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+2 PHYSICS Three Marks Questions and Answers 

Unit:1. ELECTROSTATICS 
 

1. What are insulators and conductors? 

 

Bodies which allow the charges to pass through are called conductors.  

e.g. metals, human body, Earth etc.  

Bodies which do not allow the charges to pass through are called insulators.  

e.g. glass, mica, ebonite, plastic, etc. 

 

2. What do you understand by quantisation of electric charge? 

 

The fundamental unit of electric charges (e) is the charge carried by the electrons and 

its unit is coulomb. e has the magnitude of 1.6 X 10-19 C. 

       In nature, the electric charges of any system is always an integral multiple of the least 

amount of charge.      

The charge, q = ne where n is an integer.  

 

3. What do you understand by conservation of electric charge? 

 
According to the law of conservation of electric charge, the total charge in an isolated 

system is always a constant.  

For example, Uranium (92U
238) can decay by emitting an alpha particle (2He4) and 

transforming to thorium (90Th234). 

                                                 92U
238 ----  90Th234 + 2He4 

          Total charge before decay = +92e, total charge after decay = 90e+2e. Hence, the 

total charge of the system is conserved. i.e. it remains constant. 

 

4. State coulomb’s inverse square law. 

 
        Coulomb law states that the force of attraction or repulsion between two point charges 

is directly proportional to the product of the charges and inversely to the square of the 

distance between them. The direction of force is along the line joining the two point 

charges. 

          

                               F α q1q2  / r
2                            or               F = k q1q2 / r

2     

 

where k is a constant of proportionality. In air or vacuum, k=1/ 4πε0 , where ε0  is the 

permittivity of the free space (i.e.. vacuum) and the value of ε0 is 8.854 X 10-12 C2 N-1 m-2. 
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5. Define one coulomb. 

       One coulomb is defined as the quantity of charge, which when placed at a distance of 1 

meter in air or vacuum from an equal and similar charge, experiences a repulsive force of  

9 X 109 N.              

     

6. Define electric field intensity (E).Give its unit 

       Electric field intensity at a point, in an electric field is defined as the force experienced 

by a unit positive charge kept at that point.  

It is a vector quantity   E  = F   /  q0 . The unit of electric field intensity is N C-1.  

                   

7. Define electric dipole. 

      Two equal and opposite charges separated by a very small distance constitute an 

electric dipole.  

        Example: water, ammonia, carbon-dioxide and chloroform molecules are 

permanent electric dipoles.  

 

8. Define electric dipole moment 

 The magnitude of the dipole moment is given by the product of the magnitude of  the 

one of the charges and the distance between them.                      

                          Electric dipole moment,   p = q.2d     

 It is a vector quantity and acts from –q to +q. The unit of dipole moment is C m. 

  

9. Define potential difference 

         The potential difference between two points in an electric field is defined as the 

amount of workdone in moving a unit positive charge from one point to the other against 

the electric force.  

The unit of potential difference is volt.  

 

10. Define one volt 

 
      The potential difference between two points is 1 volt if 1 joule of work is done in 

moving 1 coulomb of charge from one point to another against the electric force. 

 

11. Define electric potential 

           The electric potential in an electric field at a point is defined as the amount of 

work done in moving a unit positive charge from infinity to that point against the electric 

forces.      

The unit of potential difference is volt.  
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12. Define electric potential energy  

      The electric potential energy of two point charges is equal to the work done to 

assemble the charges. 

                           Potential energy (U) = q1q2  / 4πε0r 

 
13. Define equipotential surface 

i) If all the points of a surface are at the same electric potential, then the surface is  

          called an equipotential surface.  

ii)  If the charge is to be moved between any two points on an equipotential surface   

    through any path, the work done is zero.  

iii) The electric field lines must be normal to an equipotential surface. 

     iv) In case of uniform field, equipotential surfaces are the parallel planes with their surface     

          perpendicular to the lines of force. 

 

14. Define electric flux 

 The electric flux is defined as the total number of electric lines of force, crossing 

through the given area.         dΦ  = E ds cos  

 The electric flux is a scalar quantity. Its unit is N m2 C-1 

 

15. Define Gauss’s law 

 

 The law relates the flux through any closed surface and the net charge enclosed within 

the surface. The law states that the total flux of the electric field E over any closed surface 

is equal to 1/ε0 times the net charge enclosed by the surface.  

      Ф =   q/ ε0  

16. Define the electrostatic shielding. 

  It is the process of isolating a certain region of space from external field. It is based on 

the fact that electric field inside a conductor is zero.  

 During a thunder accompanied by lightning, it is safer to sit inside a bus than in an 

open ground or under a tree. The metal body of the bus provides electrostatic shielding, 

where the electric field is zero. During lightning the electric discharge passes through the 

body of the bus. 

 
17. What is meant by electrostatic induction? 

          It is possible to obtain charges without any contact with another charge. They are 

known as induced charges and the phenomenon of producing induced charges is known as 

electrostatic induction. It is used in electrostatic machines like Van de Graaff generator and 

capacitors 
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18. Define capacitance of a conductor.   What is a capacitor? 

The capacitance of a conductor is defined as the ratio of the charge given to the  

conductor to the potential developed in the conductor.  

                                         C  =  q/V. 

         Here C is called as capacitance of the conductor.  

           Capacitor is a device which is used to store the electric charges. 

 

19. Define one farad 

 A conductor has a capacitance of one farad, if a charge of 1 coulomb given to it, rises 

its potential by 1 volt. The practical units of capacitance are μF and pF. 

 
    20.What are dielectrics or insulators and give an example. 

  A dielectric is an insulating material in which all the electrons are tightly bound to the 

nucleus of the atom. There are no free electrons to carry current.  

Ebonite, mica and oil are few examples of dielectrics.  

 

   21. What is non-polar molecule? Give examples. 

 A non-polar molecule is one in which the centre of gravity of the positive charges 

(protons) coincide with the centre of gravity of the negative charges (electrons).   

      Example: O2, N2, H2.  

The non-polar molecules do not have a permanent dipole moment. 

 

   22. What is a polar molecule? Give an example. 

  A polar molecule is one in which the center of gravity of the positive charges is 

separated from the centre of gravity of the negative charges by a finite distance.  

     Examples: N2O, H2O, HCl, NH3.  

They have a permanent dipole moment.  

 
   23. What are the applications of capacitors?   

 (i)  They are used in the ignition system of automobile engines to eliminate sparking.  

 (ii)  They are used to reduce voltage fluctuations in power supply and to increase the   

  efficiency of power transmission. 

(iii) Capacitors are used to generate electromagnetic oscillation and in tuning the radio  

      circuits.   

24. What is meant by corona discharge or action of points? 

  The leakage of electric charges from the sharp points of a charged conductor is known 

as action of points or corona discharge.  

This principle is made use of in the electrostatic machines for collecting charges and in 

lightning arresters (conductors).   
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25. Define polarization or dielectric polarization? 

               The alignment of dipole moments of the permanent or induced dipoles in the 

direction of applied electric field is called polarization or dielectric polarization. 

         p α E or p = αE, where α is the constant of proportionality and is called molecular 

polarisability. 

 

26. What is permittivity and relative permittivity and how are they related? 

       If the charges are situated in a medium, then according to coloumb’s law the magnitude 

of force between them will be 

    Fα q1q2/r
2    or  F = k q1q2 / r

2     

Where k is a constant of proportionality. In air or vacuum, k =1/4π ε0 ,Where ε0 

is the permittivity of the medium. Its unit is  C2N-1m-2 

Relative permittivity is defined as the ratio of permittivity of the medium to the 

permittivity of free space.  

The ratio ε/ε0
  =  εr

   . It has no unit. It is also called as dielectric constant.   

 

27. Distinguish between electric potential and potential difference 

 

ELECTRIC POTENTIAL POTENTIAL DIFFERENCE 

The electric potential in an electric 

field at a point is defined as the 

amount of work done in moving a 

unit positive charge from infinity to 

that point against the electric 

forces. 

The potential difference between two points 

in an electric field is defined as the amount 

of work done in moving a unit positive 

charge from one point to another point. The 

unit of potential difference is volt.  

 

      28. A parallel plate capacitor is connected to a battery. If the dielectric slab of 

thickness equal to half of the plate separation is inserted between the plates what 

happens to (I) capacitance of the capacitor (II) electric field between the plates 

(III) potential difference between the plates   

        1. Capacitance of the capacitor increases. 

        2. Electric field between the plates remains the same. 

        3. Potential difference between the plates remains the same. 
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+2 Physics  Unit:2. CURRENT ELECTRICITY 

1. Define Drift Velocity.Give its unit.l 

Drift velocity is defined as the velocity with which free electrons get drifted towards the 

positive terminal, when an electric field is applied. 

                 
eE

v = τ= μE
d m

    Its unit is m/s 

2. Define Mobility and give its unit 

 
eτ

μ=
m

 is the mobility and is defined as the drift velocity acquired per unit electric field. 

It takes the unit m2V-1s-1.  

3. Define Current density 

 Current density at a point is defined as the quantity of charge passing per unit time 

through unit area, taken perpendicular to the direction of flow of charge at that point. 

                                   J
q/t I

=
A A

 

 Current density is a vector quantity. It is expressed in    A m-2 

4. State Ohm’s Law 

 The law states that, at a constant temperature, the steady current flowing through a 

conductor is directly proportional to the potential difference between the two ends of the 

conductor.     

5. Define Resistance 

 Resistance of a conductor is defined as the ratio of potential difference across the 

conductor to the current flowing through it. The unit of resistance is ohm ( ). 

 The reciprocal of resistance is conductance. Its unit is mho ( )1
. 

6. Define Electrical resistivity 

 The electrical resistivity of a material is defined as the resistance offered to current flow 

by a conductor of unit length having unit area of cross section. The unit of is ohm-m 

( m ). It is a constant for a particular material.  

                       RA
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  7.  Define Conductivity 

The reciprocal of electrical resistivity, is called electrical conductivity, 
I

 .  The unit 

of conductivity is mho m-1 ( m )1 1
. 

 

  8. Define Superconductivity (or) Superconductors 

 Ordinary conductors of electricity become better conductors at lower temperatures. The 

ability of certain metals, their compounds and alloys to conduct electricity with zero 

resistance at very low temperatures is called superconductivity. The materials which 

exhibit this property are called superconductors. 

 

  9. Define Transition Temperature (or) Critical Temperature 

  The temperature at which electrical resistivity of the material suddenly drops to zero and 

the material changes from normal conductor to a superconductor is called the transition 

temperature or critical temperature Tc.  

10. State the changes that are observed at the transition temperature 

At the transition temperature the following changes are observed: 

i. The electrical resistivity drops to zero. 

ii. The conductivity becomes infinity. 

iii. The magnetic flux lines are excluded from the material. 

11. Define Temperature Coefficient of resistance 

                                 

R Rot -
α=

R to
 

 The temperature Coefficient of resistance is defined as the ratio of increase in resistance 

per degree rise in temperature to its resistance at 0o C. Its unit is per oC.   

 

12. State Kirchoff’s first law (Current law) 

Kirchoff’s current law states that the algebraic sum of the currents meeting at any 

junction in  a circuit is zero. 

 According to Kirchoff’s first law. 

                        I1 + (-I2) + (-I3) + I4 + I5  = 0   or  I1+ I4 + I5   =  I2 + I3. 

 This law is a consequence of conservation of charges. 
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13. State Kirchoff’s second law (voltage law) 

 Kirchoff’s voltage law states that the algebraic sum of the products of resistance and 

current in each part of any closed circuit is equal to the algebraic sum of the emf’s in that 

closed circuit. This law is a consequence of conservation of energy. 

14.Compare emf and potential difference 

  1. The difference of potentials between the two terminals of a cell in an open circuit is 

called  the electromotive force (emf) of a cell. The difference in potentials between any two 

point in a closed circuit is called potential difference. 

 2. The emf is independent of external resistance of the circuit, whereas potential 

difference is proportional to the resistance between any two points. 

15. Define electric power 

   Electric power is defined as the rate of rate of doing electric work. 

               Power = 
Work done VIt

= = VI
time t

 

 Electric power is the product of potential difference and current strength. 

16. Define electric energy 

 Electric energy is defined as the capacity to do work. Its unit is joule. In practice, the 

electrical energy is measured by watt hour (Wh) or kilowatt hour (kWh). 1 kWh is known 

as one unit of electric energy.  

        (1 kWh = 1000 Wh = 1000   3600 J = 36  105 J) 

17. Write short notes on Wattmeter 

   A wattmeter is an instrument used to measure electrical power consumed i.e. energy 

absorbed in unit time by a circuit. The wattmeter consists of a movable coil arranged 

between a pair of fixed coils in the form of a solenoid. A pointer is attached to the movable 

coil. The free end of the pointer moves over a circular scale. When current flows through 

the coils, the deflection of the pointer is directly proportional to the power. 

18. State First law of Faraday’s laws of electrolysis 

 The mass of a substance liberated at an electrode is directly proportional to the charge 

passing through the electrolyte.  

           m  q      or      m = zIt 
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19. State Second law of Faraday’s laws of electrolysis 

  The mass of a substance liberated at an electrode by a given amount of charge is 

proportional to the chemical equivalent of the substance.    

(i.e)  m  E 

 

20. What are the applications of secondary cells? 

 i) The secondary cells are rechargeable. 

ii) They have very low internal resistance. Hence they can deliver a high current if   

    required.  

iii) They can be recharged a very large number of times. These cells are huge in size.  

iv) They are used in all automobiles like cars, two wheelers, trucks etc. The state of 

charging these cells is, simply monitoring the specific gravity of the electrolyte. It 

should lie between 1.28 to 1.12 during charging and  discharging respectively. 

