magnetism 

 The power of retaining the magnetism is called remanence or retentivity 

 When H is reversed , at a particular value of H  the remaining domains are come back to 

original position. So net flux density (B) become zero. 

  This –H required to demagnetize residual flux is called coercive force. 

 Further increase of H in negative direction, curve DE is obtained 

 Curve EF is obtained for decreasing H in –ve direction 

 Again increasing H in the +ve direction, curve FGA is obtained 

 It is seen that B is always lags behind H. This phenomenon is called hysteresis 

                                       OR 

a) various types of transformers  

Transformers 

 Transformers are also used in electronic circuits to perform their function under different 

operating frequencies, amplitude and current 

 Its principle of working is same 

 The eddy current loss is reduced by using high resistivity silicon steel laminations 

 They are works on electromagnetic induction principle 

Power transformers 

 These are mainly used for power supply to circuits 

 They works on 50 Hz supply 
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 Their main function is to step-up or step-down the voltage 

 They may be core type, or shell type                                      

 

 

                                                                               

                                                                                                               

 

                                

 It consists of a core and two windings 

 Power supply is given to primary winding and the load is connected to secondary side 

 These two windings are electrically separated but magnetically linked 

 The core is made of silicon steel laminations and windings are either of copper or 

aluminium 

 When power supply is given to primary winding, the flux is established and causes e.m.f in 

the secondary according to Faraday’s law of electromagnetic induction.   

Audio frequency transformers 
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 It works within a frequency range of 20 Hz to 500 Hz 

 They are of 2 types, a) output transformer  and   b) driver transformer 

 They are used to change the levels, match impedances,  and to connect transducers such as 

speakers 

 

Radio frequency (RF) transformers 

 

 They are used for high frequency input interstage coupling, capacitances etc. but gives d.c. 

isolation. 

 The coupling coefficient is of order of 0.3 

  

Intermediate frequency (IF) transformers 

 

 they are works at high frequency upto 100 MHz 

 they are used in receivers 

Carrier frequency transformers 

 They are used in carrier telephones to couple input and output stages to the lines or to 

couple different stages 

 They work in the frequency range of 20 KHz to 200 KHz  

Pulse frequency transformers 

 They transmit single pulses with high fidelity 

 Normally when an input s applied, the output is not the same but is distorted 

 They are used for triggering lasers, to match impedances etc 

Deflection coils 

 In its simplest form it is an electromagnet 

 It exerts magnetic field normal to the direction of an electron beam.  

b) application of ferrites 
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b)    application of ferrites 

Ferrites 

 

 Magnetic materials which have combined electrical and magnetic properties are known as 

ferrites. 

 It contains iron oxide and metal oxides 

 A ferrite is a type of ceramic compound composed of iron oxide (Fe O ) combined chemically 

with one or more additional metallic elements 

 They are electrically nonconductive and ferromagnetic, i.e., they can be magnetized or 

attracted to a magnet. 

 Ferrites are hard, brittle 

 It is made of large no. of small crystals 

 Hard ferrites have high coercivity  hence they are difficult to demagnetize. They are used to 

make magnets such as refrigerator magnet, loudspeaker and small electric motors 

 Soft ferrites have low coercivity. They are used in the electronics industry to make ferrite 

cores for inductors and transformers and in microwave components. 

 Ferrites are used widely due to their following properties 

 Ferrites are important components for the latest products such as cellular phones, video 

cameras, floppy drives etc 

 Ni-Cu-Zn ferrite has better properties at high frequencies than Mn-Zn ferrite 

 It has lower densification temperature than Ni-Zn ferrite 

 Ferrites are used to produce low frequency ultrasonic waves by magnetostriction 

 In computer, non volatile memories are made of ferrite materials. They store information 

even if power supply fails. Non-volatile memories are made up of ferrite materials as they 

are highly stable against shock and vibrations 

 Small antennas are made by winding a coil on ferrite rod used in transistor radio receiver 

 They are used as electromagnetic wave absorbers 

 Ferrites are used in high frequency transformer core and computer memories 

 They are used in microwave devices like circulators, isolators, and in radar circuits 
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 They are used in electronic inductors and transformers where high electrical resistance of 

ferrite leads to very low eddy current loss 

 They have importance in engineering and technology  because they possess  spontaneous 

magnetic moment below curie temperature 

 Due to the very low eddy current losses, ferrites are used as a core of coils in microwave 

frequency devices  

 Due to relatively low permeability and flux density compared to iron, ferrites are not 

suitable for use in high field and high power applications like motors, generators and power 

transformers 

                                                UNIT-IV 

IX.  

a) Types of capacitors used in engineering field 

1. Ceramic Capacitor:  

 Ceramic capacitor is found in many appliances ranging from radio to RF. 

