
UNIT 01 

Electrostatics 
                                         

 One Mark [MCQs] 

  Q 1- Particles involved in movement within material are: 

A. Protons  

B. Electrons 

C. neutrons 

D. positrons        

Q 2.  Phenomenon in which a charged  body attracts uncharged body is called: 

A. electrostatic induction 

B. electric current 

C. charge movement 

D. magnetic induction              

Q 3-  The space where an electric charge experiences a force, there is an: 

A. electric field 

B. magnetic field 

C. electric current 

D. conventional current       

Q 4- At position of (4i + 3j) by a point charge 5 × 10-6 C placed at origin will produce electric field of: 

A. 1240i + 1180j 

B. 1442i + 2080j 

C. 2440i + 3080j 

D. 1440i + 1080j        

Q 5- Two point charges  -1 × 10-6 C and 4 × 10-6 C separated by 3 m distance have zero field location of: 

A. 1 m                                   B . 2m 

C. 3 m                                     D. 4m,  from the first charge: 

Q 6- Field lines parallel to sides of a box will constitute a flux through the box: 

A. 1                                              C . max.  

B. 0                                              D. min. 

Q 7- Which one of the following represents the correct units for electric field strength? 
a. Tesla 



b. N/C 
c. J / C 
d. N m 2 C-2 
 
Q 8- The diagram below shows two positive charges of magnitude Q and 2Q. 
 

 

 

 

 

 

Which vector best represents the direction of the electric field at point P, which is equidistant from both     

charges? 

 

a.          c. 
 

 

 

 

b.        d. 
 

                                                                                       

Q-9  The diagram below shows the electric field near two point charges L and R.  

 

                                                                               

 

 

 

 

                   

   What is the polarity of each charge?              

                                                                                                                                           
Q 10- The electric field 2.0 m from a point charge has a magnitude of 8. 0 x 10 4 N/C. What is the strength 
of  the electric field at a distance of 4.0 m? 
 
a. 2.0 x 104 N/C 
b. 4.0 x 104 N/C 
c. 1.6 x 10 5 N/C 
d. 3.2 x 10 5 N/C                                                                                                             
 

Q 11- A negative charge in an electric field experiences a force accelerating it due south. What is the 

direction of the electric field?  

 

Charge L Charge R 

  a-positive positive 

b
. b-   positive negative 

c
. c-negative positive 

d
. d-negative negative 



a) east 
b) west 
c) north 
d) south                                                                                                                              
 
Q 12-   A  - 2.3 x 10 -6 C charge exerts a repulsive force of magnitude 0.35 N on an unknown charge  0.20 m  
away. What are the magnitude and polarity of the unknown charge?  

a
. 

MAGNITUDE POLARITY 

6.8 x 10-6 C Negative 

b
. 6.8 x 10-6     

 
C Positive 

c
. 1.2 x10-6 C Negative 

d
. 1.2 x10-6 C Positive 

                                                                                                                           
 
Q 13 - Two point charges, 2.5 x 10 -6 C and -5.0 x 10 -6 C , are placed 3.0 m apart as shown below. 
 

 

           

 

 

 

 Find the net electric field at P. 

Q 14 - The diagram below shows a positive point charge Q. 
 

 

Which of the following describes the magnitude and direction of the electric field at points r and s? 

 Magnitude   direction 

a
.  Same away from Q 

b
.  Same towards Q 

c
. Different away from Q 

d
. Different towards Q 

                                                                                                                              
 
 Q 15 - A 2.0 x 10 -6 C charge is located halfway between an 8.0 x 10 -6 C charge and a -5.0 x 10 -6 C charge 
as shown below: 



 
 

   

 

 The net force on the 2.0 x 10 -6 C charge is: 

a. 1.4 x 10-2 N towards the left 
b. 1.4 x 10-2 N towards the right 
c. 5.9 x 10-2 N towards the left 
d. 5.9 x 10 -2N towards the right                                                                                     
 
Q 16 - Two positive charges, equal in magnitude, are separated as shown below. 
 

 

 

 

In which location would the electric field strength be zero? 

a. 1 
b. 2 
c. 3 
d. 4                                                                                                                                      
 
Q 17 - An electron is positioned in an electric field. The force on the electron due to the electric field is 
equal to the force of gravity on the electron. What is the magnitude of this electric field? 
a. 8.93 x 10 -30 N/C 
b. 5.69 x 10 -12 N/C 
c. 5.58 x 10 -11 N/C 
d. 1.44 x 10 -9 N/C 
 
Q 18 -   An electron  experiences  an  electric  force  of 1.8 x 10-11  N at a distance of  5.0 x 10-9 m  from  the 
nucleus of an ion. The electron is moved  farther  away,  to  a distance of  2.0 x 10 -8 m  from  the ion.  
What is the new electric  force  on  the  electron?  

a-  1.1 x 10-12 N 
b-   4.5 x 10-12 N 
c-   7. 2 x 10-11 N 
d-   2.9 x 10-10 N 
                                                                                                                                 
Q 19 -  What is the magnitude of the electric field at point P due to the two fixed charges as shown?  

 

 

 

 

 

 

a. 3.0 x 103 N/C 



b. 1.3 x 104 N/C 
c. 9.4 x 103 N/C 
d. 3.9 x 104 N/C 
                                                                                                                                  
Q 20 -  An electron is travelling in an electric field as shown.Trace the path of electron inside the parallel 
charged plates. 
 

 

 

 

                                                                                                                                   
Q 21 -  In the diagram below, a 2.0 x 10 -6 C  charge  experiences  forces of  3.0 N  and  8.0 N at its location 
between  charges  Q1  and  Q2 . 
 
 

 

 

 

Find the magnitude of the net electric field strength at the location of the 2.0 x 10 -6 C charge. 

a. 2.5 x 106 N/C 
b. 2.8 x 106 N/C 
c. 5.5 x 106 N/C 
d. 1.2 x 107 N/C 
                 Q 22 - Which diagram 
shows the electric field between a pair of charged parallel plates?  

a. 

 

b. 

 

 

c. 
 

 

d.                                                                                                                  

 

Q 23 -  What is the acceleration of a proton in a uniform 2.5 x 105 N/C electric field as shown below? 