 

21. State the three applications of superconductors? 

       1. Superconductors form the basis of energy saving power system, namely the    

          superconducting  generators, which are smaller in size and weight, in comparison  with 

the conventional generators. 

       2. Superconducting magnets have been used to levitate train above its rails. They can   

          be driven at high speed with minimal expenditure of energy.  

  3. Superconducting magnetic propulsion systems may be used to launch satellites into  

      orbits directly from the earth without the use of rockets. 

 

22. Why is copper wire not suitable for potentiometer? 

       Copper wire has high positive temperature coefficient. That is resistance increases 

rapidly when the temperature increases. So, it cannot be used for potentiometer. That is 

why maganin wire (low positive temperature coefficient) is used for potentiometer. 

 

22. Why automobile batteries have low internal resistance? 

      In automobile batteries like, lead acid accumulator, the electrodes are separated by 

suitable insulating materials and assembled in a way to give low internal resistance. Since 

the cell  has low internal resistance and hence it can deliver high current  
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23. Distinguish between drift velocity and mobility. 

 

 

24. Differentiate electric power and electric energy. 

Electric power Electric energy 

E1. Electric power is defined as the rate of 

doing electric work. 

1. Electric energy is defined as the 

capacity to do work. 

2. Its unit is watt and kilowatt. 2. Its unit is watt hour and kilowatt 

hour. 

3.Its expression is       voltage x current or 

I2R 

 

3. Its expression is    power x time in 

hours 

 

 

Drift velocity Mobility 

1. Drift velocity is defined as the velocity 

with which free electrons gets drifted 

towards the positive terminal , when an 

electric field is applied. 

2. Mobility is defined as the drift velocity 

acquired per unit electric field. 

2. its expression is 
eE

v = τ= μE
d m

 2. its expression is
eτ

μ=
m

 

3. Its unit is m/s 3. Its unit is m2V-1s-1.  
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3. EFFECTS OF ELECTRIC CURRENT 

 

 

  1. State Joule’s law of heating 

        

                                                H = I2 Rt                                                                                                       

                Joule’s law implies that the heat produced is 

     (i) directly proportional to the square of the current for a given R, 

    (ii) directly proportional to resistance R for a given I and 

    (iii) directly proportional to the time of passage of current. 

            (iv) inversely proportional to resistance R for a given V. 

 

 2. Write short notes on Electric heating device 

 Nichrome which is an alloy of nickel and chromium is used as the heating element for         

 the following reasons. 

          (i) It has high specific resistance 

   (ii) It has high melting point 

        (iii) It is not easily oxidized 

 

 3. Why is Nichrome used as heating element? 

                 Nichrome is used as heating element because  

                   (i) It has high specific resistance, 

                  (ii) It has high melting point, 

                 (iii) It is not easily oxidized. 

 

 4. Write short notes on Fuse wire 

Fuse wire is an alloy of lead 37% and tin 63%. It is connected in series in an electric 

circuit. It has high resistance and low melting point. When large current flows through a 

circuit due to short circuiting, the fuse wire melts due to heating and hence the circuit 

becomes open. Therefore, the electric appliances are saved from damage. 

 

 5. What is seebeck effect? 

Seebeck discovered that in a circuit consisting of two dissimilar metals like iron and 

copper, an emf is developed when the junctions are maintained at different temperatures. 

Two dissimilar metals connected to form two junctions is called thermocouple. The emf    

developed in the circuit is thermo electric emf. The current through the circuit is called   

thermoelectric current. This effect is called thermoelectric effect or Seebeck effect. 
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                 6. Define Neutral and Inversion temperature 

                     The temperature of the hot junction at which thermo emf is maximum     

                   is called as neutral temperature of the thermocouple. It is constant for    

                   a thermocouple. 

           The temperature of the hot junction at which thermoemf becomes zero    

         is called as temperature of inversion. It depends on the cold junction    

         of the thermocouple.   

    

   7. What is Peltier effect? 

          Peltier discovered that when electric current is passed through a circuit  

       consisting of two dissimilar metals, heat is evolved at one junction and absorbed   

       at the other junction.This is called Peltier effect. Peltier effect is the converse of      

       Seebeck effect 

 

     8. Define Peltier Co–efficient (π) 

        The amount of heat energy absorbed or evolved at one of the junctions of a      

      thermocouple when one ampere current flows for one second (one coulomb) is   

      called Peltier coefficient. It is denoted by  π. Its unit is volt.  

       If H is the quantity of heat absorbed or evolved at one junction  then H= πIt. 

 
                9. What is Thomson effect? 

                      Thomson suggested that when a current flows through unequally heated   

                  conductors, heat energy is absorbed or evolved throughout the body of the metal. 

 

              10. Define Thomson coefficient (  ) 

The amount of heat energy absorbed or evolved when one ampere   current flows for 

one second (one coulomb) in a metal between two points which differ in temperature by 

1°C is called Thompson coefficient. It is denoted by . Its unit is volt per °C.         

 11. State Maxwell’s right hand cork screw rule 

     If a right handed cork screw is rotated to advance along the direction of the current 

through a conductor, then the direction of rotation of the screw gives the direction of the 

magnetic lines of force around the conductor. 
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              12. State Biot – Savart Law 

According to Biot and Savart, the magnetic induction dB at P due to  the element of 

length dl is  

(i) directly proportional to the current (I) 

(ii) directly proportional to the length of the element (dl) 

(iii) directly proportional to the sine of the angle between dl and the line joining 

element dl and the point P (sin  ) 

(iv) inversely proportional to the square of the distance of the point from the element 

(1 / r2 )       

                                            dB     I dl sin  

                                                          r2 

 13. State tangent law 

A magnetic needle suspended at a point where there are two crossed fields at right 

angles to each other will come to rest in the direction of the resultant of the two fields. 

 14. State Ampere’s Circuital Law 

   

      

 15. State Right hand palm rule 

The coil is held in the right hand so that the fingers point in the direction of the 

current in the windings. The extended thumb, points in the direction of the magnetic 

field 

 16. State End rule 

     When looked from one end, if the current through the solenoid is along clockwise 

direction  the nearer end corresponds to South Pole and the other end is North Pole. 

When looked from one end, if the current through the solenoid is along anti-clock 

wise direction, the nearer end corresponds to North Pole and the other end is South Pole  

                                                
 17. What is Magnetic Lorentz Force? 

    The force experienced by a moving charged particle placed in a uniform magnetic 

field is called as magnetic Lorentz force 

 18. State Principle of cyclotron 

A charged particle moving normal to a magnetic field experiences magnetic Lorentz 

force due to which the particle moves in a circular path. 
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19. State the Limitations of cyclotron 

      (i)  Maintaining a uniform magnetic field over a large area of the Dees is  

           difficult. 

      (ii)  At high velocities, relativistic variation of mass of the particle upsets     

            the resonance condition. 

      (iii) At high frequencies, relativistic variation of mass of the electron is   

            appreciable and hence electrons cannot be accelerated by cyclotron. 

 

20.State Fleming’s left hand rule. 

The forefinger, the middle finger and the thumb of the left hand are stretched in 

mutually perpendicular directions. If the forefinger points in the direction of the 

magnetic field, the middle finger points in the direction of the current, then the thumb 

points in the direction of the force on the conductor. 

21. Define ampere 

Ampere is defined as that constant current which when flowing through two 

parallel infinitely long straight conductors of negligible cross section and placed in air or 

vacuum at a distance of one metre apart, experience a force of 2 x 10-7 newton per unit 

length of the conductor. 

22. Define Current sensitivity of a galvanometer 

The current sensitivity of a galvanometer is defined as the deflection produced 

when unit current passes through the galvanometer.  

23. How current sensitivity of a galvanometer be increased? 

(i)  increasing the number of turns 

(ii) increasing the magnetic induction 

(iii) increasing the area of the coil 

(iv) Decreasing the couple per unit twist of the suspension wire. This explains why 

phosphor – bronze wire is used as the suspension wire which has small couple per 

unit twist.              

24. Explain how voltage sensitivity of a galvanometer remains constant though the 

current sensitivity is increased. 

An interesting point to note is that, increasing the current sensitivity does not 

necessarily, increase the voltage sensitivity. When the number of turns (n) is doubled, 

current sensitivity is also doubled (equation 1). But increasing the number of turns 

correspondingly increases the resistance (G). Hence voltage sensitivity remains 

unchanged. 

25. Define voltage sensitivity.  

  It is the deflection per unit voltage. 
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4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT 

 

1. Define Magnetic Flux. Give Its expression and unit. 

The magnetic flux (ф) linked with a surface held in a magnetic field (B) is defined 

as the number of magnetic lines of force crossing a closed area (A).If θ is the angle 

between the direction of the field and normal to the area, then   

                       Φ= BAcosθ.  Its unit is weber. 

 

2. What is meant by electromagnetic induction?           

This phenomenon of producing an induced emf due to the changes in the magnetic 

flux associated with a closed circuit is known as electromagnetic induction. 

 

3. Sate the Faraday’s laws of electromagnetic induction.   

     First law 

Whenever the amount of magnetic flux linked with a closed circuit changes, an emf 

is induced in the circuit. The induced emf lasts so long as the change in magnetic flux 

continues. 

      Second law 

The magnitude of emf induced in a closed circuit is directly proportional to the rate 

of change of magnetic flux linked with the coil. 

        Rate of change of magnetic flux= (Φ2- Φ1)/t  

   

4. State Lenz’s Law. 

Lenz’s law states that the induced current produced in a circuit always flows in such 

a direction that it opposes the change or cause that produces it. 

        

5. State Fleming’s Right Hand Rule. 

The forefinger, the middle finger and the thumb of the right hand are held in the 

mutually perpendicular directions. If the forefinger points along the direction of the 

magnetic field and the thumb is along the direction of motion of the conductor, then the 

middle finger points in the direction of the induced current. This rule is also called 

generator rule. 

 

6. Define Self Induction. 

The property of a coil which enables to produce an opposing induced emf in it 

when the current in the coil changes is called self induction. 

 

www.Padasalai.Net              ---           www.TrbTnpsc.com



 

 16 

7. Define Coefficient of self induction. 

 

The coefficient of self induction is numerically equal to the opposing emf induced in 

the coil when the rate of change of current through the coil is unity. The unit of self 

induction is henry (H). 

 

8. Define One Henry in self induction and  mutual induction 

One henry is defined as the self-inductance of a coil in which a change in current of 

one ampere per second produces an opposing emf of one volt. 

One henry is defined as the coefficient of mutual induction between a pair of coils 

when a change of Current of one ampere per second in one coil produces an induced emf 

of one volt in the other coil. 

 

9. Define Mutual Induction. 

Whenever there is a change in the magnetic flux linked with a coil, there is also a 

change of flux linked with the neighbouring coil, producing an induced emf in the second 

coil. This phenomenon of producing an induced emf in a coil due to the change in current 

in the other coil is known as mutual induction. 

 

10. Define Coefficient of Mutual Induction. 

Coefficient of mutual induction of two coils is numerically equal to the emf induced in 

one coil when the rate of change of current through the other coil is unity. The unit of 

coefficient of mutual induction is henry. 

 

11. State the methods of producing induced emf? 

   We know that the induced emf is given by the expression 

                       ℮= -dФ/dt= -d (NBAcosθ)/dt 

Hence, the induced emf can be produced by changing 

(і)   The magnetic induction (B) 

(iі)  area enclosed by the coil (A) and 

(ііі)  the orientation of the coil (θ) with respect to the magnetic field. 

 

12. State the principle of ac single phase generator? 

        It is based on the principle of electromagnetic induction, according to which an emf is 

induced in a coil when it is rotated in a uniform magnetic field. 
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13. What is meant by Eddy current? How it can be minimised? 

Foucault in the year 1895 observed that when a mass of metal moves in a 

magnetic field or when the magnetic field through a stationary mass of metal is altered, 

induced current is produced in the metal. This induced current flows in the metal in the 

form of closed loops resembling ‘eddies’ or whirl pool. Hence this current is called eddy 

current. The direction of the eddy current is given by Lenz’s law.  

If the metallic plate with holes drilled in it is made to swing inside the magnetic 

field, the effect of eddy current is greatly reduced, consequently the plate swings freely 

inside the field. Eddy current can be minimized by using thin laminated sheets instead of 

solid metal. 

 

14. What is a transformer? What is its principle? 

Transformer is an electrical device used for converting low alternating voltage into high 

alternating voltage and vice versa. It transfers electric power from one circuit to another. 

The transformer is based on the principle of electromagnetic induction. 

 

15. Define efficiency of a transformer. 

        Efficiency of a transformer is defined as the ratio of output power to the input power. 

                   η=output power/input power=EsIs/EрIр 

The efficiency η = 1(i.e. 100%), only for an ideal transformer where there is no 

power loss. But practically there are numerous factors leading to energy loss in a 

transformer and hence the efficiency is always less than one. 

 

 

16. What is meant by alternating current? 

A rotating coil in a magnetic field, induces an alternating emf and hence an 

alternating current. Since the emf induced in the coil varies in magnitude and direction 

periodically, it is called an alternating emf. 

 

17. Define RMS value of A .C. 

The rms value of alternating current is defined as that value of the steady 

current, which when passed through a resistor for a given time will generate the same 

amount of heat as generated by an alternating current when passed through the same 

resistor for the same time. 

   The rms value is also called effective value of an a.c and is denoted by Irms or Ieff. 

                   Irms=I0/√2=0.707 I0 
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  18. Define resonant frequency in RLC circuit. 

