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Q1.Solution  

Piezoelectricity, also called the piezoelectric effect, is the ability of certain materials to generate 

an AC (alternating current) voltage when subjected to mechanical stress or vibration, or to 

vibrate when subjected to an AC voltage, or both. The most common piezoelectric material is 

quartz. Certain ceramics, Rochelle salts, and various other solids also exhibit this effect. 

Application of piezoelectric Materials 

1. Microphones,  

2. Earphones,  

3. Beepers, and buzzers 

4. Crystals and ceramics as oscillators that generate predictable and stable signals 

at RF (radio frequencies) 

Q2. 
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http://searchcio-midmarket.techtarget.com/definition/voltage
http://searchcio-midmarket.techtarget.com/definition/oscillator
http://searchnetworking.techtarget.com/definition/radio-frequency
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Q2.Solution 

APPLICATIONS OF DIELECTRIC MATERIALS 

1.Capacitors which use vacuum,air& gases as dielectrics 

2.Dielectric losses in these capacitors are very small.Therefore these are used in radio frequency 

circuits  

3.Dielectric capacitors are used in mineral oil(transformer oil,sulphurhexafluoride) 

sulphurhexafluoride stable upto 100 degree celsius. it is used as an insulating material in high 

voltage transformers. 

4.Some enamels ,paints, varnishes are used to insulating coating on the wide range. 

Q2.Solution 

(i)Orientation Polarization 

The orientation polarization arises due to the presence of polar molecule in the dielectric medium.    

                                               

Fig. (a) Without field (b) With field 

 

Explanation:  

  In the case of a CH3Cl molecule, the positive and negative charges do not coincide.  The 

Cl
-
 has more electro negativity than hydrogen. Therefore, the chlorine atoms pull the 

bonded electrons towards them more strongly than hydrogen atoms.  Therefore, even in 

the absence of field, there exists a net dipole moment.  

 Now, when the field is applied, positive portion align along the direction of field and 

negative portion align in the opposite direction of the field. This kind of polarization is 

called as orientation polarization.  

 This depends on temperature; when temperature is increased, the thermal energy tends to 

randomize the alignment  

 

 

 



(ii) Space-Charge Polarization 

The space-charge polarization occurs due to the diffusion of ions, along the field direction, thereby giving 

rise to redistribution of charges in the dielectrics 

                                                               

Fig.  (a) Without field (b) With field 

Explanation  

 Without the application of external field, the ions are orderly arranged as shown in the 

Fig.  

 Now, when the field is applied, the ions diffuse with respect to the direction of applied 

field. Thus the polarization occurs, known as space charge polarization. 

 Normally, this type of polarization occurs in ferrites and semiconductors and will be very 

small. 

 

Q3.Solution 

 

Piezoelectricity, also called the piezoelectric effect, is the ability of certain materials to generate 

an AC (alternating current) voltage when subjected to mechanical stress or vibration, or to 

vibrate when subjected to an AC voltage, or both. The most common piezoelectric material is 

quartz. Certain ceramics, Rochelle salts, and various other solids also exhibit this effect. 

Application of piezoelectric Materials 

1. Microphones,  

2. Earphones,  

3. Beepers, and buzzers 

4. Crystals and ceramics as oscillators that generate predictable and stable signals 

at RF (radio frequencies) 
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