 

 
 

 

 



 MAGNITUDE OF ACCELERATION DIRECTION OF ACCELERATION 

 2.4 
x1013     m/s2 

Right 

b
. 2.4 x 

1013  m/s 2 
Left 

c
. 

1.5 x 1032 m/s 2 
Right 

d
. 

1.5 x 1032m/s2 
Left 

 
Q 24 -  What is the magnitude of the electric field at point P, midway between the two like charges  of 
same magnitude ? 
 
a. 0 N/C 
b. 1.0 x 104 N /C 
c. 2.0 x 104 N/C 
d. 3.0 x 104 N/C     

 
 Q  25 - Which of the following is the correct force between  one positive charge and one negative charge? 
 
 
 
 

  A. 
 

                 B. 
                           C. 

                   D. 
 
Q 26 - A plastic rod is rubbed with a piece of animal fur. The plastic rod acquires a POSITIVE charge during 

this process. Which of the following is true about the charge on the piece of fur? 

a) It acquires a positive charge but greater in magnitude than the rod 

b) It acquires a positive charge but less in magnitude than the rod 

c) It acquires a negative charge but greater in magnitude than the rod 

d) It acquires a negative charge but less in magnitude than the rod 

e) It acquires a positive charge with the same magnitude as the rod?  

 

  
 

 Q 27 - A positively charged rod is brought close to one end of a neutral metallic plate. What type of charge  
is induced on the closest side of the plate? 



 

 A-Positive 

 B-Negative 

 C-Neutral 

 D-It depends of the separation between the rod and plate 
 

Q 28 -    A positively charged sphere A is brought close without touching to a neutral sphere B. Sphere B is  
touched with a grounded wire. What is the charge on sphere B after the wire is removed? 

        

 a- Positive 

 b- Negative 

 c- It stays neutral  d- It depends on the contact time                                                    
    

 

Q 29 - A neutral electroscope is touched with a negatively            

     charged rod. What is the charge on the ectroscope      

      after the rod is removed? 

  a- Positive 

  b-  Negative 

  c -It stays neutral 

      d- It depends on the contact time                      

     
 
Q 30 - A neutral electroscope is touched with a positively charged rod. After the rod is removed the 

electroscope is charged positively because of: 

             
               a- Induction 

              b-Conduction 

              c-Thermoemission 

              d-Photoemission                          

 
 
 
 
 

Q 31 -A positively charged rod is brought near a charged electroscope. As a result of doing this, the 

electroscope leaves move further apart. What is the charge on the electroscope? 

a-Positive 

b-Negative 



c-It is neutral   

 d-It depends on the distance between the electroscope and the rod          
 
Q 32 -  A negatively charged rod is brought near a charged electroscope. 
 As a result of doing this, the electroscope leaves move further apart.  
What is the charge on the electroscope? 
  a-Positive 

  b-Negative 

  c-It is neutral 

  d-It depends on the distance between the electroscope and the rod                                                        
    

Q 33 -The unit of charge is: 

a. volt 
b. ohm 
c. coulomb 
d. ampere                                 

 Q 34- Two positive charges with magnitudes 4Q and Q are separated by a distance r. Which of the 

following statements is true? 

 
 
A-The charge with a greater magnitude exerts a larger force on the small charge 

b-The charge with a greater magnitude exerts a smaller force on the small charge 

c-The forces on each charge are the same in magnitude and opposite in direction 

d-The forces on each charge are the same in magnitude and pointing in the same direction 
                    

Q  35 -Sphere A is charged positively and sphere B is neutral. The spheres are brought near each other.   

Which of the following statements is true?             

 

                                                                       
 

a- There is no electrostatic force between the spheres since one is neutral 

b- There is a repulsive electrostatic force between the spheres 

c- There is an attractive electrostatic force between the spheres 

d- There is a repulsive electrostatic force applied only on sphere B 
 



 Q 36 - A charge of magnitude q is divided into two parts such that force between  resulting two charges is 
maximum when separated through some distance r. The division of charges would be: 
 
(a) 3q/8 , 5q/8                                       (b) 2q/4 , 2q/4 
(c) q/2 , q/2                                          (d) 3q/6 , 3q/6                                       
 
Q 37- Consider a system of three charges q/3, q/3 and –2q/3 placed at points A, B and C respectively as 
shown in the figure. Take O to be the centre of the circle of radius R and angle CAB = 60º 
    

                                            
 
(a) The electric field at point O is q/8πε0R2        (b) The magnitude of the force between the  charges at C 
and B is q2/54πε0R2 
(c) The potential energy of the system is zero     (d) The potential at point O is q/12πε0R 
                                                                     
                                                                                                                                                                          
Q 38 .Four charges q, 2q, 3q, 4q are placed at corners A, B, C and D of a square as shown below in the 
figure. The field at centre O of  square has the direction along: 

 
(a) AB                                      (b) CB 
(c) AC                                      (d) DB                                                                                
 
Q 39 -  A point charge q is placed at geometrical centre a cube. The total flux through the cubical surface 
due to charge is: 

                                        
 
Q 40 - Two large metal sheets having surface charge density +σ and –σ are kept parallel to each other at a 
small separation distance d. The electric field at any point in the region between the plates is 



(a) σ/ε0                                    (b) σ/2ε0 
(c) 2σ/ε0                                   (d) σ/4ε0                                                        

                                                                                                                                     

                            FILL IN THE BLANKS   (1 MARK )           

    Q 41. A simple pendulum of period T has a metal bob which is negatively charged. If it is allowed to  
oscillate above a positively charged metal plate, its period will be....................... 

 

          Q. 42 Point charges q1 = 2C, q2 = -1 C are kept at points x = 0and x = 6 resp. Electrical potential will be 
zero at points ........................... 

 
  Q 43.  Two parallel plate air capacitors have their plate areas 100 cm2 and 500 cm2 respectively. 
              If they have the same charge and potential and the distance between the plates of the first 
capacitor is 9.5 mm,  the distance between the plates of the second capacitor……………… 
 
  Q  44. The effective capacitances of two capacitors are 3 F and 16 F, when they are connected in series 
and parallel respectively.The capacitance of each capacitor is…….      
   Q 45.  An electrical technician requires a capacitance of 2 F in a circuit across a potential  difference of   
1KV.  A  large number of 1 F capacitors are available to him, each of which can withstand a potential 
difference of not than 400 V. .A possible arrangement that  requires   minimum  number  of  capacitors 
……………….                    

