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SRI GURUGNANA SAMBANDAR MISSION  

SRI MUTHAIAH MATRIC HR SEC SCHOOL 

VAITHEESWARANKOIL. 
 

PHYSICS THREE MARK QUESTIONS & ANSWERS 
 

1.  ELECTROSTATICS 

1.  State coulomb’s law in electrostatics. 
             Coulomb’s  law  states that  the  force of   attraction or repulsion  between  

to   point  charge  is  directly  proportional    to  the   product   of   the   charges  

and inversely proportional to the square of the distance between them. 
 

2. Define one coulomb. 
             One coulomb is defined as the quantity of the charge, which when placed at  
    a  distance  of  1  meter   in  air  or  vacuum  from  an  equal and similar charge  
   experience a repulsive force of 9x109 N. 
 

3. Define electric flux. Give its unit 

                         The electric flux  is defined as   the total no of electric lines of force   crossing   

     through the given area.   

                                                    Unit  Nm²Cˉ¹. 
 

4. Define electric potential at a point. 
                        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. 
 

5. Define potential difference. 
                    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 against the electric force 
 

6. Define the unit of potential difference (or) define 1 volt. 
           The unit of potential difference is volt. The potential  difference  between 

Two    points  is 1 volt  if  one  joule  work  is  done   in   moving 1 coulomb of  
charge from one point to another point against electric force. 

 

7. State gauss law in electrostatics. 

                  Gauss  law  states  that   the  total  flux  of   the   electric field  E  over any   

     Closed  surface is  equal to 1/εo  times   of  the  net charge  enclosed    by   the   

     surface. 
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8. Why  it  is  safer  to  be  inside  a  car  than  standing  under  a  tree during   
     lightning? 
                         The metal body of the car provides electrostatic shielding where the  

   electric field is zero.  During lightning  the electric discharge pass  through the   

    body of the car. 
 

9. What is  corona discharge. Write its uses. 

                          The leakage  electric charge from  the  sharp   points    on  the charged   

      conductor is known as action of points or corona discharge. 
         Uses:   electrostatic machine for collecting charges   and   lightning arresters. 
 

10. Define capacitance of  a capacitor. 
                          The capacitance   of   the conductor   is  defined as   the  ratio of  the    
        charge given to the conductor   to the potential developed in the conductor. 
         Unit -farad. 
 

11. Define 1 farad. 
                            The unit of capacitance is farad. A conductor  has  a capacitance of  one  

      Farad  if   a   charge of  1 coulomb  given  to it, raises  its  potential    by  1 volt. 

        Practical units micro farad(µf), pico farad(pf) 
 

12.  What is an electric dipole moment? Give its unit. 
                          The magnitude  of   electric dipole is   given  by   the  product of  the  

    magnitude of the one of the charges and the distance between them. 
      Electric dipole moment p=2qd. Unit   Cm. 
 

13. What is polar molecules? Give an example. 
1.             A polar molecules is one which  the  Centre of   gravity of   positive  charge     

is  separated  by the centre of gravity of negative charge by a finite distance. 
2.     E.g.: H2O, N2O, HCl, NH3. 

14. What is polar molecules? Give an example. 

1.             A polar molecules is one which the Centre of gravity of positive  charge 

is coincides with centre of gravity of negative charge. 
2.     E.g.: O2, N2, H2. 

 

15. Mention the applications of  the capacitors. 
        a)  They are used in  the ignition system  of  automobileengines  to   eliminate    
                                                                                                                                                                                                                                                                sparking. 

              b)  They are used to reduce  voltage fluctuations in  power  supplies  and   to   

                increase  the efficiency of power transmission. 
               c)  Capacitors  are   used  to  generate   electromagnetic   oscillations and   in  
            tuning  the radio circuits. 
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     16.  State the law of conservation of electric charge. 

                     Electric  charges can neither      be created  nor be destroyed.   The  total   

             charges in an isolated system always remain constant. 
 

17. What are conductors and insulators? 

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

Example:  metals, human body, earth, etc, 

      Insulators: 

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

     inductors.  

Example:  glass, mica, ebonite, plastic, etc, 
 

18. What do you mean by additive nature of charges? Give an example. 
                   The   total   electric charge of  a system  is equal  to   the algebraic  sum  of    

         electric charge located in the system. 
           Example:  if two charged  bodies of  charges +2q, -5q are brought in  contact,  
           the total charges of the system are -3q. 
 

19. What is an electric dipole? 
                Two equal and  opposite charges     separated  by a very small distance      

     constitute an electric dipole. 
      Example: water, ammonia, carbon-did-oxide and       chlorofmolecules. 
 

20.  What are dielectrics? 
              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. Example:  Ebonite, Mica and Oil. 
 

21. What is meant by electric polarisation? 
                    The  alignment   of  the  dipole  moment  of the  permanent  or induced   

           dipoles  in the  direction  of     applied  electric field  is  called   polarisation  or   

    electric polarisation.               P = αE 
 

22. How does microwave oven works? 
                     It is used to cook the food in a short time.  The microwaves  are generated,    
       which  in  turn  produce   non      uniform   oscillating  electric field.  The water     
       molecules  in  the  food which  are   the  electric  dipoles are  excited  by  an    
        oscillating torque.    Hence few bonds in the water molecules are broken and    
      heat energy is  produced this is used to cook food. 
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23. What is an equipotential surface? 
                      If all the point of the surface is at the same   electric potential then the   

     surface is called as the equipotential surface. 
 