The particular frequency ν0 at which the impedance of the circuit becomes 

minimum and therefore the current becomes maximum is called resonant frequency of 

the circuit 

                        ν0 =1/2π√LC 

  19.  What is inductive reactance? 

The resistance offered by the coil to the flow of alternating current is called 

inductive reactance.                   Its unit is ohm. 

 

 

20. What is Q-factor? 

The selectivity or sharpness of a resonant circuit is measured by the quality 

factor or Q factor. In other words it refers to the sharpness of tuning at resonance. 

The Q factor of a series resonant circuit is defined as the ratio of the voltage across a coil 

or capacitor to the applied voltage.   

                      Q = (1/R) √L/√C 

 
21. Define power factor. 

         Pav= (E◦I◦/2)(cosΦ) 

         Pav= (E◦/√2) x (I◦/√2) (cosΦ) 

               =Erms Irms cosΦ 

         Pav =apparent power x power factor 

      Where Apparent power = Erms Irms and power factor = cosΦ. 

       The average power of an ac circuit is also called the true power of the circuit. 

 

22. Write short notes on choke coil? 

Choke coil is an inductance coil of very small resistance used for controlling 

current in an ac circuit. If a resistance is used to control current, there is wastage of 

power due to Joule heating effect in the resistance. On the other hand there is no 

dissipation of power when a current flows through a pure inductor. 

 

23. Differentiate RF choke and HF choke. 

Chokes used in low frequency ac circuit have an iron core so that the inductance 

maybe high. These chokes are known as audio-frequency (A.F) chokes. For radio 

frequencies, air chokes are used since a low induction is sufficient. These are called radio 

frequency (R.F) or high frequency (H.F) chokes and are used in wireless receiver circuits. 

    Choke oils can be commonly seen in fluorescent tubes which work on alternating 

currents. 
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24. What is capacitive reactance? 

The resistance offered by the coil to the flow of alternating current is called 

capacitive reactance. 

             Its unit is ohm. 

 

25. Mention the differences between steps up and step down transformer. 

 

Step up transformer Step down transformer 

1. The number of turns in the 

secondary is more than the number of 

turns in the primary. Turn ratio is 

greater than one 

1. The number of turns in the 

secondary is lesser than the number of 

turns in the secondary. Turn ratio is 

lesser than one. 

2. The voltage across the secondary is 

more than the voltage across the 

primary. 

2. The voltage across the secondary is 

lesser than the voltage across the 

primary. 

3The current induced in the secondary 

is lesser than the current flowing 

through the primary. 

3. The current induced in the secondary 

is more than the current flowing 

through the primary. 

 

26. A capacitor blocks D.C but allows A.C.  Explain. 

      Since frequency is zero in the case of D.C, the inductive reactance offered by 

capacitor to the D.C is infinite. So, D.C is blocked by capacitor. 

       But, a.c has some definite frequency; the inductive reactance offered by the 

capacitor   

 to the a.c is finite. So, a.c is allowed by the capacitor. 

 

27. What happens to the value of current in RLC series circuit, if frequency of the 

source is increased? 

    If the frequency of the source is increased, the current flows through the RLC 

circuit  also increases slowly, but when it attains the resonant frequency, maximum 

current flows, RLC circuit becomes resistive in nature, impedance will be minimum. Again 

the current decreases when the frequency decreases beyond the resonant frequency  
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28.  Why a D.C ammeter cannot read A.C? 

The average value of alternating emf or current for complete cycle is zero, that is 

why a D.C ammeter or a D.C voltmeter connected in A.C circuit does not show any 

deflection. The another reason for no deflection is that due to property of inertia the 

needle cannot follow the changes in direction and hence does not deflect at all from its 

position. 

 

29.   State the advantages and disadvantages of A.C over D.C. 

Advantages of A.C over D.C. 

1. The generation of A.C is cheaper than that of D.C 

2. Alternating current can be regulated by using a choke coil without any significant 

wastage of electric energy. 

3. Alternating voltage can be easily stepped up or stepped down by using a 

transformer. 

4. Alternating voltage can be transmitted to distant places with very little loss in A.C. 

power. 

5. A.C. can be easily converted into D.C. by using rectifiers. 

 

           Disadvantages of A.C. over D.C. 

1. A.C. is more dangerous than D.C. due to its greater attracting power. 

2. A.C cannot be used in electrolytic processes such as electroplating, electrotyping, 

etc., 
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5. ELECTROMAGNETIC WAVE AND WAVE OPTICS  

 

 

1. What are electromagnetic waves? 

In an electromagnetic wave electric and magnetic field vectors are at right angles to each 

other and both are at right angles to the direction of propagation. They possess the wave character 

and propagate through free space without any material medium. These waves are transverse in 

nature 

 

2. Write short notes on spectrum of sodium 

If the split is illuminated with light from sodium vapour lamp two images of the slit are 

obtained in the yellow region of the spectrum. These images are emission lines of sodium having 

wave lengths 5896A° and 5890A°.This is known as spectrum of sodium. 

 

3. What are Fraunhofer lines? 

If the solar spectrum is closely examined it is found that it consists of large number of dark 

lines. These dark   lines in the solar spectrum are called Fraunhofer lines. Solar spectrum is an 

example of line absorption spectrum. 

  

4. What is meant by fluorescence? 

When an atomic or molecular system is excited into higher energy state by absorption of 

energy, it returns back into lower energy state in a time less than10
-5

 second is found to glow 

brightly by emitting radiation of longer wavelength. 

When ultra violent light is incident on certain substances, they emit visible light. 

It may be noted that fluorescence exits as long as the fluorescing substance remain exposed 

to incident ultraviolet light and re-emission of light stops as soon as incident light is cut off. 

 

5. What is meant by phosphorescence? 

There are some substances in which the molecules are excited by the absorption of incident 

ultraviolet light and they do not return immediately to their original state. The emission of light 

continues even after the exciting radiation is removed. This type of delayed fluorescence is called 

phosphorescence. 
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6. State two possible methods of propagation of energy from one place to another. 

       i) By stream of material particles moving with a finite velocity  

   ii) By wave motion, wherein the matter through which the wave propagates does not move 

along the direction of the wave. 

 

7. Write a short note on electromagnetic theory 

Maxwell showed that the variation of electric and magnetic intensities had precisely the same 

characteristics as a transverse wave motion. He also showed that no medium was necessary for the 

propagation of electromagnetic waves. The electric and magnetic field vectors are perpendicular 

to each other and perpendicular to the propagation of the waves. 

 

8. State Rayleigh’s scattering law. 

The amount of scattering is inversely proportional to the fourth power of the wavelength. This 

is known as Rayleigh scattering law. 

 

9. Why does the sky appears blue? 

The amount of scattering is inversely proportional to the fourth power of the wavelength. 

This is known as   Rayleigh scattering law. Hence the shorter wavelengths are scattered much 

more than the longer wavelengths. The blue appearance of sky is due to scattering of sunlight by 

the atmosphere. According Rayleigh’s scattering law, blue light is scattered to a greater extent 

than red light. This scattered radiation causes the sky to appear blue. 

 

10.  Why does the sun appears red during sunrise and sunset? 

At sunrise and sunset the rays from the sun have to travel a larger part of the atmosphere 

than at noom. Therefore most of the blue light which has smaller wavelength is scattered away 

and only the red light which is least scattered reaches the observer. Hence sun appears reddish at 

sunrise and sunset. 

 

11. What is Tyndal scattering? 

  When light passes through a colloidal solution its path is visible inside the solution. This is 

because, the light is scattered by the particles of solution. The scattering of light by the colloidal 

particles is called Tyndal scattering. 
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12. What is Raman effect? What are stokes and antistokes lines? 

In 1928, Sir C.V Raman discovered experimentally, that the monochromatic light is scattered 

when it is allowed through a substance. The scattered light contains some additional frequencies 

other than that of incident frequency. This is known as Raman Effect. 

 The lines whose frequencies have been modified in Raman Effect are called Raman lines. 

The lines having frequencies lower than the incident frequency are called Stokes lines and the 

lines having frequencies higher than the incident frequency are called anti-stokes lines.  This 

series of lines in the scattering of light by the atoms and molecules is known as Raman spectrum. 

 

13. State the applications of Raman effect. 

            i)  It is widely used in almost all branches of science. 

       ii) Raman spectra of different substances enable to classify them according to their molecular 

structure. 

           iii) In industry, Raman Spectroscopy is being applied to study the properties of materials. 

           iv) It is used to analyze the chemical constitution. 

 

14. Define Wave front. What are spherical and cylindrical wave fronts? 

   The wave front at any instant is defined as the locus of all particles of the medium which are 

in the same state of vibration. 

A point source of light at a finite distance in an isotropic medium emits a spherical wave 

front. A point source of light in an isotropic medium at infinite distance will give rise to plane 

wave front. A linear source of light such as a slit illuminated by a lamp will give rise to 

cylindrical wave front. 

 

15. State the postulates of Huygen’s principle 

             1. Every point on a given wave front may be considered as a source of secondary wavelets 

which spread out with the speed of light in that medium. 

2. The new wave front is the forward envelope of the secondary wavelets at that instant. 

16. State the superposition principle 

   When two or more waves simultaneously pass through the same medium each acts on every 

particle of the medium as if the other waves are not present. The resultant displacement of any 

particle is the vector addition of the displacements due to the individual waves. 

This is known as principle of superposition. If Y1 and Y2 represent the individual 

displacement then the resultant is given by Y=Y1+Y2. 
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17. What are coherent sources? Why two independent sources are said to be incoherent? 

Two sources are said to be coherent if they emit light  waves of the same wave length and 

start with same phase or have a constant phase difference. 

Two independent monochromatic sources emit waves of same wave length. But the waves 

are not in phase. So they are not coherent. This is because atoms cannot emit light waves in same 

phase and these sources are said to be incoherent sources. 

18. State the conditions for sustained interference. 

The conditions for the formation of sustained interference may be stated as: 

                          (i) The two sources should be coherent  

                         (ii) Two sources should be very narrow 

                      (iii) The sources should lie very close to each other to form distinct and broad fringes. 

 

19. Define band width. Give its expression 

       The distance between any two consecutive bright or dark bands is called bandwidth. 

                             Bandwidth.  β =D/dλ 

 

20. State the conditions for obtaining clear and broad interference bands. 

                  (i)   The screen should be as far away from the source as possible. 

                  (ii)  The wavelength of light used must be larger. 

                  (iii) The two coherent sources must be as close as possible. 

21. Write short notes on colours of thin films. 

The colours are due to interference between light waves reflected from the top and the 

bottom surfaces of thin films. When white light is incident on a thin film. The film appears 

coloured and the colour depends upon the thickness of the film and also on the angle of 

incidence of the light. 

 

22. What are Newton’s rings? 

An important application of interference on thin films is the formation of Newton’s rings. 

When a plano-convex lens of long focal length is placed over an optically plane glass plate, a 

thin air film with varying thickness is enclosed between them. The thickness of the air film is 

zero at the point of contact and gradually increases outwards from the point of contact. When the 

air film is illuminated by monochromatic light normally, alternate bright and dark concentric 

circular rings are formed with dark spot at the centre. These rings are known as Newton’s rings. 
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23. State the applications of Newton’s rings. 

(i) Using the method of Newton’s rings the wavelength of a given monochromatic source of 

light can be determined. The radius of n the dark ring and (n+m) 
th

 dark ring are given by 

           r
 
n

2
 - nR    and r

2 
n+m   = (n+m) R  

            r
 
n+m

2
 -  rn

2
   = mR  

  Therefore      = r
 
n+m

2
 - rn

2
   / mR 

Knowing r
 
n+m, rn   and R, the wavelength can be calculated.  

 

(ii) Using Newton’ rings the refractive index of a liquid can be calculated. Let λa and λm 

represent the wavelength of light in air and in medium (liquid). If r n is radius of the n
th

 dark ring 

in air and if r’ n is the radius of the n
th 

dark ring in liquid, then 

                                  r
 
n

2
 - nR a 

                                  r’n
2
  =  nR m   = nR a                         (   =  a / m) 

                                                                   

                        Therefore         =    r
 
n

2
   /  r’n

2
   

 

24. Why the central ring of Newton’s ring is dark? 

                       The condition for darkness is, 

      Path difference δ=2t = n , where n = 0, 1, 2, 3 … 

The thickness of the air film at the point of lens L with glass plate P is zero. Hence there is no 

path difference between the interfering waves. So it should appear bright. But the wave reflected 

from the denser glass plate has suffered a phase change of π   while the wave reflected at the 

spherical surface of the lens has not suffered any phase change. Hence the point O appears dark. 

Around the point of contact alternate bright and dark rings are formed. 

 

25. What is diffraction grating? 

An arrangement consisting of a large number of equidistant parallel narrow slits of equal 

width separated by equal opaque portions is known as a diffraction grating.  

 

26. Define: grating element and corresponding points 

The combined width of a ruling and a slit of a grating is called grating element(e) .Points on 

successive slits separated by a distance equal to the grating element are called corresponding 

points. 
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27. What is meant by polarisation? 

Light waves coming out of tourmaline crystal A having their vibrations in only one direction, 

perpendicular to the direction of propagation. These waves are said to be polarized .Since the 

vibrations are restricted to only one plane parallel to the axis of the crystal, the light is said to be 

plane polarized. The phenomenon of restricting the vibrations into a particular plane  is known as 

polarization. 

 

28. Define plane of vibration and plane of polarisation. 

The plane containing the optic axis in which the vibrations occur is known as plane of 

vibration. The plane which is at right angles to the plane of vibrationis called  the plane of 

propagation. Plane of polarization does not contain vibrations in it.  