 
  Q 46. The plates of a parallel capacitor are charged up to 100 V. If 2 mm thick plate is inserted  between 
the plates, then to maintain the same potential difference, the distance between the capacitor plates is 
increased by 1.6mm the dielectric constant of the plate is …………………… 
 

  Q  47. The quantity remains same in the series combination of capacitors is ……………………                 

  Q 48. The capacitors of capacitance 4 F, 6 F and 12 F are connected first in series and then in  parallel. The 
ratio of equivalent capacitance in the two cases will be……………………….. 

                                             

   Q 49. A   variable condenser is permanently connected to a 100 V battery. If capacitor is changed   from 2 F to 10 
F . then energy changes is equal  to …....................... 

                

    Q 50.  Two positive point charges of 12 c and 8 c are placed 10 cm apart in air. The work done to bring them 4 
cm  closer is ………………..           

         

     Q 51 . There are 10 condensers each of capacity 5 F . The ratio between maximum and minimum capacitance 
obtained from these condensers will be …………………….. 

                         

      Q  52.  Two air capacitors A = 1 F , B = 4 F are connected in series with 35 V source. When a medium of 
dielectric constant K = 3 is introduced between the plates of A, change on the  capacitor charges by        
………………… 

       
      Q 53 . A parallel plate capacitor with air between the plates has a capacitance of 9 pF. The separation 
between its   plates is d. The space between the plates is now filled with two dielectric. One of the dielectric 



constant K1 = 3 and thickness d/3 while the other one has dielectric constant  K2 = 6 and thickness 2d/3. 
Capacitance of the  capacitor is now  …………………………….. 

      
               

   Q  54. A  battery  is used to charge a parallel plate capacitor till the potential difference between the    plates    
become equal to the electromotive force of the battery. The ratio of the energy stored in   the capacitor and 
work done  by the battery will be ………………………… 

 
      Q  55.  Two spherical conductors A and B of radii 1mm and 2mm are separated by a distance of  5mm and 
are uniformly charged. If the spheres are connected by a conducting wire then in equilibrium condition, the  
ratio of the magnitude of the electric fields at the surfaces of sphere of A and B is …………………………. 

 
  Q  56.  Two metal plates form a parallel plate capacitor. The distance between the plates is d. A metal sheet of  
thickness d/2 and of the same area is introduced between the plates. The ratio of the capacitance in the two 
cases IS……………. 

       
Q 57   2q, –q, –q are located at the vertices of an equilateral triangle. Potential at the centre of the triangle is 
……………………………  

                                            

 Q 58.  In the electric field of a point charge q, a charge  is                                           
      carried from point A to B, C,D  and  E,   then the work done ......... 

                

 

  Q  59.   The shape of equipotential surface for a point charge is ………… 

  Q 60   A parallel plate air capacitor has a capacitance 18 F . If the distance between the plates is tripled  and a  
dielectric medium is introduced, the capacitance becomes 72 F. The dielectric constant of the medium  is 
………………………………………. 

                                                                               
Q 61.  The electric potential due to dipole varies with distance r as ……………………………… 

     
 Q  62.. On moving a charge of 20C by 2cm ,2J of work done Then the potential difference  between the point is 
………………………………… 

                    
Q 63 . Potential at any point inside a charged hollow sphere is…………………….. 

                                                                               

                             1 MARK VERY SHORT ANSWER TYPE QUESTIONS 

  Q1. What is the work done in moving a test charge ‘q’ through a distance of 1 cm along the equatorial axis of 
an electric dipole? [ Hint : on equatorial line V=0 ] 

  Q 2.   What is meant by electrostatic shielding? 

  Q 3. Why an electric dipole placed in a uniform electric field does not undergoes acceleration? 
 

  Q 4 .  Why electric field lines 
 a-Can never intersect one another? 
 b-Cannot form closed loops sometimes? 
 

+q 
  

C D 



  Q 5- Show that at a point where the electric field intensity is zero, electric potential need not be zero. 
 

  Q 6 - What is the electric flux through the surface S in Vacuum? 
                                                                                                       S 

                                                                                          +2q 

                                                                             -q 

                                                                                                                                     +3q 

 

        Q 7-  Is it possible that the potential at a point is zero, while there is finite electric field intensity at that  
point? Give an example. 

 Q 8-  Can two equipotential surfaces intersect? Justify your answer.  

 Q 9-  Is potential gradient a vector or a scalar quantity?  

Q 10- Write the dimensional formula of ‘Є0 ‘the permittivity of free space.  

Q 11-An electric dipole is placed in an electric field due to a point charge. Will there be a 1 force and torque on 
the dipole? 

   2  MARK  QUESTIONS 

 Q 12- (a) Name any two basic properties of  electric charge.   

        (b) What does      signify in electrostatics  
   

Q 13-  Two point charges having equal charges separated by  distance experience a force of . What will be 
the force experienced by them, if they are held in water, at the same distance ?                             

      
 Q 14-Why must electrostatic field at the surface of a charged conductor be normal to the surface at every 
point ? Give reason.                                                                                
 

Q 15 - Name the physical quantity whose S.I. unit is  Is it a scalar or vector quantity ?                          

             

 Q 16 -Define electric flux. Write its S.I. unit.       

        
 Q 17-Consider two hollow concentric spheres, S1 & S2, enclosing charges 2Q & 4Q respectively as  shown.           

           (i) Find out the ratio of the electric flux through them. Deduce the necessary  
expression.        

         (ii) how will the electric flux through the sphere S1 change, if a medium     of   
dielectric constant  is introduced in the space inside S1 in place of air.     Deduce the 
necessary expression 
          

Q18-.(i) Define an equipotential surface ?                                              
     .         (ii) Write any two properties of an equipotential surface.   

 
  Q-19  Draw an equipotential surface and corresponding electric field lines for a single point charge  

               (i)   (  > 0)     (ii) (  < 0).      
 



  Q-20  The graph shows the variation of voltage V across the plates of two capacitors A and B    versus  increase 
of charge  Q stored on them. Which of the capacitors has higher capacitance ? Give reason for your answer.  

 

  Q-21  Draw the electric field lines of an  isolated point charge Q when 

             (i)    Q>0  and                       (ii) Q<0      

 Q-22  Which line among 1,2,3,and 4 is correct and  Why? 