  By far ceramic capacitors are the most commonly used  capacitors;  this  is  because 

these  capacitors  are  cheap,  reliable  &  their  loss  factor  is  much  lower.   

 These  ceramic capacitors are used in both leaded and surface mount formats. 

2. ElectrolyticCapacitor 

 This type of capacitor is polarized.  

 These capacitors are capable of offering higher capacitance value -generally above 1μF,  

 this type of capacitor is commonly used in low frequency applications 

 . Electrolytic capacitor has been employed in many appliances for a number of years.  

 The plates of this capacitor are crafted from conducting aluminum foil.  

 Owing to aluminum film the plates can be made extremely thin and these plates are 

flexible as well.  

 Hence these plates can be  packed at  the end of the construction procedure. 

 The two plates included in this capacitor are a bit different. 
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 The 1st one is coated with an insulating oxide sheet and a paper spacer drenched in 

electrolyte is positioned amid  them.  

 The foil insulated by the oxide coating is anode whereas the liquor electrolyte and the 

2nd foil operate as cathode. Electrolytic capacitor properties: 

3 .Tantalum Capacitor: 

 These  capacitors  are  even  polarized  and  they  too  supply  extremely  high  

capacitance  value  for  their  volume.  

 This  kind  of capacitor is extremely bigoted of being reversely biased, frequently causing 

explosion when applied under pressure. 

 A  tantalum  capacitor  consists  of  a  porous  tantalum  core  fragment  bordered  by 

tantalum pentoxide. 

 A tantalum cable is introduced into the core fragment and then expands axially from the 

constituent. 

 The tantalum pentoxide coating is layered  with graphite, manganese dioxide, a silver 

conductive outer layer and at last solder. Since year 1960, tantalum capacitors have been 

improving owing to the advancement and development of superior charge tantalum 

powders, unswervingly contributing to the blueprint of small tantalum capacitors.  

 A  tantalum  capacitor  consists  of  a  porous  tantalum  core  fragment  bordered  by 

There are a number of benefits of employing tantalum capacitor are as follows: 

 These capacitors have advanced volumetric efficiency 

 These capacitors can be easily fixed in any sort of circuit boards. 

 Tantalum capacitors have better frequency attributes 

 Tantalum capacitors are extremely dependable, as they do not lose capacitance 

 Tantalum  capacitors  can be  located  in  laptop,  PCs,  airbag  circuitry  in  trucks  &  

cars,  mobile  phones,  pagers  and  a  broad range of other devices 
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. 4. Variable Capacitor: 

 A variable capacitor is a kind of condenser which helps in accumulating energy by 

generating electric fields. 

 The forte of this gadget is that the capability to preserve power  can  be  altered 

either repetitively or deliberately through mechanical or electronic methods.  

 Variable capacitor’s capacitance may be altered all through the lifetime of the gadget 

itself. 

 A mechanical structure is employed in the capacitor, which permit altering the 

remoteness amid the different sets of plates, or specifically, the surface of the overlying 

plate area, together with  the  variable  capacitance  diodes.  All these alter their  

capacitance behavior owing to the reverse voltage bias application.  

 Various types of variable capacitor are accessible. They are as follows: 

 air variable capacitor 

 vacuum variable capacitor 

 variable tuning capacitor 

 high voltage variable ceramic capacitor 

5.PaperCapacitor 

 Paper  capacitors  are  prepared  from  paper  or  oil-impregnated  paper  and  aluminum  

foil  sheets  spin  into  a  drum  and conserved  with  wax. 

 These  paper  capacitors  were  normally  employed  but  are  now  substituted  by  the  

polymer  or  plastic made capacitors.  

 The paper capacitors are large,  

6.SilverMicaCapacitor: 

   This type of capacitor is not in use much these days but this kind of capacitor still 

supply very superior level of constancy, lower loss & accuracy where space is not a 

matter of concern. 

7. Polystyrene Film Capacitor: 
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 These are relatively cheap sort of capacitors but supply a close tolerance capacitor 

wherever required. These are tubular in shape; this is because the plate or dielectric 

sandwich is rolled collectively. 

 

8. Polyester Film Capacitor: 

 These capacitors are employed where cost is a concern as they do not supply a superior 

tolerance. These capacitors are in general only accessible as leaded electric constituents. 

9. Polycarbonate Capacitor: 

 This type of capacitors applied in  appliances where performance & reliability is 

important. The polycarbonate film in extremely steady and allows superior tolerance 

capacitor to be manufactured which will uphold capacitors capacitance value over time. 

 

10.MetalizedPolyesterFilmCapacitor: 

 This is basically a polyester film capacitor the only difference amid the two is that in 

metalized polyester capacitor, polyester film is metalized.  