 

29. Define polariser and analyser 

A device which produces plane polarised light is called a polariser. A device which is used to 

examine, whether light is plane polarised or not is an analyser. A polarizer can serve as an 

analyser and vice versa. Example:  Nicol prism. 

 

30. Define plane polarised and partially polarised light 

A ray of light is allowed to pass through an analyser. If the intensity of the emergent light 

does not vary, when the analyser is rotated then the incident light is unpolarised; If the intensity 

of light varies between maximum and zero, when the analyser is rotated through 90◦ then the 

incident light is plane polarized .If the intensity of light varies between maximum and minimum 

(not zero) when the analyzer is rotated through 90 , then the incident light is partially plane 

polarized. 

 

31. Define polarising angle 

When the light is allowed to be incident at a particular angle, (for glass it is 57.5 ) the 

reflected beam is completely plane polarised. The angle of incidence at which the reflected beam 

is completely plane polarised is called the polarising angle. (ip) 
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32. State Brewster’s law 

                                                              tan ip = µ 

       The tangent of the polarising angle is numerically equal to the refractive index of the 

medium. 

 

33. What is double refraction? 

Bartholinus discovered that when a ray of unpolarised light is incident on a calcite crystal, 

two refracted rays are produced. This phenomenon is called double refraction. Hence two images 

of a single object are formed. This phenomenon is exhibited by several other crystals like quartz, 

mica etc.There are two refracted rays produced from the crystal. The names of the rays are 

ordinary ray and extra-ordinary ray. Ordinary ray obeys the laws of refraction. The extra 

ordinary ray does not obey the laws of refraction. 

 

34. What are uniaxial and biaxial crystals? 

Crystals like calcite, quartz, ice and tourmaline having only one optic axis are called uniaxial 

crystals. 

Crystals like mica, topaz, selenite and aragonite having two optic axes are called biaxial 

crystals.  

35. What is optic activity or optic rotation? 

When a plane polarised light is made to pass through certain substances, the plane of 

polarisation of the emergent light is not the same as that of incident light, but it has been rotated 

through some angle. This phenomenon is known as optical activity. The substances which rotate 

the plane of polarization are said to be optically active. 

Eg: quartz, sugar crystals, turpentine oil, sodium chloride etc.  

 

36. On what factors does the optic rotation depend on? 

The amount of optical rotation depends on: 

                    1. Thickness of crystal 

                    2. Density of the crystal or concentration in the case of solution 

                    3. Wavelength of light used 

                    4. The temperature of the solutions. 
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37. Define specific rotation  

The term specific  rotation is used to compare the rotational effect of all optically active 

substances. Specific rotation for a given wavelength of light at a given temperature is defined as 

the rotation produced by one decimeter length of the liquid column containing 1 gram of the 

active material in 1cc of the solution. If θ is the angle of rotation produced by decimeter length of 

a solution of concentration C in gram per cc, then the specific rotation S at a given wavelength λ 

for a given temperature t is given by  

                               S=θ/l.c its unit is degree/decimeter/unit concentration 

 

38. What is optic axis? 

Inside the crystal there is a particular direction in which both the rays travel with same 

velocity. This direction is called optic axis. The refractive index is same for both rays and there 

is no double refraction along this direction.  

 

39. What is meant by diffraction of light? 

       The bending of light around the edges of an obstacle is called diffraction of light 

 

 

40. Differentiate between interference and diffraction 

 

INTERFERENCE 

 

DIFFRACTION 

It is due to the superposition of secondary  

Wavelets from two different wave fronts 

produced by coherent sources.  

It is due to the superposition of secondary 

wavelets emitted from various points of the 

same wave front. 

Fringes are equally spaced. Fringes are unequally spaced. 

Bright fringes are of same intensity Intensity falls rapidly 

Comparing with diffraction. it has large 

number of fringes. 

It has less number of fringes.  
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41. What is meant by interference of light? 

    The waves from two coherent sources travel in the same medium and superpose at various 

points, the intensity of light will be alternatively maximum and minimum i.e. bright and dark 

bands which are referred as interference fringes. The redistribution of intensity of light on 

account of the superposition of two waves is called interference. 

 

42. State the conditions for total internal reflection. 

       For total internal reflection to take place 

        i) Light must travel from a denser medium to a rarer medium  

        ii) The angle of incidence inside the medium must be greater than the critical angle (i> C) 

 

43. Differentiate Fresnel and Fraunhofer diffraction. 

Fresnel diffraction Fraunhofer diffraction 

1.The source and the screen are at finite 

Distance from the obstacle producing 

diffraction 

1.The source and the screen are at infinite 

distance from the obstacle producing 

diffraction  

2.The wave front undergoing diffraction is 

either spherical or cylindrical 

2. The wave front undergoing diffraction is 

plane. 

3. Convex lens is not used to focus the 

diffracted rays. 

3. Convex lens is used to focus the 

diffracted rays. 

Example: diffracted images observed by 

spectrometer. 

 

44. What are emission and absorption spectra? 

        When the light emitted directly from a source is examined with spectrometer, the emission   

spectrum is obtained. Every source has its own characteristic emission spectrum. 

     When the light emitted from a source is made to pass through an absorbing material and then 

examined with a spectrometer, the obtained spectrum is called absorption spectrum. It is the 

characteristic of the absorbing substance. 
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 45. Differentiate corpuscle and photon. 

 

 

46.Differentiate between polarized and unpolarised light. 

 

Polarized light Unpolarised light 

1. Polarized light contains vibrations in    

    one plane which is parallel to the   

    optic axis of the polarizer. 

1.Unpolarised light contains vibrations in  

   all planes   

2. The light comes from the polarizer is 

a polarize      polarised light. 

2. The light comes from any source may    

    be unpolarised light. 

 

 

Best Wishes to get centum in Physics 

                        From 

B.ELANGOVAN.M.Sc.,M.Ed.,M.Phil., P.G.Teacher in Physics, 

(Dr.Radhakrishnan State Level Best Teacher Award Recipient-2011) 

Pachaiyappa’s Hr.Sec.School, Kancheepuram - 631501. 

e-mail: belangovanphss@gmail.com 

              Phone: 9444438464 

 

corpuscle photon 

1. Tiny, mass less and perfectly 

elastic particles called corpuscles. 

1. Small pockets of energy called photons 

 

2. They travel in straight line, with 

particle nature. 

2. They show the dual nature. Both particle and 

wave nature. 

3. Different colours are due to 

different sizes of the corpuscles. 

3. Different colours are due to the frequency of the 

photons. Their energy is equal to E=hυ where h is 

called Planck’s constant. and υ  is called frequency 

of the incident radiation. 
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6. ATOMIC PHYSICS 

 

 

1. What are cathode rays? 

             In discharge tube, with further reduction in pressure to around 0.01 mm of Hg, the positive 

column disappears and crook’s dark space fills the tube. At this stage, the walls of the glass tube 

fluoresce with green colour. This greenish glow in the final stage of the gaseous discharge is 

found to be a fluorescence of the glass produced by some invisible rays emanating from the 

cathode. These rays are called cathode rays and are found to be electrons. 

 

2. State any three properties of cathode rays. 

                (i)    They travel in straight lines 

                                (ii)   Cathode rays possess momentum and kinetic energy. 

                               (iii)   Cathode rays produce heat, when allowed to fall on matter. 

 

3. What are positive rays or canal rays? 

           At a pressure of about 1mm of mercury, in discharge tube, luminous stream of particles 

were observed behind the cathode proceeding in a direction opposite to that of the cathode rays. 

Goldstein called them as canal rays, since they pass through and emerge from the holes, in the 

cathode in straight lines, opposite to the direction of the cathode rays. From the nature of the 

deflection produced, by a magnetic field or electric field, these rays were found to be positively 

charged particles. Hence, canal rays are most commonly known as positive rays. 

 

4. State any three properties of canal rays. 

                                i) They are the stream of positive ions of the gas enclosed in the discharge tube. The mass 

of each ion is nearly equal to the mass of the atom. 

       ii) They are deflected by electric and magnetic fields. Their deflection is opposite   to that of 

cathode rays. 

                                iii) They travel in straight lines. 

 

5. State the principle in Millikan’s oil drop experiment. 

        This method is based on the study of the motion of uncharged oil drop under free fall due to 

gravity and charged oil drop in an uniform electric field. By adjusting uniform electric field 

suitably, a charged oil drop can be made to move up or down or even kept balanced in the field 

of view for sufficiently long time and a series of observations can be made. 

 

6. State the draw backs in Thomson atom model. 

              i) According to electromagnetic theory, the vibrating electron should radiate energy and 

the frequency of the emitted spectral line should be the same as the electron. In the case of 

hydrogen atom, Thomson’s model gives only one spectral line of about 1300A . But the 

experimental observations reveal that hydrogen spectrum consists of five different series with 

spectral lines in each series. 

                 ii) It could not account for the scattering of  - particles through large angles. 
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7. State the observations and conclusions made in Rutherford  - particles  scattering 

experiment  

      i) Most of the  - particles either pass through the gold foil or were scattered by only small 

angles of the order of a few degrees. This observation led to the conclusion that an atom has a lot 

of empty space.  

                                 ii) A few  - particles were scattered in the backward direction, which led Rutherford to 

conclude that the whole of the positive charge was concentrated in a tiny space of about 10
-14 

m. 

This region of the atom was named as nucleus. Only a small number of particles approach the 

nucleus of the atom and they were deflected at large angles. 

 

8. Define distance of closest approach. 

          An  - particle directed towards the centre of the nucleus will move close up to a distance 

r0, were its kinetic energy will appear as electrostatic potential energy. After this, the  - particle 

begins to retrace its path. This distance r0 is known as the distance of closest approach.  

  On reaching the distance of closest approach r0, the kinetic energy of the   - particle appears 

as its potential energy. 

                              Ep = Ek 

                                             1   .      (2e) (Ze)    = ½ mv
2
    

                            4π 0             r0 

         

                                      (or)        ro =      1   .   4Ze
2
     

                                4π 0      mv
2
                             

 

9. Write the suggestions given by Rutherford on his atom model. 

              i) Atom may be regarded as a sphere of diameter 10
-10

 m, but the whole of the positive 

charge and almost the entire mass of the atom is concentrated in a small central core called 

nucleus having diameter of about 10
-14

m. 

         ii) The electrons in the atom were considered to be distributed around the nucleus in the 

empty space of the atom. If the electrons were at rest, they would be attracted and neutralized by 

the nucleus. To overcome this, Rutherford suggested that the electrons are revolving around the 

nucleus in circular orbits, so that the centripetal force is provided by the electrostatic force of 

attraction between the electron and the nucleus. 

        iii) As the atom is electrically neutral, the total positive charge of the nucleus is equal to the 

total negative charge of the electrons in it.  

 

10. State the postulates of Neils Bohr. 

         i) An electron cannot revolve round the nucleus in all possible orbits. The electrons can 

revolve round the nucleus only in those allowed or permissible orbits for which the angular 

momentum of the electron is an integral multiple of h/2π (where h is Planck’s constant = 6.626 x 

10
-34

 Js). These orbits are called stationary orbits or non- radiating orbits and an electron 

revolving in these orbits does not radiate any energy. 
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  If m and v are the mass and velocity of the electron in a permitted orbit of radius r then 

angular momentum of electron = mvr = nh/2π, where n is called principal quantum number and 

has integral values 1, 2, 3 ….. This is called Bohr’s quantization condition. 

            ii) An atom radiates energy, only when an electron jumps from a stationary orbit of 

higher energy to an orbit of lower energy. If the electron jumps from an orbit of energy E2 to an 

orbit of energy E1, a photon of energy hυ = E2 – E1 is emitted. This condition is called Bohr’s 

frequency condition. 

 

11. What is meant by Energy level diagram? 

      The energy of the electron in the n
th

 orbit of the hydrogen atom is given by, 

                                  En = -13.6   eV 

                                                                   n
2
 

 

                                         
Energy associated with the first orbit of the hydrogen atom is, 

                                                             E1= -13.6 = -13.6 eV 

                                                                1
2 

                            It is called ground state energy of the hydrogen atom. 

                           Energy associated with the second orbit is given by, 

    

    E2= -3.4 eV 

  

It is called energy of first excited state of the hydrogen atom. The energy of second, third, 

fourth … excited states of the hydrogen atom are, E3 = -1.51 eV, E4 = -0.85 eV, E5 = -0.54eV… 

 

                                              When n = ,  E   = -13.6   = 0 

                                                                                  
2 

  Therefore, it is seen from the above values, that, the energy associated with a state becomes 

less negative and approaches closer and closer to the maximum value zero corresponding to n = 

. 

           Taking these energies on a linear scale, horizontal lines are drawn which represent 

energy levels of the hydrogen atom. This diagram is known as energy level diagram 

 

12. Define Excitation potential energy of the atom 

        

The energy required to raise an atom from its normal state into an excited state is called 

excitation potential energy of the atom.  
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13. Define Ionisation potential 

         The ionization potential is that accelerating potential which makes the impinging electron 

acquires sufficient energy to knock out an electron from the atom and thereby ionise the atom. 

 

14. Define critical potential of an atom 

       The excitation potential and ionization potential are called as the critical potentials of the 

atom. The critical potential of an atom is defined as the minimum potential required to excite a 

free neutral atom from its ground state to higher state. 

 

15. What are X-rays? 

        Roentgen concluded that when  a beam of fast moving electrons strike a solid target, an 

invisible penetrating radiation is produced. Due to the unknown nature of the radiation, Roentgen 

called these radiations as X-rays. X-rays are electromagnetic waves of short wave length in the range 

of   0.5 Å to 10 Å. Roentgen was awarded noble prize in 1901 for the discovery of X-rays. 