24. Define Eiectric field intensity.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. Its unit N C−1. 
 

25. Define Eiectric lines of forces. 
                  Electric line of force is an imaginary straight or curved path along which a    
        unit positive charge tends to move in an electric field. 

 

26. Define electrostatic shielding.  
                             It is a process of isolating a certain region of  space  from  an  external    
       field. It is based on the fact that the electric field  inside the conductor is  zero. 
 

27. What is called electrostatic induction? 
                  It  is  possible  to obtain the charges without  any  contact with another 

charge.   They   are   Known  as  induced  charges    and   the  phenomenon   of 

producing  induced  charges  is called as Electrostatic induction 

 
 

UNIT –  2 CURRENT ELECTRICITY  

 

1.  State ohm’s law. 
              The law states  that    at    constant    temperature the    steady    current      
  flowing   through  a  conductor  is   directly  proportional    to    the   potential   
  difference between  two ends of the conductor. 
 

2. State faradays laws of electrolysis. 
      First law: 

              The   mass  of     a  substance   liberated   at    an  electrode     is   directly  

proportional to the charge passing through the electrolyte. 
      Second law: 

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

 of charge is proportional to the chemical equivalent of the substance. 

3. Define Electro chemical equivalent.  
                    The electrochemical equivalent of  a substance is defined as the mass  of  
     Substance     liberated  in   electrolysis    when   one coulomb charge   is     passed   
     through  the electrolyte. 
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4. Write any three applications  of  superconductors. 

           a)  Superconducting   magnetic     propulsion systems  may   be  used  to launch  

                 satellite into orbits directly from the earth without the use of  rockets. 
          b)  Since  the  current   in  superconducting wire can flow without  any    change    
          in magnitude it can be used for transmission lines. 

     c)  Superconductor can be used as   memory or  storage  elements  in  computers. 
 

5. State kirchoff’s laws. 
      Current           law: 
                      The algebraic sum of the current meeting at any junction is zero. 
      Voltage       law: 
                     The algebraic sum of the product of    resistance and current in each part  

   of any closed circuit is equal to the algebraic sum of the emf in  the closed circuit. 
 

6. Define Eiectric current.  
                  The  current  is  defined  as  the  rate  of  flow  of  charges across any  cross  
         sectional area of a conductor.I=q/t 
 

7. Define drift velocity. 
                      Drift velocity  is  defined  as  the  velocity  with  which  free  electron   get      

    drifted towards the positive terminals, when an electric field is applied. 
 

8. Define mobility.Give its unit. 
                Mobility is defined as the drift velocity acquired per unit electric field.                                

                                       μ =eτ/m.   Unit   m²V-1 s-1 

9. 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 the point.  Unit: Amˉ²  

10.Define resistivity. 

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

   to  current flow by a conductor of unit length and unit area of cross section. 

     Unit: ohm m (Ωm) 
 

11. What is 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. 
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12. What is called transition 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  transition  temperature. 
 

 

13. What  are  the changes observed in  a substance at  the  superconducting   

        Stage (OR)transition temperature? 

   a)     The electrical resistivity drops to zero.  

   b)    The conductivity becomes infinity. 
   c)     The magnetic flux lines are excluded from the material. 
   

14. Define temperature coefficient of resistance. 
                           The  temperature  coefficient  of   resistance  is  defined  as  the  ratio   
      of  increase  in resistance per degree rise in temperature to its  resistance  at   
      0oC. Its unit is per oC. 
 

 

15. What is internal resistance of a cell? 
                  Resistance   offered   to current  flow  of  the electrolyte of the cell  is      

   termed  as internal resistance of the cell. 
 

 

16.  Distinguish between electric power and electric energy. 
          

ELECTRIC POWER ELECTRIC ENERGY 

1. The electric power is defined as  
2. the rate of doing electric work 

1. Electric energy is defined as the 
2.  capacity to do work 

2.    Power=I²R 2.     unit is joule(or)kilowatt hour 

 

 

17. Distinguish between primary and secondary cells. 
 

PRIMARY CELL SECONDARY CELL 

1.   Chemical reaction are irreversible 1.     Chemical reaction are reversible 

2.     Cannot be recharged 2.     Can be recharged 

3.            They cannot supply steady            
            current for long time 

1.     They can supply steady current          
2.    for long time 

4.    They cannot deliver high current 4.     They can deliver high current 
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18. What are  the applications of secondary cells. 

                 a)  Secondary cells are rechargeable. 

         b)  Deliver high current due to low internal resistance. 

         c)  Can be recharged for very large no of times without  any  deterioration   in   

                properties. 

        d)   They are used in cars, two wheelers, trucks, etc… 

 

19. Distinguish between  emf and potential difference. 
 

emf P         POTENTIAL DIFFERENCE 
        1.    It is the difference of potential    s                                                                                                                           
               between  the two terminals of a  

cell in     an open circuit. 

1.             It is the difference in potentials     
             between  any two points in  

               Closed circuit. 

2.       It  is  an  independent  of   
3.    external resistance of the circuit. 

3.     I       It  is proportional to the  resistance             

                  between any two points. 