 

b) Thermal classification of insulators 

 

Thermal Classification 

 Thermally the insulators are classified into seven types or seven classes they are class-Y, 

class-A, class-E, class-B, class-F, class-H, and class-C. 

Class-Y 

 The class-Y limitation temperature is 900 C and the materials come under class-Y are 

cotton, paper, silk, and similar organic materials. 

Class-A 

 The class-A limitation temperature is 1050 C and the materials come under class-A are 

impregnated paper, silk, polyamide, cotton, and resins. 

Class-E 
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 The class-E limitation temperature is 1200 C and the materials come under class-E are 

enameled wire insulation on the base of powdered plastics, polyvinyl epoxy resins, etc. 

Class-B 

 The class-B limitation temperature is 1300 C and the materials come under class-B are 

inorganic materials impregnated with varnish. 

Class-F 

 The class-F limitation temperature is 1550 C and the materials come under class-F are 

mica, polyester epoxide varnished in the high heat resistance. 

Class-H 

 The class-H limitation temperature is 1800 C and the materials come under class-H are 

composite materials on mica, glass, fiber, etc. 

Class-C 

 The class-C limitation temperature is >1800 C and the materials come under class-C are 

glass, mica, quartz, ceramics, Teflon, etc 

 

                             OR 

X. 

       a) properties and application of glass 

 Hardness and Brittleness. 

 It is a hard material as it has great impact resistance against applied load. ... 

 Weather Resistance. 

 Insulation. ... 

 Chemical Resistance. ... 

 Colour and Shape Varieties. ... 

 Transparency. ... 

 Fire Resistant Glazing. ... 

 Glass wool products are non-combustible and positioned for operating temperatures up to 

300°C. 
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 It is made of 80% recyclable materials 

 Is poses no health hazards 

 It is lightweight and easy to install 

 Glass wool will not promote mould growth or vermin infestation 

 It is non corrosive to metal 

Applications of Glass wool insulation 

 

 Cavity wall and dry wall insulation. 

 HVAC and Air-conditioning system insulations. 

 Pipe insulation. 

 Over purlin roof insulation in commercial buildings. 

 Suspended ceilings. 

 Industrial roof insulation. 

 Higher temperature insulations. 

 High performance sound proofing. 

 There are several advantages of installing fibreglass wool and some of the most important 

benefits include the following: 

* Easy to install and light in weight 

* Reduces energy consumption 

* Reduces noise pollution 

* Improves efficiency and comfort 

 This insulation material is considerably one of the cheapest materials made available 

these days.  

 It is therefore used for rooftops in homes and office spaces. 

  This material is made of 70% recycled glass and so it is considered to be eco friendly. 

 It can be installed easily if the ceilings are open. 

  It is also resistant to fire and insects.  
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 However, it is important to install these materials appropriately as improper installation 

can lead to fire hazards. 

b)    Explain polarization 

 Dielectric polarization occurs when a dipole moment is formed in an insulating material 

because of an externally applied electric field.  

 When a current interacts with a dielectric (insulating) material, the dielectric material 

will respond with a shift in charge distribution with the positive charges aligning with 

the electric field and the negative charges aligning against it.  

 By taking advantage of this response, important circuit elements such as capacitors can 

be made. 

 Dielectric polarization is the term given to describe the behavior of a material when an 

external electric field is applied on it. A simple picture can be made using a capacitor as 

an example. 

 Polarization is actually the alignment of the dipole moments of the fixed or induced 

dipole in the direction of the peripheral electric field. 

 The mechanism of polarization deals with how a molecule or atom is reacting to a 

peripheral electric field. 

 Simply we can say that it leads to the positioning of dipoles. 

 There are fundamentally four divisions of polarization mechanisms. 

 They are Electronic polarization, dipolar or Orientation polarization, Ionic 

polarization and Interfacial polarization. 

 

1.Electronic Polarization 

 

    Here, the neutral atoms get polarized and it results in the shifting of electrons. It is also     

known as atomic polarization. 

      2.Orientation Polarization 

 It is also known as dipolar polarization. 
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 Due to the thermal equilibrium of the molecules, in normal state the dipoles will be 

randomly aligned.  

 When a peripheral electric field is implemented, it results in polarization 

     3.  Ionic Polarization 

 From the name itself we can say that it is the polarization of ions. It results in the 

shifting of ions and forms dipole moment. It usually occurs in solid materials.  

     4.   Interfacial Polarization  

 It is also known as space charge polarization.  

    Here, due to the takes place. peripheral electrical field, at the interface of electrode 

and material the orientation of charge dipoles  

 

                                                            

 

 

 

  

  

 

  

 

 

       

 

 

mad
inpoly.

co
m

https://www.electrical4u.com/what-is-electric-field/