 

16. State the characteristics of anode in Coolidge tube 

                     (i) High atomic weight - to produce hard X-rays. 

         (ii) High melting point – so that it is not melted due to the bombardment of fast moving 

electrons, which cause lot of heat generation. 

  (iii) High thermal conductivity – to carry away the heat generated. 

 

17. What are soft X-rays? 

            X-rays having wavelength 0f 4Å or above, have lesser frequency and hence lesser 

energy. They are called soft X-rays due to their low penetrating power. They are produced at 

comparatively low potential difference. 

 

18. What are hard X-rays? 

                            X-rays having low wavelength of the order of 1Å have high frequency and hence high 

energy. Their penetrating power is high, therefore they are called hard X-rays. They are 

produced at comparatively high potential difference. 

The wavelength of X-rays depends upon the kinetic energy of the electrons producing 

them and this kinetic energy depends upon the potential difference between the filament and the 

target. 

 

19. Write short notes on detection of X-rays. 

         The basic properties which are generally used for the detection of X-rays are 

                  (i)   Blackening of a photographic plate and 

      (ii) Ionization produced by X-rays in a gas or vapour. An ionization chamber, which 

utilizes the property of ionization, is generally used to detect and measure the 

intensity of X-rays. 
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20. Write short notes on absorption of X-rays. 

          When X-rays pass through any material, a part of X-ray energy is absorbed by the material. If 

a beam of X-rays of intensity I passes through a length dx of any material, its intensity is 

decreased by dI. For any given material, the amount of absorbed intensity is Idx, where  is 

called the absorption coefficient. i.e., dI = - Idx. 

 

21. State the facts established from Laue experiment. 

                     i)     X-rays are electromagnetic waves of extremely short wavelength. 

                     ii)    The atoms in a crystal are arranged in a regular three dimensional lattice. 

 

22. State Bragg’s law. 

          If the path difference 2dsin  is equal to integral multiple of wavelength of X-ray i.e. n , then 

constructive interference will occur between the reflected beams and they will reinforce with 

each other. Therefore the intensity of the reflected beam is maximum. 

                                              2dsin  = n  

                                                     Where, n = 1, 2, 3… 

                    This is known as Bragg’s law. 

 

23. State Moseley’s law. 

             Moseley investigated systematically, the characteristic radiations emitted by different 

targets. Based on his experiments, he has concluded that the frequency of spectral   line in the 

characteristic X-ray spectrum is directly proportional to the square of the atomic number (Z) of 

the element considered. This is known as Moseley’s law. 

                                      i.e.  v  Z
2
  or v = a (Z-b) 

       Where a and b are constants depending upon the particular spectral line. 

 

24. State applications of Moseley’s law. 

         (i)  Any discrepancy in the order of the elements in the periodic table can be removed 

by Moseley’s law by arranging the elements according to the atomic numbers and not according 

to the atomic weights. 

(ii) Moseley’s law has led to the discovery of new elements like hafnium (72), 

technetium (43), rhenium (75) etc. 

             (iii)  This law has been helpful in determining the atomic number of rare earths, 

thereby fixing their position in the periodic table. 

 

25. State the characteristics of Laser. 

    Laser beam (i) is monochromatic, (ii) is coherent, with the waves, all exactly in phase 

with one another, (iii) does not diverge at all and (iv) is extremely intensive. 
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26. Define normal population. 

             In a system of thermal equilibrium, the number of atoms in the ground state (N1) is greater 

than the number of atoms in the excited state (N2). This is called normal population. 

 

27. Define stimulated or induced absorption. 

 Consider a sample of free atoms, some of which are in ground state with energy E1 and 

some in the excited energy state with energy E2. If the photons of energy hυ = E2 - E1 are 

incident on the sample, the photons can interact with the atoms in the ground state and are 

taken to excited state. This is called stimulated or induced absorption. 

 

28. Define population inversion. 

          If the atoms are taken to the higher energy levels with the help of light, it is called optical 

pumping. If the atoms in the ground state are pumped to the excited state by means of external 

agency, the number of atoms in the excited state (N2) becomes greater than the number of 

atoms in the ground state (N1). This is called population inversion. 

 

29. Define spontaneous emission. 

   The life time of atoms in the excited state is normally 10
-8

 second. Some of the 

excited energy levels have greater life times for atoms (10
-3

 s). Such energy levels are called 

the metastable states. If the excited energy level is an ordinary level, the excited atoms return 

to the lower (or) ground energy state immediately without the help of any external agency. 

During this transition, a photon of energy E2-E1=hυ is emitted. This is called spontaneous 

emission. 

 

30. Define stimulated or induced emission. 

          If the exited state is a metastable state, the atoms stay for sometimes in these levels. 

The atoms in such metastable state can be brought to the lower energy levels with the help of 

photon of energy hυ=E2-E1. During this process, a photon of energy E2-E1=hυ is emitted. This 

is known as stimulated or induced emission. 

 

31. State the conditions to achieve laser action. 

   (i) There must be an inverted population i.e. more atoms in the excited state than in the 

ground state. 

  (ii) The excited state must be a metastable state. 

(iii) The emitted photons must stimulate further emission. This is achieved by the use of the 

reflecting mirrors at ends of the system. 
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32. Write short notes on holography. 

                 When an object is photographed by a camera, a two dimensional image of three 

dimensional object is obtained. A three dimensional image of an object can be formed by 

holography. In ordinary photography, the amplitude of the light wave is recorded on the 

photographic film. In holography, both the phase and amplitude of the light waves are recorded 

on the film. The resulting photograph is called hologram. 

 

33. Write short notes on MASER. 

                 The term MASER stands for Microwave Amplification by Stimulated Emission of 

Radiation.. The working of maser is similar to that of laser.  The maser action is based on the 

principle of population inversion followed by stimulated emission. In maser, the emitted 

photon, the transition from the metastable state belongs to the microwave frequencies. The 

paramagnetic ions are used as maser materials. Practical maser materials are often chromium or 

gadolinium ions doped as impurities in ionic crystals.Ammonia gas is also a maser material. 

Maser provides a very strong tool for analysis in molecular spectroscopy. 
 

 

34. Why ordinary plane transmission gratings cannot be used to produce diffraction effects in 

x-rays? 

          Ordinary plane transmission grating cannot be used to produce diffraction effects in 

x-rays, because, the spacing between the ruling in optical grating is not in the order of 10
-10

 m 

comparable to the wavelength of the x-rays. But in a crystal the atoms or molecules are 

arranged symmetrically, in a three dimensional space. The regular arrangement of atoms or 

molecules in cleavage planes of a crystal might provide a grating element suitable to diffract 

x-rays. The spacing between the atoms is of the order of 10
-10

 m comparable to the wavelength 

of x-rays. The crystal might serve as a three dimensional grating, whereas optical grating is a 

two dimensional one. 

 

35. How does the laser light differ from ordinary light? 

       

Laser light Ordinary light 

1.Coherent light Incoherent 

2.Monochromatic light May be monochromatic, or heterochromatic  

3.Does not diverge at all,extremely 

intense beam 

It diverges, it is not intense 
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7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY 

 

 

1. What is photoelectric effect? 

        Photoelectric emission is the phenomena by which a good number of substances, chiefly 

metals, emit electrons under the influence of radiation such as γ rays, X-rays, ultraviolet and 

even visible light. This effect was discovered by Heinrich Hertz in 1887 while working with 

resonance electrical circuits. 

 

2. Define stopping potential. 

       The minimum negative (retarding) potential given to the anode for which the photo electric 

current becomes zero is called the cut-off or stopping potential. 

   For a given frequency of incident radiation, the stopping potential is independent of its intensity. 

 

3. Define threshold frequency. 

       Threshold frequency is defined as the minimum frequency of incident radiation below which 

the photoelectric emission is not possible completely, however high the intensity of incident 

radiation may be. The threshold frequency is different for different metals. 

 

4. Define work function. 

      The work function of a photo metal is defined as the minimum amount of energy required to 

liberate an electron from the metal surface. 

                                       Work function     W  =  hvo 

 

5. State the laws of photoelectric emission. 

The experimental observations on photoelectric effect may be summarized as follows, 

which are known as the fundamental laws of photoelectric emission. 

(i)             For a given photo sensitive material, there is a minimum frequency called the   

threshold frequency, below which emission of photoelectrons stops, completely, however 

great the intensity may be. 

(ii)          For a given photosensitive material, the photo electric current is directly proportional 

to the intensity of the incident radiation, provided the frequency is greater than the 

threshold frequency. 

(iii)     The photoelectric emission is an instantaneous process. i.e. there is no time lag 

between the incidence of radiation and the emission of photo electrons. 

(iv)     The maximum kinetic energy of the photo electrons is directly proportional to the 

frequency of incident radiation, but is independent of its intensity. 
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6. What are photo-cells? 

            The Photoelectric cell is a device which converts light energy into electrical energy. The 

photo electric cells are of three types: 

                               (i)   Photo emissive cell 

                              (ii)  Photo voltaic cell and 

                             (iii)  Photo conductive cell 

The current produced by this type of cell is proportional to the intensity of the incident light for a 

given frequency. 

 

7. What are the applications of photo-cells? 

                  (i)  Photoelectric cells are used for reproducing sound in cinematography. 

                 (ii) They are used for controlling the temperature of furnaces. 

(iii) Photoelectric cells are used for automatic switching on and off the street light. 

 

8. What are matter waves? 

The radiant energy has dual aspects of particle and wave. If radiation shows dual aspects, so 

should matter. The waves associated with matter (electron, proton, etc) are called matter waves 

or de Broglie waves. 

 

9. What is meant by Non-inertial (or) accelerated    frame? 

        A frame of reference is said to be a non-inertial frame, when a body not acted upon by an 

external force, is accelerated. In this frame, Newton’s laws are not valid. 

 

10.  Mention the applications of electron microscope. 

             (i)  It is used in the industry, to study the structure of textile fibers, surface of metals, 

composition of paints etc. 

            (ii)   In medicine and biology, it is used to study virus, and bacteria. 

           (iii)  In Physics, it has been used in the investigation of atomic structure and structure of 

crystals in detail. 

 

11. State the limitations of electron microscope. 

   An electron microscope is operated only in high vacuum. This prohibits the use of the 

microscope to study living organisms which would evaporate and disintegrate under such 

conditions. 

 

12. Define frame of reference. 

       A system of co-ordinate axes which defines the position of a particle in two or three 

dimensional space is called a frame of reference. 
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13. State the postulates of special theory of relativity. 

                The two fundamental postulates of the special theory of relativity are: 

            (i)  The laws of Physics are the same in all inertial frames of reference. 

           (ii) The velocity of light in free space is a constant in all the frames of reference. 

 

14. Write short notes on Concept of space. 

        In classical mechanics, motion in absolute space led to two useful results. 

     (i) Fixed frame of reference by which the position or motion of any object in the universe 

could be measured. 

    (ii) The geometrical form of an object remains the same irrespective of changes in position or 

state of motion of the object or observer. 

 

15. Write short notes on Concept of time. 

                According to classical mechanics, 

  (i) The time interval between two events has same value for all observers irrespective of their 

motion. 

(ii) If two events are simultaneous for an observer, they are simultaneous for all observers, 

irrespective of their position or motion. This means simultaneity is absolute. 

 

16. Write short notes on Concept of mass. 

        In classical mechanics, the mass of the body is absolute and constant and independent of the 

motion of the body. 

 

17. If a body moves with the velocity of light, what will be its mass? Comment on your result. 

       Einstein established the relation between the mass of a body at rest (mo) and the mass of the 

same body moving with a velocity v is, 

 

 

 

= 

 

                              

  if  v = c ,  m =  

             Hence the mass of the body becomes infinity. 

 

18. What is meant by Inertial (or) unaccelerated frame. 

  A frame of reference is said to be inertial, when the bodies in this frame obey Newton’s 

law of inertia and other laws of Newtonian mechanics. In this frame, a body remains at rest or 

in continuous motion unless acted upon by an external force. 
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8. NUCLEAR PHYSICS 

 

 

1.What are isotopes? 

Isotopes are atoms of the same element having the same atomic number Z but different mass 

number A.  The nuclei 1H
1
, 1H

2
 and 1H

3
 are the isotopes of hydrogen.   

In other words isotopes of and element contain the same number of protons but different 

number of neutrons.  As the atoms of isotopes have identical electronic structure, they have 

identical chemical properties and placed in the same location in the periodic table. 

 

2.What are isobars? 

Isobars are atoms of different elements having the same mass number A, but different atomic 

number Z.  The nuclei 8O
16

 and 7N
16

 represent two isobars.   

Since isobars are atoms of different elements  they have different physical and chemical 

properties. 

 

3. What are isotones? 

Isotones are atoms of different elements having the same number of neutrons. 6C
14

 and 8O
16

 

are some examples of isotones. 

 

4. Write short note on nuclear size. 

If the nucleus is assumed to be spherical, an empirical relation is found to hold good between 

the radius of the nucleus R and its mass number A.  It is given by 

                                          

 The radius of the nucleus  R    A
1/3 

 R= ro A
1/3 

    Where ro is the constant of proportionality and is equal to 1.3 F  (1 fermi = 10
-15

m) 

 

5. Show that nuclear density is almost a constant for all the nuclei.  

         A mN                   mN 

  Nuclear density (ρN)  = =  

     4/3 (ro A
1/3

)
 3  

     4/3π ro
3 

       Substituting the known values, the nuclear density is calculated as 1.816 x 10
17

kg m
-3

 which 

is almost a constant for all the nuclei irrespective of its size. 