 

UNIT : 3  EFFECTS OF ELECTRIC CURRENT 
 

1. State joules law heating. 

                     Joules law implies that the heat produced is 
                         a)  Directly proportional to the square of the current for a given R 

                         b)  Directly proportional to the resistance R for a given I 
                          c)  Directly proportional to  the  time  of   passage   of current I 

 
2. Define peltier coefficient. 
                      The  amount  of  heat  energy absorbed  orevolved  at   one  end  of  the   

     junctions of  a  thermocouple  when   one   ampere   current  flows    for   one    

   second  is  called  peltier coefficient. Its unit is volt. It’s denoted by  π. 
 
3. State Fleming’s left hand rule. 
                       The fore finger, the  middle finger and the  thumb  of the  left hand  are    

   stretched  in  mutually   perpendicular  directions. If   the  forefinger points in         

    the  directions 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. 
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4. Mention the limitations of cyclotron. 
     a)  Maintaining a uniform magnetic field over a large area of the Dees is difficult. 

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

           resonance condition. 
          c)  At  the high  frequencies, relativistic  variation of  the mass of  the electron  is   
                appreciable and the hence electrons cannot be accelerated by cyclotron. 
 

5. Define ampere. 
                       Ampere is defined as  that  the  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 2x10
-7  newton per unit length of the conductor. 

  
6. Differentiate between peltier effect and joule effect. 

 
 
 
 
 

7. Why nichrome is used as heating element? 
        a)    It has high specific resistance  
       b)    It has high melting point 
        c)    It is not easily oxidized 
 

8. State ampere circuital law. 

                     The line integral ∮
 
→ 

  
→  for a closed curve is equal to  µO times  the current  

     IO   through the area bounded by the curve. 

 

UNIT : 4  ELECTROMAGNETING INDUCTION AND ALTERNATING CURRENT 

 
1) What is electromagnetic induction? 
                        The phenomenon  of producing an induced emf due to the changes in  

    the magnetic flux linked with a   closed     circuit  is  known   as    electromagnetic   

      induction. 
 

2) State faradays 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. 

            JOULE EFFECT                                               P    PELTIER EFFECT 

1.     Heat produced 1.     Heat produced 
2.     Irreversible 2.     Reversible 
3.     Thermal effect of current 3.     Thermo electric effect 
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       SECOND LAW :     The magnitude of    induced emf   induced in a closed circuit   is  
       Directly  proportional  to   the rate   of   change   of   magnetic   flux   linked   with  
      the circuit. 
 

3) 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. 
 

4) Define the unit of self inductance. 
                    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. 
 

5) Define coefficient of mutual induction. 

                          The co-efficient of mutual   induction of      two    coils    is   numerically   

   equal to  the  emf induced in one coil when the rate change of current through   

    the other coil is unity. 
 
 

6) State Fleming’s right hand rule.(or)state generator rule. 
                  The  forefinger, the   middle finger and  the  thumb  of  right  hand are  

 held in mutually perpendicular directions.    If the   fore finger    points    along     

  the direction of  magnetic field   and    thumb  is    along the  direction of the   

  motion of  the  conductor,  then  the  middle finger  points in  the  direction  of  

  the induced  current. 
 

7) Define rms value of an ac. 
                  The rms value of   an  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 
  

8) State the methods of producing induced emf. 
                    Induced emf can be produced by changing  

a)  The magnetic induction (B) 
   b)  Area enclosed by the coil (A) and 
   c)  The orientation of the coil (θ) with respect to the magnetic field. 
 

 

9) What is poly-phase generator? 
               A  Poly-phase   system  consists  of    a  numerous  windings   which  are  

placed  on  the  same  axis  but  placed  from   another  by   equal   angle  which  

depends upon the number of phases 
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10) What are eddy currents?  

                      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.  
 

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

                                              
            

             
 

 

12) 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. 
 

13) Define  quality factor. 
                          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 

 

14) Mention difference between steps up and step down transformer. 
 

STEP UP TRANSFORMER STEP DOWN TRANSFORMER 
It Converts low voltage to high 
voltage  

 It Converts high voltage to low  
  voltage 

2.     Number of turns in the primary coil 
is less than that of secondary coil 

2.     Number of turns in the primary coil is 
more than that of secondary coil 

3.     Current in the primary coil is more 
than that of secondary coil 

3.     Current in the primary coil is less  
than that of secondary coil 

 
15) What is resonant frequency in LCR circuit? 

                 The particular frequency at which the impedance of    the   RLC   circuit 
becomes    minimum  and  current becomes maximum is       called    resonant 
frequency of the circuit. 
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16) What is inductive reactance? 
                     The resistance offered by the coil to the flow of alternating current 

   is called inductive reactance. Its unit is ohm. 
 

17) What is capacitive reactance? 
                    The resistance offered   by the coil   to      the  flow of  alternating         
    current is called capacitive reactance. Its unit is ohm. 

 

   18) Define Magnetic flux. 
                    The magnetic flux (φ) 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). 
 

19) A capacitor blocks dc allows ac explain? 
                    In a dc circuit frequency of the supply is zero.Therefore capacitive 
reactance is infinity (XC = ∞).i.e. capacitor offer infinite resistance to dc. So a 

capacitor blocks dc and allows only ac to passes. 
 

20) Define coefficient of self induction. 
                    The coefficient  of  self  induction   of  a  coil  is  numerically  equal  to the  
        opposing emf induced in the coil when  the  rate  of change of  current  through   
        the coil is unity. 
 