                                                    

Q-23  A point charge  +q  is placed in the vicinity of a conducting surface. The field lines between the charge 
and the conducting surface is as shown here. What will be field lines if +q charge is replaced by negative 
charge–q ? Draw the field lines for this situation.  

 

Q-24 The figures given here show the diagram of charged spherical shell. What is the charge inside the shell? 

                                          Fig – 1:                          Fig – 2:   

Q-25  The orientation of the dipole in  stable and unstable equilibrium in a uniform electric field shown here. 
Which one is for stable and which one is for unstable equilibrium ? 

                                Fig  1:                            

                                    Fig  2:   



Q-26  The orientation of the dipole in  stable and unstable equilibrium in a uniform electric field shown 
here. Determine the torque for each situation. 

                                Fig  1:                            

                                     Fig 2:   

Q-27  A charge  q is being moved from a point  A above a dipole of dipole moment     to a point B  below 
the dipole in equatorial plane without acceleration. Find the work done in the process.   

                                                         

Q-28   Find the nature of Coulomb force from the graph where x-axis denotes whereas Y axis denotes the 
Force. 

                                                                               
 

   3  MARK  QUESTIONS 

 

Q-1: A parallel plate capacitor of plate area A and separation  d is filled with dielectrics of dielectric 
constants  K1 and K2 as shown in the figure. Find the net capacitance of the capacitor. 

                   

   

 

 

Q-2: Two dielectric slabs of dielectric constants  K1 and K2   are filled in between the two plates, each of 
area A of the parallel plate capacitor as shown. Find net capacitance of the capacitor.                        

 1 µc.2µc 

2 µc.-3µc 



                                

     
     
 Q- 3 :  How will the (i) energy stored and (ii) the electric field inside the air capacitor be affected when it is 
completely   filled with a dielectric material of dielectric constant K ?                                                                  

 Q- 4 :  A charge is distributed uniformly over a ring of radius 
a . Obtain an expression for the electric field intensity   at a 
point on the axis of the ring. Hence show that for points at 
large distances from the ring, it behaves like a point  charge.                                                                                                                                   
       
                                     

Q- 5 :  (i) An  electric dipole is held in a uniform electric field. Using suitable diagram show that it does  
 not undergo any  translatory motion . 
    (ii) Derive the expression for the torque acting on it.   

  (iii) What would happen if the field in non-uniform ?               
(iv) What would happen if the external electric field   is increasing     

            (a) parallel to  dipole moment      and (b) anti-parallel to  dipole moment ? 

                  

    Q- 6 :  ( i) Derive an expression for the electric field E due to a dipole of length ‘2a’ at a point distant r 
from the centre of  the dipole on the axial line.                                                                        

(ii) Draw a graph of E versus r for r >> a.  

 
  Q-7 :  Derive an expression for the electric field intensity at a point on the equatorial line of an electric 
dipole of dipole moment  P and  length 2a   . What is the resultant direction of     this field ? 
 
 
  Q-8 :  (i) Derive the expression for the potential energy of an electric dipole of dipole moment       placed 
in a uniform electric field       .                 
     (ii) Find out the orientation of the dipole when it is in (a) stable equilibrium (b) unstable equilibrium.  
                                                                                                                                    
Q- 8 :   (i) Derive an expression for electric potential energy of a system of two point charges.   
       (ii) Three point charges q1 , q2   and q3   are kept respectively at points  A,B & C as shown in the figure. 
Derive the  expression for the electric potential energy of the system.                                                     

             
 
Q- 9 :   Using Gauss’s law, derive an expression for the electric field intensity due to an infinitely long, 
straight wire of  uniform linear charge density  Ϡ C/m.               
 
Q- 10 :   Using Gauss’s law, obtain the expression for electric field intensity at a point due to an infinitely 
large, plane sheet of charge density ϭ C/m2. How is the field directed if the sheet is (i) positively charged (ii) 
negatively charged?   
                                                          
Q- 11 :   Using Gauss’s law, deduce the expression for the electric field due to uniformly charged spherical 
conducting shell of   r radius   at a point  (i) outside and  (ii) inside the shell.                                                                                            
      Plot a graph showing variation of electric field as a function of r > R and r< R.   



       
Q- 12 :   What is a capacitor? Deduce an expression for the capacitance of a parallel plate capacitor with air 

as the medium  between the plates.                                       
     

 

 

 

      

 Q- 13 :   A dielectric slab of thickness ‘t’ is introduced without touching between the plates of a parallel 
plate capacitor  separated by a distance ‘d’ (t < d). Derive an expression for the capacitance of the 
capacitor               

 Q- 14 :   Why does the capacitance of a parallel plate capacitor increase on introduction of a dielectric in 
between its plates ?                          

  
  
  
 

 

  Q- 15 :   . Prove that the total electrostatic energy stored in a parallel plate capacitor is ½ CV2     . Hence 
derive an expression  for energy density of the capacitor. How does the stored energy change if air is 
replaced by medium of dielectric   constant ‘K’ ? 

 

         

 

 

Q- 16 :   Three capacitors of capacitances  C1 , C2 & C3 are connected (a) in series (b) in parallel. Show that 
the energy stored in the series combination is the same as that in the parallel combination.            

Q- 17 :   A network of four capacitors each of  10µF     capacitance is connected to a  500 V supply as shown 
in the figure. Determine the – (i) equivalent capacitance of the network and (ii) charge on each capacitor  
 

 

 

   

Q- 18 :   Find the equivalent capacitance of the network shown in the figure, when each capacitor is of 3 pF 
. When the ends are connected to a  battery OF 600 V, find out (i) the charge and (ii) energy stored in the 
network.  



 

 

        

 
Q- 19 :   Given  the components of an electric field as  Ex  = αx  ,    Ey= 0 and   Ez = 0, where   is dimensional 
constant. Calculate the flux through the cube of side ‘a’ as shown in the figure and the effective charge 
inside the cube. 
 

             
    
 
 

                         
Q- 20 :   Given a uniform electric field     Find the flux of this field through a square of 
10 Cm on a side whose plane is parallel to Y-Z plane. What would be the flux through the same square if 
the plane makes a 300 angle with the X- axis? 