   The high value of the nuclear density shows that the nuclear matter is in an extremely    

compressed state. 

 

6. Write short note on nuclear charge. 

The charge of a nucleus is due to the protons present in it.  Each proton has a positive charge 

equal to 1.6 x 10
-19

 C. 

                        Hence, the nuclear charge = Ze, where Z is the atomic number. 
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7. Define atomic mass unit. 

It is convenient to express the mass of a nucleus in atomic mass unit (amu), though the unit 

of mass is kg.  One atomic mass unit is considered as one twelfth of the mass of carbon atom 6C
12

.  

Carbon of atomic number 6 and mass number 12 has mass equal to 12 amu. 

                                 1 amu = 1.6 x 10
-27

 kg 

 

8. Calculate the energy equivalence of 1 atomic mass unit. 

              The energy equivalence of one amu can be calculated in electron-volt: 

                Einstein’s mass energy relation is, E = mc
2 

             Here, m =1;  amu =1.66 x 10
-27

kg;  

                                 c =3 x 10 ms
-1 

Therefore         E =1.66 x 10
-27

 x (3 x 10
8
)
2 
J 

 One electron-volt (eV) is defined as the energy of an electron when it is accelerated 

through a potential difference of 1 volt.  

                      1 eV =   1.6 x 10
-19 

joule 

  

                           1.66 x10
-27

 x (3x10
8
)
2 
 

                 Hence, E =   eV = 931 x 10
6 

eV 

                       1.6 x 10
-19   

    Thus, energy equivalent of 1 amu = 931 MeV 

 

9. Define mass defect. 

The difference in the total mass of the nucleons and actual mass of the nucleus is known as 

the mass defect. 

                              Zmp + NmN - m =   m   

           Where, m is the mass defect. 

In any mass spectrometer, it is possible to determine only the mass of the atom, which 

includes the mass of Z electrons.  If M represents the mass of the atom, then mass defect can be     

written as, 

                       m = Zmp +  Nmn +  Zme  -  M 

                            = ZmH  +  Nmn  -  M 

                Where, mH represents the mass of one hydrogen atom. 

 

10. Define binding energy. 

When the protons and neutrons combine to form a nucleus, the mass that disappears (mass 

defect, Δm) is converted into an equivalent amount of energy (mc).  This energy is called the 

binding energy of the nucleus. 

              Hence binding energy = [Zmp + Nmn - m] c
2 

                                      =  Δ mc
2 

 The binding energy of a nucleus determines its stability against disintegration. 
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11. Define nuclear force. 

The force in the nucleus which overcomes the electrostatic repulsion between positively 

charged protons and binds the protons and neutrons inside the nucleus  is called nuclear force. 

 

12. Define natural radioactivity. 

The phenomenon of spontaneous emission of highly penetrating radiations such as - ,  and 

γ rays by heavy elements having atomic number greater than 82 is called radioactivity and the 

substance which emit these radiations are called radioactive elements. 

 

13. Write short note on  - decay. 

When a radioactive nucleus disintegrates by emitting an  -particle, the atomic 

number decreases by two mass number decreases by four.  The α  decay can be expressed as 

                ZX
A
          z-2Y 

A-4
        +    2He

4 

    Ex: Radium (88Ra
226

) is converted to Radon (86Rn
222

) due to    decay. 

 

               88Ra
226

           86Rn
222

+    2He
4 

 

14. Write short note on - decay. 

When a radioactive nucleus disintegrates by emitting a -particle, the atomic number 

increases by one and the mass number remains the same. β  Decay can be expressed as: 

              ZX
A
          z+1Y 

A
        +    -1e

0 

 

             Ex: Thorium (90Th
234

) is converted to protactinium (91Pa
234

) due to   decay 

          90Th
234

         91Pa
234

+   -1e
0
 

 

15. Write short note on γ- decay. 

When a radioactive nucleus emits γ-rays, only the energy level of the nucleus changes and 

the atomic number and mass number remain the same.  During   or    decay, the daughter nucleus 

is mostly in the excited state.  It comes to ground state with the emission of  γ rays. 

       Ex: During the radioactive disintegration of radium (88Ra
226

) into radon (86Rn
222

), gamma of 

energy 0.187 MeV is emitted, when radon returns from excited state to ground state.  

 

16. State radioactive law of disintegration. 

Rutherford and Soddy found that the rate of disintegration is independent of physical and 

chemical conditions.   

The rate of disintegration at any instant is directly proportional to the number of atoms of the 

element present at that instant.  This is known as radioactive law of disintegration. 
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17. Define half life period. 

The half life period of a radioactive element is defined as the time taken for one half of the 

radioactive element to undergo disintegration. 

                                       0.6931 

                                 T½      =      

                                                          

18. Define mean life. 

The mean life of a radioactive substance is defined as the ratio of total life time of all the 

radioactive atoms to the total number of  atoms in it. 

                    

                                      Sum of life time of all the atoms 

                Mean life =    

                                               Total number of atoms 

  

The mean life is calculated from the law of disintegration and it shown that the mean life is 

the reciprocal of the decay constant.  

       τ  = 1/  

     The half life and mean life are related as 

                                                      0.6931           

                          T½    =          = 0.6931 τ      

                                                          

19. Define activity. 

   The activity of a radioactive substance is defined as the rate at which the atoms decay.  If N 

is the number of atoms present at a certain time t, the activity R is given by 

                 R = - dN/dt 

        The unit of activity is becquerel named after the scientist Henry Becquerel. 

 

20. Define curie. 

  The activity of a radioactive substance is generally expressed in curie. Curie is defined as the 

quantity of a radioactive substance which gives 3.7 x 10
10 

disintegrations per second or 3.7 x 10
10

 

becquerel.  This is equal to the activity of one gram of radium. 

 

21. What are the different types of neutrons? 

Neutrons are classified according to their kinetic energy as a) slow neutrons and b) fast 

neutrons.  Both are capable of penetrating a nucleus causing artificial transmutation of the 

nucleus. 

  Neutrons with energies from 0 to 1000 eV are called slow neutrons.  The neutrons with an 

average energy of about 0.025 eV in thermal equilibrium are called thermal neutrons. 

Neutrons with energies in the range between 0.5 MeV and 10 MeV are called fast neutrons.  

In nuclear reactors, fast neutrons are converted into slow neutrons using moderators. 
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22. What is meant by artificial radioactivity? 

The phenomenon by which even light elements are made radioactive by artificial or induced 

methods is called artificial radioactivity. 

               In the case of Aluminium, 

    13Al
27

   +   2He
4     
  15P

30
  +   1n

0 

  Radio-phosphorous decays into a stable isotope of silicon with the emission of 

positron.  The half life of radioactive phosphorous is about 3 minutes. 

                       15P
30

     14Si
30

    +    -1e
0
 

  Artificial radioactivity follows the same laws of natural radioactivity.  Artificial 

radioactive elements emit electrons, positrons and neutrons and   rays. 

 

23. State the two methods of production of artificial radio-isotopes. 

      (a) Artificial radio-isotopes are produced by placing the target element in the nuclear 

reactor, where plenty of neutrons are available. 

         (1) 15P
31

 +  0n
1
   15P

32
   + γ,  and    (2) 11Na

23
 +  0n

1
 11Na

24
   +   γ  

 

        (b) Another method of production of artificial radio-isotope is to bombard the target 

element with particles from particle accelerators like cyclotron. 

              11Na
23

 + 1H
2
  11Na

24
 +  1H

1 

 

24. How can the biological effects of nuclear radiation be divided? 

       The biological effects of nuclear radiation can be divided into three groups 

                    (i)  Short term recoverable effects 

                   (ii)  Long term irrecoverable effects and  

                   (iii)  Genetic effect 

 

25. State the precautions to be taken for those working in radiation laboratories. 

      (i)  Radioactive materials are kept in thick-walled lead container. 

                 (ii)  Lead aprons and lead gloves are used while working in hazardous area. 

                (iii)  All radioactive samples are handled by a remote control process. 

          (iv) A small micro-film badge is always worn by the person and it is checked                                                                                                   

periodically for the safety limit of radiation. 

 

26. What is meant by artificial transmutation? 

Artificial transmutation is the conversion of one element into another by artificial methods.  

The first successful artificial transmutation was carried out by Rutherford.  When nitrogen was 

bombarded with   particles of sufficient energy, a rare isotope of oxygen (8O
17

) and a proton were 

formed. 

                                   7N
14

 + 2He
4
  8O

17
 +  1H

1
 

            This process is called nuclear reaction. 
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27. What are particle accelerators? Give examples. 

A particle accelerator is a device used to accelerate the charged particles, which are required 

in the study of artificial transmutation of elements.   

 Accelerators can be divided into two types 

 (1) The first type belongs to electrostatic accelerators in which charged particles are accelerated 

by applying a constant potential difference.  The final energy is determined by the amount of the 

potential difference.  The Cockcroft-Walton and Van de Graaff generators belong to this class.  

These accelerators can accelerate particles only upto a few million electron-volts. 

 (2) The second type is the cyclic or synchronous accelerator, which accelerate particles in 

multiple steps imparting a small energy in each successive step.  Ex: Linear accelerator, 

cyclotron, betatron, synchrocyclotron and synchrotron.  They can accelerate particles to 

energy of the order of 10 eV with each machine having its own energy limit. 

 

28. What is nuclear fission? 

The process of breaking up of the nucleus of a heavier atom into two  fragments with the 

release of large amount of energy is called nuclear fission.  The fission is accompanied of the 

release of neutrons.  The fission reactions with 92 U
235

are represented as 

  

                 92U
235

 + 0n
1
  56Ba

141
 + 36Kr

92
 + 3 0n

1
+ Q 

 

                92U
235

 + 0n
1
  54Xe

140
    + 38Sr

94
 + 2 0n

1 
+ Q 

 

Here the fission reaction is taking place with the release of 3 neutrons and 2 neutrons.  On an 

average 2.5 neutrons per fission are actually released. 

 

29. Define critical size. 

Critical size of a system containing fissile material is defined as the minimum size in which 

at least one neutron is available for further fission reaction.  The mass of the fissile material at 

the critical size is called critical mass.  The chain reaction is not possible if the size is less than 

the critical size. 

 

30. What is meant by breeder reactor? 

92U
238

 and 90Th
232

 are not fissile materials but are abundant in nature.  In the reactor, these 

can be converted into a fissile material 94Pu
239

   and 92U
233

 respectively by absorption of 

neutrons.  The process of producing more fissile material in a reactor in this manner than 

consumed during the operation of the reactor is called breeding.   A fast reactor can be designed 

to serve as a good breeder reactor. 
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31. State the uses of reactors. 

             (1) Nuclear reactors are mostly aimed at power production, because of the large amount of     

energy evolved with fission. 

             (2) Nuclear reactors are useful to produce radio-isotopes. 

            (3) Nuclear reactor acts as a source of neutrons, hence used in the scientific research. 

 

32. What is meant by Pair production and annihilation of matter? 

  The conversion of a photon into an electron-positron pair on its interaction with the strong 

electric field surrounding a nucleus is called pair production. 

 The converse of pair production in  which an electron and positron combine to produce a photon 

is known as annihilation of matter. 

 

33. What is photon? 

Photon is a quantum of radiation with no charge and no mass, but it is a carrier of energy.  It 

travels with velocity of light. 

 

34. What is lepton? 

  Leptons are lighter particles having mass equal to or less than about 207 times the mass of an 

electron except neutrino and antineutrino.  This group contains particles such as electron, 

positron, neutrino, antineutrino, positive and negative muons.  The electron and positron are the 

antiparticles.  Neutrino and antineutrino are also associated with β  ray emission. The neutrinos 

and antineutrinos are mass less and chargeless particles, but carrier of energy and spin.  Muons 

were discovered in cosmic ray studies. 

 

35. What are mesons? 

  Mesons are fundamental particles carrying a single unit of charge and possessing mass 

intermediate between electron and proton (me and mp).  The name meson was given by Yukawa 

in 1935.  The three types of mesons are 1) π- meson (pion) 2) K-meson (kaon) and 3)  - meson.  

The mesons are the interaction agents between nucleons.  The rest mass of mesons varies 

between 250 me and 1000 me. 

 

36. What are baryons? 

  Baryons form the heavier particle group.  Protons and neutrons are called nucleons and the 

rest of the heavier particles other than nucleons are known as hyperons.  There are four types of 

hyperons which are lambda, sigma, xi and omega hyperons.  Protons and neutrons are around 

1836 times the mass of the electron, whereas the mass of the hyperons vary form 2180 me and 

3275 me. 
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9. SERMICONDUCTOR DEVICES AND THEIR APPLICATIONS 

 

1. What are semiconductors? Give two examples. 

A material which has resistivity between conductors and insulators is known as 

semiconductor. The resistivity of a semiconductor lies approximately between 10
-2

 and 10
-4

 Ω m 

at room temperature. The resistance of a semiconductor decreases with increase in temperature 

over a particular range. 

Ex. silicon, Germanium and indium. 

 

2. Define energy band. 

  In the case of a single isolated atom there are various discreet energy levels. In solids, atoms 

are arranged in systematic space lattice and each atom is influenced by neighbouring atoms. The 

closeness of atoms results in the intermixing of electrons of neighbouring atoms. Due to this, 

number of permissible energy levels increases.  Hence in the case of a solid, instead of a single 

energy level associated with single atom, there will be a band of energy levels. A set of such 

closely packed energy levels is called an energy band. The bands of energy band are referred to 

the entire solid as a whole and not to the single atom. 