21) Why dc ammeter cannot read ac? 
                    AC  varies periodically in magnitude and direction. Its average  value     

  is zero over a complete cycle.  A DC ammeter  reads    only  the average value.   

 So DC ammeter  cannot read AC. 

 

UNIT : 5     ELECTROMAGNETIC WAVES AND WAVE OPTICS  
 

1)  What are electromagnetic waves? 
                 The variation in electric and    magnetic   fields  perpendicular to  each  

other  produces electromagnetic disturbances in space.    These disturbances 

have the  properties of a wave  and  propagate  through a space  without any 

material medium. These waves are called as electromagnetic waves. 
 

2) What is Tyndal scattering? 
                When light  pass through a  colloidal  solution  its  path is  visible  inside  

the solution.  This  is   because, the light    is   scattered  by  the  particles of  the 

solution.  The  scattering of  the light by  the colloidal  particle is  called  Tyndal 

scattering. 
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3) Why the sky appears  blue in colour? 
     It is due to scattering of sunlight by the atmosphere.According to   Rayleigh’s  
 scattering law blue light is scattering to the great extent than red light.  This  
 scattering radiation causes the sky to appear blue. 

 
4) Why the sun looks reddish at sun set and sunrise? 

                      At  sunrise  and  sunset  the  ray from the  sun has to  travel  a  large  part     

         of the atmosphere than at noon.So most of the blue light is scattered away and   

        red light  which is  least is  scattered reaches the observer.   Hence   sun  set and   

         sunrise appears reddish in colour. 
 

5) State  Huygens’s principle. 
      a)  Every point on a  given  wave  front may  be considered as  the source  of    

           secondary wavelet which spread out with the speed of light in that medium 
      b)  The  new  wave front  is  the  forward  envelop  of  the  secondary  wavelets    
                at  the instant. 
 

6) Why the centre of the Newton’s ring is dark? 
                      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 fringes are formed. 
 

7) What are the Conditions for total internal reflection takes place? 
      a)  The light must travel from the denser medium to a rarer medium 

b)  The angle of incidence inside the denser medium must be greater than the 

      critical angle .i.e. i >C. 
 

8)  What are Fraunhofer lines? 
             When the  light from the  central core of the  sun passes through  sun’s 

atmosphere, certain wavelengths are absorbed  by the elements present  in 

the chromosphere  and the spectrum is marked by dark lines. This dark line in 

the solar spectrum is called as Fraunhofer lines. 
 

9) What is called optic axis? 
                   Inside the  crystal  there   is  a particular direction in   which both  the 
ordinary and  Extra- ordinary rays  travel  with same velocity.  This  direction is 
called as optic axis. 
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10) Distinguish between Fresnel and Fraunhofer diffraction. 
 

FRESNEL DIFFRACTION FRAUNHOFER DIFFRACTION 
1. The Source and the screen are  
2. at finite     
3.  distance from the obstacle 

1. The Source and the screen are at infinite   
2. distance from the obstacle 

3. The wave front is Spherical(or) 
4. cylindrical 

2.     T h e wave front is Plane 

3.     No lens is used to focus rays 3.     Convex lens is used to focus rays 
 

11) What are difference between Interference and Diffraction? 
 

INTERFERENCE DIFFRACTION 

        Fringes are equally spaced. Fringes are unequally spaced. 

Bright fringes are of same intensity.                   Intensity falls rapidly. 

           It has large number of fringes. It has less number of fringes. 
 

12) What factors  does optical  rotation depend on? 
                     a)  Thickness of the crystal. 
                    b)  Density of the crystal (or) concentration in case of solutions.                     

                     c)  Wavelength of light used. 
                    d)  The temperature of the solutions. 
 

13) What is called as Double refraction? 
               When a  ray of  unpolarised light is incident on   a calcite crystal two 
refracted  rays are produced. This phenomenon  is called double refraction. 
Example: crystals like quartz, mica, etc… 

 

 

14) What is called as the specific rotation? 
                 Specific rotation for the given wavelength of light at given 
temperature is defined as the rotation produced  by one decimeter length 
of the liquid column containing one gram of the active material in 1cc of the 
solution. 
 

15) State Principle of Superposition of wave. 
              When two or more waves simultaneously pass through the same 
medium, each wave 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 individual waves. This is known 
as the principle of superposition. 
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16) What is Optical Activity? 
                     When  a   plane   polarized  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. 
 

17) State Rayleigh scattering  law. 
                      The amount of scattering is inversely proportional to the fourth  power  
         of the wavelength. This is known as Rayleigh scattering law. 
 
 

18) What are the Applications of Raman spectrum? 
        (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 analyse thew chemical constitution. 
 
 

19) 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. 

 
 

20)    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. 
 

 

21)  What are the uses of infra red rays? 
a)  Infrared lamps are used in physiotherapy. 
b)  Infrared photographs are used in weather forecasting. 

       c)  Infrared radiations are not absorbed  by air, thick fog, mist, etc;  they       

        are  used to take photograph for long distance objects. 
d)  Infrared absorption spectrum is used to study the   molecular distance. 
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22)  What are the uses of  ultra-violet ray? 
a)  They are used to destroy the bacteria and for sterilizing surgical instrument.        

      b)  They are  used  in detection of the  forged  documents,  finger  prints  in   

       forensic laboratories. 
c)  They are used to preserve food items. 
d)  They help to find crystal structure. 