 

Q- 21 :   Two point charges 4 µ C and +1 µ C are separated by a distance of 2 m in air. Find the point on the 
line-joining charges at which the net electric field of the system is zero.                                                      

Q- 22 :   Two point charges   +20 µ C  and   -4 µ C  are separated by a distance of  50cm  in air.  Find-    
  (i) the point on the line joining the charges, where the electrostatic potential is zero.   
      (ii) calculate the electrostatic potential energy of the system.   

HOTS 
Q- 23 :   Show that if we connect the smaller and the outer sphere by a wire, the charge  q on the    
former will always flow to the latter, independent of how large Q  is.                                                                  
 

 

 

 

 Q- 24 :   . Calculate the work done to dissociate the system of three charges placed on the vertices of an 
equilateral triangle  of side 10 cm as shown in figure. Here               .                               

 

 

 
 
 
Q- 25 :   Given the components of an electric field as  Ex  = αx  ,  Ey= 0 and   Ez = 0, where   is dimensional 
constant. Calculate the flux through the cube of side ‘a’ as shown in the figure and the effective charge 
inside the cube 



                                                                
             

Q.26 : A cube of side has a charge q at each of its vertices . Determine the potential and electric field at the 
centre of the the cube. 
 

Q.27:  An oil drop of 12 excess electrons is held stationary under a constant el. Field of 2.55 x104 N/C  in 
Milikan’s oil drop experiment.N =12, ϱ=1.26 gm/cm3 . Estimate the radius of the drop. 

Q.28 :  In a certain region of space , electric field is along the z direction .The magnitude of el. Field  is 
however not constt. But increases uniformly along + Z direction at the rate of 105 N/ c/m.What are the 
force and torque experienced by the system having a total dipole moment =107 Cm.in the –Z direction. 

Q 29 : A hollow charged conductor has a tiny hole  cut into its surface. Show  that the el. Field in the hole is 
{ Ϭ/2Є n  ) .where n is the unit vector along  outward normal direction  and Ϭ  is the surface charge 
density. 

Q30 : A cylindrical capacitor has 2 coaxial cylinders if length 15 cm. and radii 1.5 and 1-4 cm. The outer is 
earthed and inner cylinder is given a charge  of  3-5 micro C.Determine the capacitance of the system and 
the inner potential of the  cylinder.  

Q 31 : a) State the theorem which relates total charge enclosed within a closed surface and the electric flux 
passing through it. Prove it for a single point charge. 
b)  An ‘atom’ was earlier assumed to be a sphere of radius a having a positively charged point nucleus of 
charge +Ze at its centre. This nucleus was believed to be surrounded by a uniform density of negative 
charge that made the atom neutral as a whole. 

                                              ………………………………………….. 
 
  

 

Use this theorem to find the electric field of this ‘atom’ at a distance r (r<a) from the centre of the 
atom. 



CHAPTER .3 

CURRENT ELECTRICITY 

One Mark [MCQs] 
 

1.  If six conductors each of resistance ‘r’ are connected as shown in the figure, the equivalent resistance between 

A and B is: 

  

 

 

1) r/3  2) r/4  3) r/ 6  4) r 

2.  When 2 resistances P and Q are kept in the left and right gaps of a meter bridge, the null point is obtained at 60 

cm. If P is shunted by a resistance equal to half of its value, the shift in null point is:  

1) 10 cm to the left     2) 10cm to the right   3) 26.7 cm to the left    4) 26.7 cm to right 

3. In Meter Bridge when P is kept in left gap, Q is kept in right gap, the balancing length is 40cm. If Q is shunted by 

10, the balance point shifts by 10cm. Resistance Q is: 
 

1)1 ohm 2) 5 ohm           3) 10 ohm           4) 6 ohm 

4. A battery of negligible internal resistance is connected with 10m long wire. A standard cell gets balanced on 6m 

length of this wire. On increasing the length of Potentiometer wire by 2m, the null point with the same standard cell 

in the secondary will be: 
 

1) Increased by 2m 2) decreased by 2m   3) Increased by 1.2m    4) decreased by 1.2m 

5. A potentiometer has a wire of 100 cm length and its resistance is 10 ohms. It is connected in series with a resistance 

of 40 ohms and a battery of emf 2V and negligible internal resistance. If a source of unknown emf connected in the 

secondary is balanced by 40 cm length of potentiometer wire, the value of ‘E’ is: 
 

1) 0.8V 2) 1.6V    3) 0.08V   4) 0.16V 

6. A Potentiometer wire of length 10m has a resistance of 10 ohm. It is connected in series with a resistance and a 

cell of emf 4V. A cell of emf 1.5V is balanced against a length of 4.5m of the potentiometer wire. The external 

resistance is:  

1) 4 ohm 2) 2 ohm 

3) 5 ohm 4) 10 hm 

7. In an experiment for calibration of voltmeter, a standard cell of emf 1.5V is balanced at 300cm length of 

potentiometer wire. The P.D. across a resistance in the circuit is balanced at 1.25m. If a voltmeter is connected across 

the same resistance, it reads 0.6V. The error in the voltmeter is 



 

1) 0.05V 2) 0.025V     3) 0.5 V  4) 0.25V 

 

8. A potentiometer wire of length 10m and resistance 9.8 ohm is connected in series with a battery of emf 2V 

and internal resistance 0.2 Ohm. The balancing length 1st cell of emf 1V volt on this potentiometer is 4m. 

When 2 ohm resistance is connected in series with the potentiometer, wire, then the change in balancing 

length is –  

1) Decreases by 0.8m      2) Increases by 1m  

3) Decreases by 1m         4) Increase by 0.8 m 
 

9.An uniform conducting wire of 16 ohm resistance is stretched uniformly so that its length increases by 50 percent. 