  

3. Define valence band. 

The electrons in the inner shells are strongly bound to the nucleus. A band which is occupied 

by the valence electrons or a band having highest energy is defined as valence band. The valence 

band may be partially or completely filled. This band can never be empty. 

 

4. Define conduction band. 

In some materials, the valence electrons are loosely attached to the nucleus. Even at room 

temperature, some of the valence electrons can leave the valence band. These are called as free 

electrons. They are responsible for conduction of current in a conductor and are henceforth called 

as conduction electrons. The band occupied by these electrons is called conduction band. This 

band may be an empty band or partially filled band. 

 

5. Define forbidden energy gap. 

The separation between valence band and conduction band is known as forbidden energy 

gap. If an electron is to be transferred from valence band to the conduction band, external energy 

is required, which is equal to the forbidden energy gap. 

 

6. What are conductors on the basis of band theory? 

In conductors, there is no forbidden gap available, the valence and conduction band overlap 

each other. The electrons from valence band freely enter into the conduction band. Due to the 

overlapping of the valence and conduction bands, a very low potential difference can cause the 

continuous flow of current. 
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7. What is meant by doping and what are dopants? Give example. 

The process of addition of a very a small amount of impurity into an intrinsic semiconductor 

is called doping. The impurity atoms are called dopant. The impurity to be added is of the order of 

100 ppm (parts per million). The efficient and convenient method of generating free electrons and 

holes is to add very small amount of selected impurity inside the crystal. The semiconductor 

containing impurity atoms is known as impure or doped or extrinsic semiconductors. 

     Ex. Pentavalent- impurities, bismuth ,antimony etc 

     Trivalent impurities- aluminium, gallium 

 

8. State the three different methods of doping a semiconductor. 

i) The impurity atoms are added to the semiconductors in its molten state. 

ii) The pure semiconductor is bombarded by ions of impurity atoms. 

iii) When the semiconductor crystal containing the impurity atoms in heated, the impurity 

atoms diffuse into the hot crystal. 

 

9. What is meant by intrinsic semiconductor? Give example. 

A semiconductor which is pure and contains no impurity is known as an intrinsic 

semiconductor. In an intrinsic semiconductor, the number of free electrons and holes are equal. 

Common example of intrinsic semiconductors are pure germanium and silicon.  

 

10. Define extrinsic semiconductor. Give example. 

An extrinsic semiconductor is one in which an impurity with a valency higher or lower than 

the valency of the pure semiconductor is added, so as to increase the electrical conductivity of 

the semiconductor. Depending upon the type of impurity of atoms added (trivalent or pentavalent 

impurities); an extrinsic semiconductor can be classified as N-type or P-type.  

 

11. What is n-type semiconductor? 

When a small amount of pentavalent impurity such as arsenic is added to pure germanium 

semiconductor crystal, the resulting crystal is called n-type semiconductor. 

 

12. What is P-type semiconductor? 

When a small amount of trivalent impurity such as indium boron or gallium) is added to a 

pure semiconductor crystal, the resulting semiconductor crystal is called P-type semiconductor. 

 

13. When a diode is said to be forward biased? 

When the positive terminal of the battery is connected to P-side and negative terminal to the 

N-side, so that the potential difference acts in opposite direction  to the barrier potential, then the 

PN junction diode is said to be forward biased. If the applied potential difference is more than 

the potential barrier, some holes and free electrons enter the depletion region. Hence, the 

potential barrier as well as the width of the depletion region are reduced.  
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14. When a diode is said to be reverse biased? 

When the positive terminal of the battery is connected to the N side and the negative terminal 

to the P side, so that the applied potential difference is in the same direction of that of the barrier 

potential, the junction is said to be reverse biased. Due to reverse biased the depletion region 

becomes wider and the potential barrier is increased.  

 

15. Define rectification and rectifier. 

The process in which alternating voltage or alternating current is converted into direct 

voltage or direct current is known as rectification. The device used for this process is called as 

rectifier. The junction diode has the property of offering low resistance and allowing current to 

flow through it, in the forward biased condition. This property is used in the process of 

rectification. 

  

16. What is meant by half way rectifier? Draw the circuit of half way rectifier with input and 

output waveforms.  

A circuit which rectifies half of the AC wave is called half rectifier. 

                                     (Refer the diagram from page 143) 

 

17. Define Zener breakdown or breakdown voltage. 

Zener diode is a reverse biased heavily doped semiconductor (silicon or germanium) PN 

junction diode, which is operated exclusively in the breakdown region. 

   The V-I characteristic curve for the Zener diode is shown in fig. it can be seen 

from the figure, that, as the reverse voltage applied to the PN junction is increased, at a particular 

voltage, the current increases enormously from its normal cut off value. This voltage is called Zener 

voltage or breakdown voltage (vz).   

 

18. Draw the symbols of PNP and NPN transistors. 

                               
 

19. State the two types of biasing for the function of transistor. 

i) The emitter- base junction is forward biased so that majority charge carriers are repelled 

from the emitter and the junction offers very low resistance to the current    

ii) The collector-base junction is reversed biased so that it attracts majority charge carriers and 

this function offers a high resistance to the current.  
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20. What is a light emitting diode? Give any one of its uses. Draw the symbol of LED. 

A light emitting diode (LED) is a forward biased PN junction diode, which emits visible 

light when energized. LEDs are used for instrumental displays, calculators and digital watches.  

 

21. Deduce the relation between α and β of a transistor.  

    

      
 

22. Define input impedance. 

The input impedance of the transistor is defined as the ratio of small change in base-emitter 

voltage to the corresponding change in base current at a given VCE.  

                                  Therefore         Input impedance, ri = (ΔVBE / Δ IB)VCE 

       The unit of input impedance is ohm. The input impedance of the transistor in CE mode is 

very high. 

 

23. Define output impedance. 

The output impedance ro is defined as the ratio of variation in the collector emitter voltage to 

the corresponding variation in the collector current at a constant base current in the active region 

of the transistor characteristic curve  

                                 Therefore           Output impedance, r0 = (ΔVCE / Δ IC)IB 

      The output impedance of a transistor in CE mode is low.  Its unit is ohm. 

 

24. Define current gain.  

The current gain is defined as the ratio of the small change in the collector current to the 

corresponding change in the base current at a constant VCE .  

                          Current gain,  = (ΔIC / Δ IB )VCE 

              It has no unit. It is a ratio. 

 

25. Why is a transistor called as current amplification device? 

The important function of a transistor is the amplification. An amplifier is a circuit capable of 

magnifying the amplitude of weak signals. The important parameters of an amplifier are input 

impedance, output impedance, current gain and voltage gain. A good design of an amplifier 

circuit must possess high input impedance, low output impedance and high current gain. That is 

why a transistor called as current as current amplification device. 
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26. Why CE configuration is preferred over CB configuration for operating transistor as an 

amplifier? 

In CB mode the value of α (current amplification factor)is in the range 0.95 to 0.99.But in 

CE mode the value of β (current gain) lies between 50 and 300. Some transistor have β as high as 

1000.  

            The common emitter configuration has high input impedance, low output impedance and 

higher current gain when compared with common base configuration. That’s why CE 

configuration is preferred over CB configuration for operating transistor as an amplifier. 

 

27. Define operating point or quiescent point for that amplifier. 

   The point of intersection Q of  the load line in the active region of the output 

characteristics with the suitable value of the base current IB such that the output voltage is 

symmetrical is called operating point are quiescent point for the amplifier. IB(Q) is the input 

base current at the operating point.VCE (Q) and IC(Q) are the collector to emitter voltage and 

the current respectively at the operating point 

. 

28. What is meant by transistor biasing? What are the types of biasing? 

The proper selection of operating point of a transistor and maintenance of proper emitter 

voltage during the passage of the signal is known as transistor biasing.  

The most commonly used methods of obtaining transistor baising are (i) base bias (ii) base 

bias with emitter feedback (iii) base bias with collector feedback and (iv) voltage divider bias. 

The most widely used method of providing bias is voltage divider bias. 

 

29. Define bandwidth of an amplifier. 

Bandwidth is defined as the frequency interval between lower cut off and upper cut off 

frequencies.  

 

30. State the three coupling devices used in multi stage amplifiers.  

i) Resistance- capacitance (RC) coupling. 

ii) Transformer coupling   

iii) Direct coupling  

 

31. What is meant by feedback? Name two types of feedback. 

The transistor parameter exhibit variations due to ageing of transistors. To overcome any 

adverse effects on the overall performance an amplifier, feedback is used.Feedback is said to 

exist in an amplifier circuit, when a fraction of the output signal is returned or fedback to the 

input and combined with the input signal. The two types of feedback are positive feedback and 

negative feedback.  
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32. What is meant by positive feedback and negative feedback? 

If the magnitude of the input signal is reduced by the feedback, the feedback is called 

negative or degenerative. If the magnitude of the input signal is increased by the feedback, such 

feedback is called positive or regenerative. 

 

33. What are the advantages of negative feedback? 

i) Highly stabilized gain  

ii) Reduction in the noise level 

iii) Increased bandwidth. 

iv) Increased input impedance and decreased output impedance 

v) Less distortion 

 

34. What is an oscillator? What are the two types of oscillators? 

An oscillator may be defined as an electronic circuit which converts energy from a DC 

source into a periodically varying output. Oscillators are classified according to the output 

voltage, into two types. They are sinusoidal and non sinusoidal oscillators. Oscillators can also 

be classified according to their range of frequency.  They are audio frequency and radio 

frequency oscillators. 

 

35. What are sinusoidal oscillators? What are the three types? 

If the output voltage is a sine wave function of time, the oscillator is said to be sinusoidal 

oscillator.  

i) LC oscillators 

ii) RC oscillators 

iii) Crystal oscillator 

36. What are non sinusoidal oscillator? Give an example. 

If the oscillator generates non sinusoidal wave form, such as square, rectangular wave, then it 

is called as non sinusoidal oscillators. 

       Ex. Multi vibrator  

 

37. Give the Barkhausen criteria for oscillations.     

The essential condition for the maintenance of oscillation is Aβ=1. 

This condition means that  (i) The loop gain Aβ-1 and (ii) the net phase shift round the loop is 0  

or integral multiples of 2π. 

These are called Barkhausen conditions for oscillations.  

 

38. State the uses of CRO 

             (i) It is used to measure AC and DC voltage. 

            (ii) It is used to study the wave form of AC voltage 

     (iii) It is used to find the frequency of AC voltage 

     (iv) It is used to study beating of heart in cardiology. 
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39. State the advantages of IC over the discrete components. 

       (i)   Extremely small in size. 

       (ii)  Low power consumption 

           (iii)  Reliability     

           (iv)  Reduced cost 

            (v)  Very small weight 

           (vi)  Easy replacement 

 

40. What is an integrated circuit? 

An integrated circuit consists of single-crystal chip of silicon containing both active and 

passive elements and inters connections. 

 

41. Differentiate between linear ICs and digital ICs 

 

LINEAR ICs DIGITAL ICs 

  The integrated circuits which process the 

analog signals are called as linear ICs                    

The integrated circuits which process the 

digital signals are called as digital ICs                    

 

42. State basic laws of Boolean algebra. 

 Commutative laws 

A + B = B + A 

 AB = BA 

 Associative laws 

                            A + (B + C) = (A + B) + C 

                            A (BC) = (AB) C 

 Distributive law 

                            A (B+C) = AB + AC 

 

43. What are universal gates? Why are they called so? 

NAND and NOR gates are called universal gates because they can perform all the three basic 

logic functions. 

 

44. What is an OP-AMP? 

OP –AMP is a solid state device capable of sensing and amplifying DC and AC input signals. 

OP-AMP is an amplifier with two inputs and a single output. OP-AMP consists of 20 transistors, 

11 resistors and one capacitor. It usually requires a positive and a negative power supply. This 

allows the output voltage to swing positive and negative with respective to ground. An OP-AMP 

is so named, because originally designed to perform mathematical operations such as addition, 

subtraction, multiplication, division, integration, differentiation etc. in analog computer. Now a 

days OP-AMPs are used in analog computer operations and in timing circuits.  
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45. Give the important parameters of an operational amplifier. 

The most important characteristic of OP-AMP are 

  (i) Very high input impedance or even infinity which produces negligible current at the    

       inputs  

 (ii) Very high gain. 

(iii) Very low output impedance or even zero so as not to affect the output of the amplifier by   

       loading.  

 

46. Explain the term virtual ground of an operational amplifier. 

Since the input impedance of an Op-AMP is considered very high, no current can flow into 

or out of the input terminal. Therefore IIN must flow through Rf and is indicated by If. Since Rin 

and Rf are in series then Iin=If. The voltage between inverting and non inverting inputs is 

essentially equal    to zero volt. Therefore, the inverting input terminal is also at zero volt. For 

this reason the inverting input is said to be at virtual ground. 

 

47. State Demorgans theorems. 

       FIRST THEOREM:   

  The complement of a sum is equal to the product of the complements 

 

       SECOND THEOREM: 

  The complement of a product is equal to the sum of the complements. 
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10. COMMUNICATION SYSTEMS 

 

 

1. State three ways of radio wave transmission. 

 Ground (surface) wave propagation. 

 Space wave propagation. 

 Sky wave (or) ionospheric propagation.  

2. Write short notes on Ground (surface) wave propagation. 

       Ground or surface waves are the radio waves which travel along the surface of the earth. Ground 

wave propagation takes place when the transmitting and receiving antennas are close to the 

ground. Ground wave propagation is of prime importance only for medium and long wave signals. 

All medium wave signals received during the daytime use surface wave propagation.  