 

 

UNIT – 6    ATOMIC PHYSICS 
 

 

1)  write the Postulates of Bohr’s atom model. 
      a)  The electrons can revolve round the nucleus only  in  certain   allowed or   

           permissible orbits  for which the  angular  momentum  of the  electron  is     

         the  integral  multiple of  h/2π . Angular momentum of electron = mvr 
  
b)  An atom  radiates energy, only when an electron  jumps from stationary  

    orbit  of higher energy to an orbit of lower energy. 
 

2) Define ionization potential energy. 
            The ionization potential is that  “accelerating potential which makes the  
impinging electron acquire sufficient energy to knock out an electron from  the 
atom and there by ionize the atom”. 

 
3) What are X-rays? 

1   X-rays are the electromagnetic waves of short wavelength in range of   0.5Å    
      to 10Å 

      2    X-rays are produced, when   fast    moving electrons   strike metal target of   

            high atomic weight. 
 
 

4) State Bragg’s law 
            If   this   path   difference   2d sinθ    is   equal   to  integral  multiple    of 
wavelength  of X-rays  i.e. nλ   then the constructive  interference will     occur 
between    the   reflected   beams and they will reinforce with each other.  

                      2d sinθ= nλ ,Where n=1, 2, 3, 
 
 

5) State Mosley’s law. 
            The frequency  of the  spectral line  in the  characteristic X-ray spectrum   

  Is   directly  proportional to        the square of  the atomic  number (Z) of   the  

  elements considered. This is known as Moseley’s law 
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6) What are important characteristics of laser? 
a)  Monochromatic 
b)  Coherent  
c)  Does not diverge at all  

d)  Is extremely intense. 
 

    7) What are the conditions to achieve laser action? 
a)  There must be inverted population.  
b)  Excited state must be meta stable state. 
c)  Emitted photon must stimulate further emission. 

 

 

8) What are the two important facts of Laue experiment? 
a)  X-rays are electromagnetic waves of extremely short wave length. 

 b)  The atom in the crystals are arranged in regular three dimensional lattice. 
  
  9)  Why ordinary   plane  transmission   gratings   cannot  be  used  to produce 

diffraction effects in  X-rays? 
a)  X-rays are electromagnetic wave of very short wavelength. 

      b)  For diffraction  the  width  of the  slit must  be  comparable  to  wavelength    

                  of the wave. 
c)  Such fine ruling is difficult to draw on a grating. 
d)  So X-rays cannot be diffracted by ordinary grating. 
 

10) Distinguish between hard and soft X-rays. 
 

HARD X-RAYS SOFT X-RAYS 

X-rays have low wavelength of 
order of 1 Å 

X-rays  having wavelength  of         
       4 Å(or)above 

and above. High  frequency  and  high energy Less    frequency   and   less energy 

High Penetrating power  Low Penetrating power   

They are produced at 
comparatively high potential 

difference 

They are produced at 
comparatively low potential 

difference 

 
11)  Define Excitation potential energy. 

                They energy   required to raise an   atom   from its normal   state   into  

   excited state is called excitation potential energy of an atom. 
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   12) What are the 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. 
 

13) What are the Industrial applications of Laser? 
(i)   The laser beam is used to drill extremely fine holes in diamonds, hard       

        sheet   etc., 

(ii)  They are also used for cutting thick sheets of hard  metals  and   welding. 

(iii) The laser    beam   is  used  to  vapourize  the unwanted material  during  

         the   manufacture of electronic circuit on semiconductor chips. 

(iv) They can be used to test the quality of the materials. 
 

14) What are the various applications of laser in medical field? 
      a)  In medicine, micro surgery has become possible due to the narrow   

         angular spread of laser beam 
b)  T h e  Laser beams are used in endoscopy 
c)  It can also used for the treatment of human and animal cancer. 

 

15) What is hologram? 
      a)  In holography both the phase and the amplitude of the light waves are    

          recorded on the film. 

b)  A three dimensional image is formed in holography  
c)  The resulting photograph is called hologram. 
 

16) 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. 
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17) Write the Differences between spontaneous  and stimulated emission. 
 

   SPONTANEOOUS EMISSION      STIMULATED EMISSION 

If the excited state  is ordinary 
state.Atom   comes   to   the   
ground   by emitting in coherent 
light 

If  the  excited  state  is  meta  stable 

state,  emitted photon  emits further 
emission causes laser transmission 

Not a principle of laser It is the principle of laser 

In coherent light is emitted Laser lights is emitted 

 
18) What is MASER? 

a)  MICROWAVE AMPLIFICATION by STIMULATED EMISSION of RADIATION.  

b)  Principle is population inversion followed by   stimulated emission 
c)  E.g. paramagnetic ions 
d)  Analyses molecular spectroscopy. 
 

 

UNIT –  7 DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY  

 
1)  What is photo electric effect? 

            Photo electric emission is a phenomena  by which a good number of 

substance, chiefly metals  emit  electrons  under   the   influence  of  radiation  

uch  as  γ-rays,  х-rays, ultraviolet rays and even visible light. 
 

2)  Define stopping potential. 
                   The minimum negative potential given to  the  anode  for which the  
photo  electric current become zero is called as cut off or stopping potential. 