Then it is bent in the form of a square. A battery of e.m.f 1 volt, internal resistance one ohm is connected between 

two opposite corners. A resistance of 10 ohm is connected between other two opposite corners, current flowing 

through one of the sides of square (in ampere) is:  

1) 1.2A   2) 0.6A   3) 0.3A   4) 6A 

10. In a potentiometer experiment, when two cells are joined in series to support each other and then joined to 
oppose each other balancing points are obtained at 6m and 2m respectively. The ratio of their e.m.f. s is:  

1) 1:1 2) 2:1     3) 3:1      4) 4:1 

 

11. A cell in the secondary circuit given balancing length for 1.5 m length in potentiometer of length 10m. If the length 

of potentiometer is increased by 1m without changing the cells in primary or secondary, balancing length becomes:  

1) 1.5 m  2) 1.65m   3) 3m   4) 3.5 m 

12. How much work is required to carry a 6 µC charge from the negative to the positive terminal of a 9V battery?  

 

(a) 54 × 10-3 J   (b) 54 × 10-6 J   (c) 54 × 10-9 J   (d) 54 × 10-12 J   

 

13. The emf of a battery ‘X’ is balanced by a length of 80cm on a potentiometer wire. The emf of a standard cell 1V 

is balanced by 50cm. The emf of battery ‘X’ is  

1) 1.4V 2) 1.5V  3) 1.6V  4) 2V 

14. In a potentiometer experiment, 2 cells of emf’s E1 and E2 balances for a length of 800cm when they are in series. 
If the terminals of the cell of E2 in reversed then the balancing length is 200cm. If E1>E2, the ratio E1:E2 is 

1) 4:1 2) 2:1   3) 5:3   4) 3:2 

15. Fill in the blanks:- 

a. Kirchhoff’s  law for electric network is based on _______________ .  

b. Kirchhoff’s II law for electric network is based on _______________.  

c. A cell of emf E and resistance r is connected across an external resistance R. the potential difference 

across the terminals of a cell for r =R is _______________.  

d. The alloys which are used for making resistances have very low Temperature coefficient of resistance 

and high _______________.  



e. Wheat Stone Bridge experiment is most sensitive, when all the resistances are of _______________.  

f. In slide wire bridge experiment, copper strips are used in place of copper wires, due to their low 

_______________.  

g. EMF s of two cells can be compared using _______________ apparatus  

h. Meter bridge works on the principle of _______________.  

i. As per Kirchhoff’s II law, the algebraic sum of emfs is equal to algebraic sum of product of 

_______________.  

j. A battery of e.m.f. 2 volt and internal resistance 0.1 Ω is being charged with a current of 5 ampere. The 

p.d. between the two terminals of the battery is ________________ volt.  

16. True/False Type Questions 

a. Kirchhoff’s Junction law is a reflection of the fact that the net charge accumulate at the junction is zero. 

b. The alloys, which are used for making of resistors have low temperature coefficient of resistance and high 

resistivity. 

c. Wheat Stone Bridge experiment is most sensitive when all the four resistors are approximately equal. 

d. If the e.m.f. of a battery is E and internal resistance be r, the maximum current that can be drawn from it 

is i = E/r  

VERY SHORT ANSWER TYPE QUESTIONS 

17. How does the drift velocity of electrons in a metallic conductor vary with increase in temperature? 

18. Two different wires X and Y of same diameter but of different materials are joined in series and connected 

across a battery. If the number density of electrons in X is twice that of Y, find the ratio of drift velocity of electrons 

in the two wires. 

19. A 4Ω non insulated wire is bent in the middle by 1800 and both the halves are twisted with each other. Find its 

new resistance? 

20. Can the terminal potential difference of a cell exceed its emf? Give reason for your answer. 

21. Two wires of equal length one of copper and the other of manganin have the same resistance. Which wire is 

thicker? 

22. The V-I graph for a conductor makes angle Ѳ with V- axis, what is the resistance of the conductor? 

 

23. It is found that 1020 electrons pass from point X towards another point Y in 0.1s. 

How much is the current & what is its direction? 



24. Two square metal plates A and B are of the same thickness and material. The side of B is twice that of side of A. 

If the resistance of A and B are denoted by RA and RB, find RA/ RB. 

25. The emf of a cell used in the main circuit of the potentiometer should be more than the potential difference to 

be measured. Why? 

26. The resistance in the left gap of a meter bridge is 10Ω and the balance  point is 45cm from the left end. 

Calculate the value of the unknown resistance. 

27.  How can we improve the sensitivity of a potentiometer?  

28.  Why is potentiometer preferred over a voltmeter? 

2 Mark Questions. 

29. The V-I graph of two resistors in their series combination is shown. Which one of these graphs shows the series, 

combinations of the other two? Give reason for your answer. 

 

A  p.d. of 30 V is applied across a colour coded carbon resistor with rings of blue, black and yellow colours. What 

is the current to the resistor? 

30.  A non-conducting ring of radius r has charge q distribute over it. What will be the equivalent current if it 

rotates with an angular velocity ω? 

31.  Two cells each of emf E and internal resistances r1 and r2 are connected in series to an external resistance R. 

Can a value of R be selected such that the potential difference of the first cell is 0? 

32.  Why does resistance increase in series combination and decrease in parallel combination? 

33. A piece of silver wire has a resistance of 1Ω. What will be the resistance of the constantan wire of one third of 

its length and one half of its diameter if the specific resistance of the constantan wire is 30 times than that of the 

silver? 

34. Two wires of the same material having lengths in the ratio 1:2 and diameter 2:3 are connected in series with an 

accumulator. Compute the ratio of p.d. across the two wires 

35. How does the balancing point of a Wheatstone bridge get affected,if :  

i) Position of cell and Galvanometer are interchanged? 

ii) Position of the known and unknown resistances is interchanged? 

3 Marks Questions 



36. Explain with a neat circuit diagram, how will you compare emf of two cells using a potentiometer? 

37. 4 cells of identical emf E1, internal resistance r are connected in series to a variable resistor R. The following 

graph shows the variation of terminal voltage of the combination with the current output. 

(i) What is the emf of each cell used? 

(ii) For what current from the cells, does maximum power dissipation occur 

in the circuit? 

(iii) Calculate the internal resistance of each cell. 

 

38. An infinite ladder network of resistances is constructed with 1Ω and 2Ω resistances as shown. A 6V battery 

between A and B has negligible resistance. 

Find the effective resistance between A and B. 

 

39. In the circuit, find the current through the 4Ω resistor. 

 

40. A potentiometer wire of length 100cm having a resistance of 10Ω is connected in series with a resistance and 

cell of emf 2V of negligible internal resistance. A source emf of 10mV is balanced against a length of 40cm of 

potentiometer wire. What is the value of the external resistance? 

 

5 MARKS QUESTIONS 



41. State Kirchhoff’s laws .Find the value of X and current drawn from the battery of emf 6V of negligible internal 

resistance: 

 

 

 

 

42. In the circuit shown, AB is a resistance wire of uniform cross – section in which a potential gradient of 0.01V cm-

1 exists. 