 

3. Write short notes on Space wave propagation. 

  Radio waves propagated through the troposphere of the Earth are known as space waves. 

Troposphere is the portion of the Earth’s atmosphere which extends upto 15km from the surface 

of the Earth. Space wave usually consists of two components. 

 A component which travels straight from the transmitter to the receiver. 

 A component which reaches the receiver after reflection from the surface of the Earth. 

     Space wave propagation is particularly suitable for the waves having frequency above 30MHz.  

                                                                    

4. Write short notes on Sky wave (or) ionospheric propagation. 

           Radio waves in the short wave band, radiated from an antenna at large angles with ground, 

travel through the atmosphere. Under favorable circumstances, the radio waves get bend 

downwards due to refraction from the different parts of the ionized region and again reach the 

earth at a far distant point. Such a radio wave is called the Sky wave and such a propagation of 

radio wave is known as Sky wave (or) ionospheric propagation. Long distance radio 

communication is thus possible through the Sky wave (or) ionospheric propagation.  

 

5. Define skip distance and skip zone. 

         In the Sky wave propagation, for a fixed frequency, the shortest distance between the point of 

transmission and the point of reception along the surface is known as the skip distance. As we 

move away from the transmitter the ground wave becomes lesser and lesser significant. A stage 

comes when there is no reception due to the ground waves. This point lies some where in the skip 

distance. The region between the point where there is no reception of ground waves and the point 

where sky wave is received first is known as skip zone. In the skip zone, there is no reception at 

all. 

 

 

 

 

www.Padasalai.Net              ---           www.TrbTnpsc.com



 

 57 

6. Define modulation. What are the three types of modulation? 

            The high frequency radio wave is used to carry the audio signal. On adding the audio signal 

to carrier, any one of the characteristics namely amplitude or frequency or phase of the carrier 

wave is changed in accordance with the intensity of the audio signal. This process is known as 

modulation and may be defined as the process of changing amplitude or frequency or phase of the 

carrier wave in accordance with the intensity of the audio signal. Some of the modulation process 

namely,(i) amplitude modulation,(ii) frequency modulation and (iii) phase modulation.  

 

7. What is the necessity of modulation? 

             The audio frequency (20-20,000Hz) is not having large amount of energy and cannot be sent 

over long distances. The radiation of electrical energy is practicable only at high frequencies 

example above 20KHz. The high frequency signals can be sent through thousands of kilometers 

with comparatively small power. 

               Therefore, if audio signal is to be transmitted properly, the audio signal must be super 

imposed on high frequency wave called carrier. The resultant waves are known as modulated 

waves and this process is called as modulation. The high frequency wave (radio frequency wave) 

is transmitted in space through antenna.  

 

8. Define amplitude modulation (AM). 

  When the amplitude of high frequency carrier wave is changed in accordance with the 

intensity of the signal, the process is called amplitude modulation. In the amplitude modulation 

only the amplitude of the carrier wave is changed. The frequency and the phase of the carrier 

wave remain constant. 

 

9. Define modulation factor. 

 An important term in amplitude modulation is modulation factor which describes the extent 

to which the amplitude of the carrier wave is changed by the audio signal. It is defined as the ratio 

of the change of amplitude in carrier wave after modulation to the amplitude of the unmodulated 

carrier wave. 

i.e.  Modulation factor, 

                   

                           
 

10. How does modulation factor determine the quality of the transmitted signal?       

 Modulation factor determines the strength and quality of the transmitted signal. When the 

modulation factor m<1, the amount of carrier amplitude variation is small. Consequently, the 

audio signal being transmitted will not be very strong. When the modulation factor m>1, 

distortion is produced in the transmitted wave . Hence, the signal wave is not exactly reproduced. 

For effective modulation, the degree of modulation should never exceed 100%. 
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11. Define channel width. 

  The channel width is given by the difference between extreme frequencies i.e. between 

maximum frequency of USB and minimum frequency of LSB. 

 Channel width = 2 x maximum frequency of the modulating signal 

   = 2 x (ωs)max 

 

12. State the advantages of AM modulation. 

 Easy transmission and reception 

 Lesser bandwidth requirements 

 Low cost 

13. State the Limitations of AM modulation. 

 Noisy reception: In an AM wave, the signal appears in the amplitude variations of the 

carrier. Practically, all the natural and man made noises consists of electrical amplitude 

disturbances. As a radio receiver cannot distinguish between amplitude variation that 

represent noise and those that contain the desired signal, the reception is generally noisy. 

 Low efficiency: In AM, useful power is available in the side bands, since they contain 

signals. The sideband power for an AM wave is low. Hence the efficiency of AM is low. 

 Small operating range: Due to low efficiency of amplitude modulation, transmitters 

employing this method have a small operating range i.e. the messages cannot be transmitted 

over long distances. 

14. Define Frequency modulation (FM). 

  When the frequency of carrier wave is changed in accordance with the intensity of the signal, 

the process is called frequency modulation. In frequency modulation, the amplitude and phase of 

the carrier wave remains constant. Only, the frequency of the carrier wave is changed in 

accordance with the signal. 

 

15. Define Resting Frequency or Centre Frequency. 

  The frequency of an FM transmitter without signal input is called the Resting Frequency or 

Centre Frequency (f0) and this is the allotted frequency of the transmitter. When the signal is 

applied, the carrier frequency deviates up and down from its resting value f0. 

 

 

16. Define Carrier Swing. 

  The change or shift either above or below the resting frequency is called frequency deviation 

(f). The total variation in frequency from the lowest to the highest is called carrier swing (CS). 

Hence, 

 Carrier swing      = 2 x frequency deviation 

                  = 2 x   Δf 

       For the purposes of FM broadcasts, it has been internationally agreed to restrict maximum 

deviation to 75 kHz on each side of the centre frequency for sounds of maximum loudness. 
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17. State the Advantages of Frequency modulation. 

 It gives noiseless reception. Noise is form of amplitude variation and a FM receiver 

will reject such noise signals. 

 The operating range is quite larger. 

 The efficiency of transmission is very high. 

18. State the Disadvantages of Frequency modulation. 

 A much wider channel is required by FM. 

 FM transmitting and receiving equipments tend to be more complex. 

19. Define Phase modulation (PM). 

  In phase modulation, the phase of the carrier wave is varied in accordance with the amplitude 

of the modulating signal and the rate of variation is proportional to the signal frequency 

. 

20. What is an Antenna? 

  An antenna is a long conductor (wire and rod) that acts as a conversion device. It converts an 

electrical signal into electromagnetic energy when used as a transmitting antenna. In receiving 

antenna, the electromagnetic energy is converted into an electrical signal 

 

21. Define Directivity. 

  An antenna is characterized by an important parameter, directivity. Directivity is the ability 

of the antenna to concentrate the electromagnetic waves in the most desired directions (during 

transmission) or to have maximum reception from most preferred directions (during reception). 

  

22. State the Disadvantages of Simple Receiver. 

 Simple radio receiver circuit has 

 Poor sensitivity and 

 Poor selectivity 

23. Define Scanning. 

  Scanning is the process by which an electron bean spot is made to move across a rectangular 

area, so as to cover it completely. This rectangular area may be the target surface in a television 

camera or the screen of a picture tube in a television receiver. The scene is scanned rapidly both 

in the horizontal and vertical direction simultaneously. Saw tooth potentials are applied to 

horizontal and vertical deflector plates in a TV camera. A blanking pulse, which is a high 

negative potential, is applied to the control grid of electron gun during the duration of the return 

journey. This prevents the emission of electrons from electron gun. 
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24. Define Interlaced Scanning. 

 In this scanning, the total number lines are divided into two groups called fields. During the 

presentation of the first field, only the odd numbered lines scanned, while during the second field 

all the even numbered lines are scanned. Half way along the bottom of the first field, the vertical 

retrace returns the scanning beam to the top of the image and completes the unfinished lines. 

(i.e.) The remaining even numbered lines are then scanned during second field. This method of 

scanning is known as interlaced scanning. In the 625 line TV system, for successful interrelated 

scanning, the 625 lines of each frame or picture are divided into sets of 312.5 lines and each set 

is scanned alternatively to cover the entire picture area. Hence, with the interlaced scanning the 

flicker effect is eliminated without increasing the speed of scanning, which in turn does not need 

any increase in channel bandwidth. 

 

25. What is Radar? 

  The term RADAR is an acronym for Radio Detection And Ranging. It is a system which uses 

radio waves to detect and to fix the position of targets at a distance. 

 

26. State the Principle of radar. 

 Radar works on the principle of “radio echoes”. The transmitter in a radar, radiates 

the high power electrical pulses into space. When these pulses are incident on any distant target 

such as a mountain, ship or aircraft, they get scattered in all directions. The transmitter antenna 

receives a part of the scattered energy. This transmitter antenna also acts as receiving antenna for 

the receiving pulse. The pulse travels with the speed of light 3 x 10
8
 ms

-1
. In other words, these 

pulses cover a distance of 300 meters for every micro second. Hence by measuring the time 

taken by the pulse to reach target and back to the transmitter, the range or distance of the target 

can be easily determined. To locate the direction of the target, directional antennas are used. 

 

27. State any three applications of radar. 

 Air and sea navigation is made entirely safe, with radar installations. High flying planes and 

ship at sea, can get detailed reports of mountains, ice bergs, rivers, lakes, shore lines etc., 

which they can avoid. 

 Radar systems are used for the landing of air crafts. On approaching the air field, the pilot is 

guided by signals from a radar set, so that it flies along the line of the runway and safely, 

whatever be the visibility. 

 Rain drops may reflect suitable radar signals and thus enable meteorologists to measure the 

distance of the clouds, with great accuracy for forecasting. 

 The pulses can be used for discovering the position of buried metals, oils and ores. 

28. State the Shortcomings of analog communication. 

  The greatest technical problem with an analog communication system is noise. Noise that 

comes from any part of the system – the modulator, the transmitter, the communication link, the 

receiver or the demodulator – can corrupt the signal. Analog system does not offer opportunities 

for identifying corrupted signals. 
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29. State Advantages of digital communication. 

 The transmission quality is high and almost independent of the distance between the 

terminals. 

 The capacity of the transmission system can be increased. 

 The newer types of transmission media such as light beams in optical fibers and wave guides 

operating in the microwave frequency extensively use digital communication. 

30. State Disadvantages of digital communication. 

 A digital system requires larger bandwidth. 

 It is very difficult to gradually change over from analog to digital transmission. 

31. What is Modem? 

  The name modem is the abbreviation of the term Modulator and Demodulator. As the name 

implies, both functions are included in a modem. A modem is used to convert digital signals into 

analog signals capable of being transmitted over telephone lines. At the receiving end of the 

system, modem is used to demodulate the analog signals and reconstruct the equivalent digital 

output. Modems are placed at both ends of the communication circuit. 

  

32. State the three types of wire and cable used in data communications. 

 Twisted pair cable 

 Multiconductor flat cable 

 Coaxial cable 

33. Write short notes on twisted pair cable. 

 Twisted pair cable is the simplest and lowest cost cable. It consists of two insulted wire 

twisted around each other in a continuous spiral. The wire is twisted to minimize the external 

noise. Twisted pair is used between telephones and the central office. It is difficult to use, when 

many signals must be brought from one place to another. 

 

34. Write short notes on Multiconductor flat cable. 

  The Multiconductor flat cable consists of many parallel wires in a common plastic jacket. A 

cable of this type can have any number from 10 to about 50 wires. All the wires are grouped 

mechanically and they can be used with a single connector at each end. Flat able is more 

expensive than twisted pair. 

 

35. Write short notes on Coaxial cable. 

 Coaxial cable (coax) consists of a solid-centre conductor surrounded by a plastic insulator 

such as Teflon. Over the insulator, is a second conductor, a tubular braid or shield made of fine 

wires. An outer plastic insulation protects and insulates the braid. It is fairly expensive to buy 

and can be difficult to install, because of its mechanical stiffness and thickness. 
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36. State the advantages of Fiber Optical communication. 

 Transmission loss is low. 

 Fiber is lighter and less bulky than equivalent copper cable. 

 More information can be carried by each fiber than by equivalent copper cables. 

 There is no interference in the transmission of light from electrical disturbances or electrical 

noise. 

37. State the applications of Fiber Optical communication. 

  The various applications of fiber in communication area are, voice telephones, video phones, 

message services, data network etc. 

 

38. State the merits of Satellite communication. 

 Mobile communication can be easily established by Satellite communication. 

 Satellite communication is economical compared with terrestrial communication particularly 

where long distances are involved. 

  Compared to the Fiber Optical communication, Satellite communication has the advantages 

that, quality of transmitted signal and location of sending and receiving stations are 

independent of distance. 

 For thin traffic areas like north east regions in India, Ladakh etc., Satellite communication is 

most economical. 

 For search, rescue and navigation, Satellite communication is far superior and economical 

compared to other systems. 

39. State the demerits of Satellite communication. 

 Between talks there is a time gap which becomes quite annoying. This time delay also 

reduces the efficiency of satellite in data transmission. 

 An imperfect impedance match may cause echo, received back after a delay. Echo suppressor 

has to be used. 

 Repair of satellite is almost impossible, once it has been launched. 

 

   Best Wishes to get centum in Physics 

                        From 

B.ELANGOVAN.M.Sc.,M.Ed.,M.Phil., P.G.Teacher in Physics, 

(Dr.Radhakrishnan State Level Best Teacher Award Recipient-2011) 

Pachaiyappa’s Hr.Sec.School, Kancheepuram - 631501. 

e-mail: belangovanphss@gmail.com 

              Phone: 9444438464 
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