 
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. 

 
4)  Define work function. 

                     The work function of photo  metal is  defined as  the  minimum 

amount  of energy required to liberate an electron from the metal surface. 
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5)  What are photo cells? 
                     The photoelectric effect is a device which converts light energy in to 
electrical energy the photoelectric cell of three types. 

 a) Photo emissive cell,  b)  Photo voltaic cell, c)  Photo conductive cell.  
 

6)  What are the applications of photo cells? 
a)  Photo cells are used for reproducing sounds in  cinematography. 
b)  Photo cells are used for automatic switching on and  off of street light.  

c)  These cells are used to opening and closing of door  automatically. 
 

 

7)  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. 
 

 

8) Mention the applications of electron microscope. 
  a)  It  is used in industry,  to study the  structure  of textile  fibers,  surface of     
      metals, composition of paints, etc… 

   b)  In medicine and biology ,it used to study virus and bacteria 
  c)  In physics, it has been used in the investigation of atomic structure and    
       structure of crystal in detail. 
 

 

9)  What are the limitations of electron microscope? 
                    An electron microscope is operated  only in high vacuum. This 
prohibits the use of the microscope to study living organism which would 
evaporate or disintegrate under such condition. 
 

 

10)  Define frame of reference. 
                   A system of   co-ordinate axis    which  defined  the position of   the   

   particle in two three dimensional space is called a frame of reference. 

   They are two types  (i)inertial frames  (ii)non inertial frames. 
 

 

11) State the postulates of special theory of relativity. 
 a)  The laws of physics are the same in all inertial frames of the reference. 
 b)  The velocity of light in free space is a constant in all the  frame of reference. 

 

12) Write short notes on Concept of space. 
a)  Fixed frame  of reference  by which the  position or motion of any object  

in the universe could be measured. 
b)  The geometrical form of an object  remains the  same  irrespective of 

change  in position or state of motion of the object or observer. 
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13) Write short notes on Concept of time.  

a)  The  time  interval    between   two    events    has  the  same  value  for  all    

     observers irrespective of their motion 
b) 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. 

 

14) 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 
 

15)   What are inertial and non inertial frames? 
 

INERTIAL NON INERTIAL 

The bodies in this frame  obey  
Newton’s law of inertia and other 
Newtonian mechanics. 

The bodies in this frame do not obey 
Newton’s law of inertia and other 
Newtonian mechanics. 

A  body remains at  rest  or in 
continuous motion unless acted  
upon  by an external force. 

A  body  not  acted  upon  by  an  
external force is accelerated. 

 

UNIT – 8      NUCLEAR PHYSICS 
 

 

1) What is mass defect? 
                The difference in the total mass of the nucleons and the actual mass of 
the nucleus is known as the mass defect. 

∆m =Zmp  + Zmn   - M 

2) What is  binding energy? 
               When  the  protons  and  the  neutrons  combine to  form  a  nucleus,  
the  mass  that disappear is converted into an equivalent amount of energy. 
This energy is called the binding energy of the nucleus. 
Binding energy = ∆mc² 
 

3)  Define curie. 
             Curie  is  defined as  the  quantity of radioactive substances  which  
gives 3.7 X  1010 disintegrations per second or 3.7 X 1010   Becquerel. This is 
equal to the activity of one gram of radium. 
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4)  What is a α-decay? 
              When a radioactive nucleus is disintegrates by emitting a particle, the 
atomic number decreases by two and mass number decreases by four. The α 
decay can be expressed as 

 

5) Define one roentgen. 
                  one roentgen is  defind as  the Quantity of radiation  which produces  
1.6 X 10¹² pair of ions in one gram  of air. 
 

6) Define radioactivity. 
                The phenomenon  of spontaneous  emission of highly penetrating 
radiation such as α, β, and  γ rays by heavy elements having atomic number  
greater  than  82 is called radioactivity. 
 

7) Difference between nuclear fission and nuclear reactions. 
 

Nuclear fission Nuclear fusion 
Splitting   heavy  nucleus      into   
smaller nucleus 

Combining    light    nucleus    into    heavy 
nucleus 

Take place at all temperature Take    place    only   at    extremely    high 
temperature 

Principle of atom bomb Principle of hydrogen bomb 
 

8) What are the different types of neutrons? 
 

i)  Neutrons with energies from 0 to 1000 eV are called slow neutrons. 

ii) The   neutrons with an  average  energy  of  about  0.025 eV    in    thermal      

     equilibrium are called thermal neutrons. 

iii) Neutrons with energies in  the range between 0.5 MeV and   10 MeV are   

     called fast neutrons.  

9) Write any three properties of neutrons? 
a)  Neutrons are constituent  particles of all nuclei expect hydrogen 

      b)  Neutrons are neutral particles  with no charge and  mass slightly  greater   

        than that of protons. Hence they are not deflected by electric and   

           magnetic field 
c)  As neutrons are neutral, they can easily penetrate any nucleus 
 

10) What do you mean by artificial radioactivity? 
                   The phenomenon  by which even light elements are made 
radioactive by artificial or induced methods is called as artificial 
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radioactivity. 
 