 

 

 

 

(a) If the galvanometer G shows zero deflection, what is the emf Ɛ1 of the cell used? 

(b) If the internal resistance of the driver cell increases on some account, how will it affect the balance point in the 

experiment? 

43. In the potentiometer circuit shown, the balance point is at x. State with 

reason where the balance point will be shifted when 

(i) Resistance R is increased, keeping all parameters unchanged. 

(ii) Resistance S is increased keeping R constant. 

(iii) Cell P is replaced by another cell whose emf  is lower  than that of cell Q.  

…………………………………………………………………………………………………………………………………………………………….. 

  



CHAPTER 4 

Magnetic Effects of Current and Magnetism 

 

One Mark [MCQs] 

   

1 Current sensitivity of a galvanometer can be increased by decreasing _______. 

 

1 

2 To convert galvanometer in to a voltmeter of given range, a suitable high resistance 

should be connected in __________________ with the galvanometer.  

 

1 

3 The ratio of angular momentum (L) to magnetic moment (M) of an electron revolving in 

a circular orbit is _______. 

 

1 

4 The path of charged particle moving perpendicularly with B  is ________. 1 

 

5 Torque on a current carrying rectangular coil inside a galvanometer is maximum and 

constant irrespective of its orientation as it is suspended inside _________ magnetic 

field. 

 

1 

6 A linear conductor carrying current if placed parallel to the direction of magnetic field, 

then it experiences ---------------- force 

 

1 

7 Electric current flows through a thick wire. Magnetic field at a point on its surface is  

B = µ0 I / 2πR and is ----------------- on its axis. 

 

1 

8 A linear conductor carrying current if placed parallel to the direction of magnetic field, 

then it experiences ---------------- force. 

1 

9 When a coil carrying current is set with its plane perpendicular to the direction of 

magnetic field, then torque on the coil is----------------. 

 

1 

10 An electron passes undeflected when passes through a region with electric and magnetic 

fields. When electric field is switched off its path will change to __________________. 

1 



 

11 In a certain region of space, electric field  E  and magnetic field B are perpendicular to 

each other. An electron enters perpendicularly to both the fields and moves undeflected. 

The velocity of electron is : 

(a)   E/B                           (b)     B/E                 (c)     E X B                   (d)   E.B 

 

1 

12 A deuteron of kinetic energy 50 keV is describing a circular orbits of radius 0.5 m in a 

plane perpendicular to the magnetic field B. The kinetic energy of the proton that 

describes a circular orbit of same radius and inside same B is 

(a)  25 kev                        (b)     50 kev             (c)    200 kev                   (d)  100 Kev 

 

1 

13 To convert a moving coil galvanometer into on ammeter of given range, we must 

connect:  

 (a) A suitable low resistance in series  (b) A suitable low resistance in parallel   

 (c) A suitable high resistance in parallel (d) A suitable high resistance in series 

 

1 

14 Two wires of same length are shaped into a square and a circle if they carry same 

current, ratio of magnetic moment is :   

 (a) 2 : π        (b)  π : 2  (c)  π : 4 (d)  4 : π 

 

1 

15 Current sensitivity of a galvanometer can be increased by decreasing :  

 (a) Magnetic field B (b)  number of turns N  

 (c) torsional constant K (d) Area A 

1 

16 An electric current passes through a long straight copper wire. At a distance 5 cm from 

the straight wire, the magnetic field is B. The magnetic field at 20 cm from the straight 

wire would be   

 (a)  B / 6                (b) B / 4               (c) B / 3                    (d)  B /2 

 

1 

17 A wire in the form of a circular loop, of one turn carrying a current, produces magnetic 

induction B at the centre. If the same wire is looped into a coil of two turns and carries 

the same current, the new value of magnetic induction at the centre is   

1 



 (a) B (b) 2 B (c) 4 B (d) 8 B 

 

18 If distance between two current- carrying wires is doubled, then force between them is   

 (a) halved (b) doubled   (c) tripled (d) quadrupled  

 

1 

19 If in a moving coil galvanometer, a current I in its coil produces a deflectionϴ, then   

 (a) I αϴ (b)  I αϴ2(c) I α √𝛳                (d) I α tanϴ 

 

1 

20 V and current sensitivity   SI of a moving coil galvanometer is   

 (a) 1 / G              (b) 1 / G2 (c) G (d)    G2 

 

VERY SHORT ANSWER TYPE QUESTIONS 

 

1 

21  Use the expression : F =q (v xB) ,to define the S.I. unit of magnetic field. 

 

1 

22 Define one tesla using the expression for the magnetic force acting on a particle of charge 

‘q’ moving with velocity v in a magnetic field B. 

 

1 

23 Write the expression, in a vector form, for the Lorentz magnetic force F due to a charge 

moving with velocity v in a magnetic field B. 

 

1 

24 Show diagrammatically, the Lorentz magnetic force F due to acharge moving with velocity   

v in a magnetic field B perpendicular to its velocity. 

1 

 

25 

 

A particle of mass ‘m’ and charge ‘q’ moving with velocity ‘v’ enters the region of 

uniform magnetic field at right angle to the direction of its motion. How does its kinetic 

energy get affected? 

 

1 

 

26 

  

1 



A long straight wire carries a steady current along the positive y-axis in a coordinate 

system. A particle of charge +Q is moving with a velocity v along the x-axis . In which 

direction will the particle experience a force? 

 

27 Depict the trajectory of a charged particle moving with velocity v as it enters in a uniform 

magnetic field perpendicular to the direction of its motion. 

 

1 

28 Write the condition under which an electron will move undefeated in the presence of crossed 

electric and magnetic fields. 

 

1 

29 Magnetic field lin s can be entirely confined within the core of a toroid, but not within a 

straight solenoid. Why? 

 

1 

30 An arrow beam of protons and deuterons, each having the same momentum, enters a 

region of uniform magnetic field directed perpendicular to their direction of momentum. What 

would be the ratio of the circular paths described by them? 

 

1 

2 Mark Questions 

31 Write the relation for the force F acting on a  charge carrier  q moving with a velocity v 

through a magnetic field B in vector notation. Using this relation, deduce the conditions 

under which this force will be (i) maximum (ii) minimum. 