         5B
10      

+ 2He 
4                                         

7N¹³* + 0n¹ 

                       7N¹³*                                    6C¹³ + + 1e0 

11) What is meant by breeder reaction? 
                       The process of producing more fissile material in a reactor than 
consumed during the operation of the reactor is called breeding. A fast 
reactor can be designed to serve as a good breeder reactor. 
It convert not fissile materials like   92U²³8    and   90Th²³²into fissile 
material 94Pu239 and  92U²³³. 

 

 

12) What are half life period and mean life period?  
HALF LIFE: Half life period is defined as the time taken for one half of the 
radioactive elements to undergo disintegration. 
MEAN LIFE : Mean life is defined as the ratio of total time of all radioactive 
atoms to the total number of atoms in it. 
 

13) What are the uses of control rods? 
                   The control rods are used are used to control the chain reaction. 
They are very good absorbers  of neutrons.  The commonly used control rods 
are made up of boron and cadmium. 
 

14) What are Isotopes?Give an example. 
                   Isotopes  are   atoms  of  the  same  element  having  the same atomic 
number Z but different mass number A. Example: 1H1, 1H2 and 1H3 
 

15) What are Isobars?Give an example. 
                       Isobars   are   atoms   of different    elements having the  same   mass  
number A,  but different atomic number Z. Example: 8O16 and 7N16 

 

16) What are Isotones?Give an example. 
                       Isotones are atoms of different  elements  having  the  same  number   
of   neutrons. Example:6C14 and 8O16 

 

17) What is pair production and annihilation matter? 
a)  The conversion of photon  into electron positron pair on its interaction 

with the strong electric field surrounding a nucleus is called pair 
production 

b)  The  conserve  of pair  production  in which an electron  and positron  
combine  to produce a photon is known as annihilation of matter. 
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18)  Define Atomic Mass Unit(a.m.u). 
                    One   atomic mass  unit   is    considered as one twelfth of the  mass 
of carbon  atom 6C12. 

             1 amu = 1.66 × 10−27 kg    (or)   1 amu = 931 MeV 
 

19) Write a note on leptons. 
           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.  
   

20) Define radio carbon dating? 
       a)  By  calculating the amount   of C14 in the sample of   will enable to find the  
      time of death. 

 b) Method of   finding   the age of   dead matters   by   calculating    the relative  
     amount of C¹4 in them is called radio carbon dating. 
 

21)What are cosmic rays? 
                       The ionizing radiation many times stronger than    rays entering 
the earth from all the direction from cosmic or interstellar space is known as 
cosmic rays. 
There are two types primary and secondary cosmic rays. 
 

22) Define critical size. 
                   Critical size of a system containing a fissile material is defined as the 
minimum size in which at least one neutron is available for further fission 
reaction. 

 

23) What are thermonuclear reactions? 
                        Before fusion, the lighter nuclei must have their temperature 
raised by several million degrees, and then only they can overcome the 
electrostatic force of repulsion. These nuclear reactions are known as 
thermo nuclear reactions. 
 

 

24) How are radio isotopes produced? 
a)  Artificial radioisotopes are produced by placing the target elements in 

the nuclear reactions, where plenty of neutrons are available 
b)  Another method  of production of artificial radio-isotope is to bombard 

the target element with particles from particle accelerates like cyclotron. 
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  UNIT –  9    SEMICONDUCTOR DEVICES AND ITS APPLICATIONS  
 

1)  What is intrinsic semiconductor ? 
                  A semiconductor which is a pure and contains no impurity is known as 
an intrinsic semiconductor. In an intrinsic semiconductor the number of free 
electrons and holes are equal.          

 EXAMPLE: Germanium and Silicon. 
 

2)  What is extrinsic semiconductor ? 
             An extrinsic semiconductor is one in which an impurity with valency 
higher or lower than the valency of the pure semiconductor is added, so as to 
increase the electrical conductivity of the semiconductor.      

 EXAMPLE:  N-type or P-type semiconductors. 
 

3) What is rectification? 
                  The process in which alternating voltage or alternating current is 
converted into direct voltage or direct current is known as rectification. The 
circuit is called rectifier. 

4) What are the advantages of negative feedback? 
a)  High stabilized gain 
b)  Reduction in noise level c)  Increased band width 
d)  Increased input impedance and decreased output impedance 
 e)  Less distortion 
 

 

5) Give the Barkhausen criteria for oscillations.  
           a)  The loop gain A β =1 

     b)  The net phase Shift round the loop round the loop is 00 or integral   
            multiple of 2π. 
 
 

 

6) What are universal gates? Why are they are so called?  
                NAND and NOR gates are called universal gates because they can 
perform all the basic logic functions such as AND, OR and NOT. 

  
 

7) What is an EXOR gate? Give the Boolean expression.  
                  EXOR  gate  has an output  1, only when  the  inputs  are  complement  
to  each  other 
Boolean expression.Y = A⨁B  = A ̅ + B ̅ 

     8) Give the important parameters  of an operational amplifier.  

          a)  Very high input impedance or even infinity 

          b)  Very high gain         c)  Very low output impedance or even zero 
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9) Give its advantages of  integrated circuit. 

  i)     extremely small in size            iv)      reduced cost 
 ii)     low power consumption        v)     easy replacement  
 iii)     reliability                                     vi)     very small weight 
 

10) State De Morgan’s theorem. 
FIRST LAW 
“The complement of a sum is equal to the product of the complements” 

                          ̅̅ ̅̅ ̅̅ ̅=  ̅  ̅ 
SECOND LAW 
“The complement of a product is equal to the sum of the complements” 
                        ̅̅ ̅̅ ̅= ̅+ ̅ 

11) What is meant by feedback? Name the two types of feedbacks.  
               When a fraction of the output signal is returned or feed back to the 
input terminals and combined with the input signal is known as feedback. 
TYPES: Positive feedback and Negative feedback. 

 

12) What is zener breakdown? 
                  When    both     sides    junction    of    PN    junction    are     heavily    
doped,     the depletion region is very narrow. When a small reverse bias is 
applied, a very strong electric field is produced. This field breaks the covalent 
bonds, extremely large number of electrons and holes are produced, which 
gives rises to zener current. 
 

13) Define bandwidth of the amplifier. 
                    Band width is defined as the frequency interval between  lower cut  
off and upper cut off frequency. BW = fU –fL 
 

14) Define input impedance of a transistor. 
                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.  
 

15) Define output impedance of a transistor. 
                    The output impedance of the transistor is defined as the ratio of small 
change in collector-emitter voltage to  the corresponding change in    collector 
current at a given IB.  
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16) What  are the different methods of doping a semiconductor? 
 (i) The  impurity  atoms  are  added  to  the  semiconductor in its molten state. 

(ii) The  pure  semiconductor  is  bombarded  by  ions  of  impurity  atoms. 

(iii) When the semiconductor crystal containing the impurity  atoms is heated,   

        the impurity atoms diffuse into the hot crystal. 

17) What is an integrated circuit?  
                   An  Integrated Circuit (IC) consists of a single crystal chip of Silicon, 
contain both active (diodes and transistors) and passive (resistors, 
capacitors) elements and their interconnections 

 

18) CE configuration is preferred over CB configuration why? 
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. 
 

 

19)   Draw the circuit diagram of NPN in CE mode, CB mode and CC mode. 

 
 

 
20) Define Current gain. 

             The current  gain is defined as the ratio of a small change in the collector 

current to the corresponding change in the base current at a constant VCE. 
 

21) Write any three applications of  CRO. 
(i) It is used to measure a.c and d.c voltage. 

(ii) It is used to study the waveforms of a.c voltages. 

(iii) It is used to find the frequency of a.c voltage. 

(iv) It is used to study the beating of heart in cardiology. 
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22)    Draw the circuit diagram of OR  gate using diode. 
 

 

23)    Draw the circuit diagram of   AND  gate using diode. 

 

24) What is LED? Give its uses. 
                    A  LIGHT EMITTING  DIODE  (LED)  is  a forward based  PN junction diode 
which emits visible light when, energized.    

 USES: Calculator and Digital watches. 
 

25) 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. 
 

UNIT –  10 COMMUNICATION SYSTEMS  
 

1)  What is meant by skip distance? 
                 In the sky wave propagate,  for a fixed frequency, the shortest  
distance between  the point of transmission and the point of reception along 
the surface is known as skip distance. 

2) What are the different types of radio wave propagation? 
(i) Ground (surface) wave propagation 
(ii) Space wave propagation 

 (iii) Sky wave (or) ionospheric propagation 
 



 

SRI  MUTHAIAH  MATRIC HR  SEC SCHOOL,  VAITHEESWARANKOIL. 

A.JAGADEESHKUMAR M.SC,B.ED.     | P.G TEACHER IN PHYSICS     30 

 

3) 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.       

 

4) What is 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. 
 

5)  What is amplitude modulation? 
              When the amplitude of    high   frequency carrier  wave   is changed in 
accordance with the intensity of the signal, this process is called as amplitude 
modulation. 
 

 

6)  What are the advantages in amplitude modulation? 
a)  Easy transmission and reception.  

b)  Lesser band width requirement. 

 c)  Low cast. 
 

7)  Define modulation factor. 

            Modulation factor is defined as  the ratio of  the  change   of  amplitude  in  

carrier  wave  after modulation to the amplitude of the  unmodulated       carrier 

wave. 
 

8)  What is fax? Mention its uses. 
             Fax is an electronic system for transmitting graphical information by 
wire or radio. 

 It is    used  to  send  printed  material  through  telephone  lines  by 
converting  into electric signals. 

9) What is called modem? 
   Modem is a device which converts 

    a)  Digital signal into analog signal during ‘transmission’. 

      b) Analog signal into digital signal during ‘reception’ 
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10) Write any three applications of RADAR 
(i)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. 

(ii)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. 

(iii)Rain drops may reflect suitable radar signals and thus enable 

meteorologists to measure the distance of the clouds, with great accuracy for 

forecasting. 

(iv)The pulses can be used for discovering the position of buried metals, oils 
and ores. 

   

11) What is mean by scanning? 
              Scanning  is the  process by which an electron beam  spot is made  to 
move across a rectangular area, so as to cover it completely.  

 

12)  What are interlaced scanning? 
      a) Odd numbered  of lines are scanned first, then  even number  lines  

        during second field. 
b)  To eliminate flicker effect. 
c)  Scanning between second lines is called as interlaced scanning. 
 

 
 

13)Define directivity. 
     Directivity is the ability of the antenna to concentrate the electromagnetic 
waves in the most desired directions (or) to have maximum reception   from 
most preferred  directions . 
 

___________________________________________________________________________________________________ 
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