 

2 

32 A particle of charge ‘q’ and mass ‘m’ is moving with velocity v. It is subjected to a uniform 

magnetic field B directed perpendicular to its velocity. Show that it describes a circular path. 

Write the expression for its radius. 

 

2 

33 A proton and a deuteron, each moving with velocity v enters in the region of magnetic field 

B acting normal to the direction of velocity. Trace their trajectories establishing the 

relationship between the two. 

 

2 

34 Write the expression for Lorentz magnetic force on a particle ofcharge ‘q’ moving with velocity 
v in a magnetic field B.Show that no work is done by this force on the charged particle. 

2 



 

35 State the underlying principle of a cyclotron. Write briefly how this machine is used to 
accelerate charged particles to high energies. 

 

2 

36 State Biot–Savart law in vector form expressing the magnetic field due to an element dl carrying 
current I at a distance r from the element. 

 

2 

37 Two identical coils, each of radius ‘R’ and number of turns ‘N’ are lying in perpendicular 
panes such that their centres coincide. Find the magnitude and direction of the resultant 
magnetic field at the centre of the coils, if they  are carrying currents I &√3I respectively. 

 

2 

38 Draw the magnetic field lines due to a current passing through along solenoid. Use Ampere’s 

circuital law ,to obtain the expression for the magnetic field due to the current I in along 

solenoid having n number of turns per unit length. 

 

2 

39 A long solenoid of length ‘l’ having N turns carries a current I. Deduce the expression for the 
magnetic field in the interior of the solenoid. 

 

2 

40 Using Ampere’s circuital law, obtain an expression for the magnetic field along the axis of a 

current carrying solenoid of length l and having N number of turns. 

 

2 

41 A square shaped plane coil of area 100cm2of 200 turns carries a steady current of 5A. If it 

is placed in a uniform magnetic field of 0.2T acting perpendicular to the plane of the coil. 

Calculate the torque on the coil when its plane makes an angle of 60°withthedirection of the 

field. In which orientation will the coil be in stable equilibrium? 

 

2 

42 Circular coil of N turns and radius R carries a current I. It is unwound and rewound to make 
another coil of radius R/2. Current I remaining the same. Calculate the ratio of the 
magnetic moments of the new coil and the original coil. 

 

2 

43 State Biot-Savart law, giving the mathematical expression for it. 

Use this law to derive the expression for the magnetic field due to a circular coil carrying 

current at a point along its axis. 

2 



× 
× 

× 
×

×
 

× 
× 

× 
× 

×
 

× 
× 

× 
× 

×
 

3 Mark Questions 

 

44 A straight wire of length  L is bent into a semi- circular loop. Use Biot-Savart law to deduce 

an expression for the magnetic field at its centre due to the current I passing through it. 

 

2 

45 A short bar magnet of magnetic moment 0.9J/T is placed with its axis at 30°to a uniform 
magnetic field.  It experiences a  torque of 0.063 J. 

(i) Calculate the magnitude of the magnetic field. 
(ii) In which orientation will the bar magnet be instable equilibrium in the magnetic field? 
 

2 

46 A uniform magnetic field B is setup along the positive x-axis. A particle of charge ‘q’ and 
mass ‘m’ moving with a velocity v enters the field at the origin in X-Y plane such that it 
has velocity components both along and perpendicular to the magnetic field B. Trace, giving 
reason, the trajectory followed by the particle. Find out the expression for the distance 
moved by the particle along the magnetic field in one rotation. 

 

3 

47 
An electron moving horizontally with avelocityof4 × 104 m/s enters  a  region  of 

uniform magnetic field of10–5 T acting vertically upward as shown in the figure. Draw its 
trajectory and find out the time it takes to come out of the region of magnetic field. 

 

               P 

 

A 

                                         B 

 

3 

48 State the principle of Galvanometer.  A galvanometer of resistance  G is converted into a 
voltmeter to measure upto V volts  by connecting a resistance R1 in series with the coil. If 
a resistance R2 is connected in series with it, then it can measure upto V/2 volts. Find the 
resistance, interms of R1 and R2,required to be connected to convert it into a voltmeter that 
can read upto 2V. Also find the resistance G of the galvanometer in terms of R1 and R2. 
 

3 

49 (a)Why is the magnetic field radial in a moving coi lgalvanometer? Explain how it is achieved. 

(b) A galvanometer of resistance ‘G’ can be converted into a voltmeter of range (0-V)volts 

by connecting a resistance ‘R’ in series with it. How much resistance will be required to change 

its range from 0 to V/2? 

3 



 

 

5 Mark Questions 

 

50 Draw a schematic sketch of the cyclotron. State its working principle. Show that the cyclotron 

frequency is independent of the velocity of the charged particles. 

 

3 

51 Use Biot-Savart law to derive the expression for the magnetic field on the axis of a current 
carrying circular loop of radius R. 

Draw the magnetic field lines due to circular wire carrying current I. 

 

3 

52 A straight wire of mass 200g and length 1.5m carries a current of 2A.It is suspended in 
mid centre air by a uniform magnetic field B. What is the magnitude of the magnetic 
field? 

 

3 

53 State Ampere’s circuital law, expressing it in the integral form. 

 

3 

54 A long straight wire of a circular cross section of radius ‘a’ carries a steady current ‘I’. The 
current is uniformly distributed across the cross-section. Apply Ampere’s circuital law to 
calculate the magnetic field at a point ‘r’ in the region for   

(i) r<a and (ii) r>a. 
 

3 

55 (a)How is a toroid different from a solenoid? 

(b) Use Ampere’s circuital law to obtain the magnetic field inside a toroid. 
Show that in an ideal toroid, the magnetic field (i) inside the toroid and (ii) outside the toroid 

at any point in the open space is zero. 

 

 

56 (a) State Ampere’s circuital law. Use this law to obtain the expression for the magnetic field inside an 
aircored toroid of average radius ‘r’, having ‘n’ turns per unit length and carrying steady current I. 

(b)An observer to the left of a solenoid of N turns each of crosssection area ‘A’ observes that a steady 
current I in it flows in the clockwise direction. Depict the magnetic field lines due to the solenoid specifying 
its polarity and show that it acts as a bar magnet of magnetic moment  

m =NIA. 
 

5 




m 

57 a. A rectangular loop of size l×b carrying a steady current I is placed in a uniform magnetic field B. Prove that 

the torque acting on the loop is given by  =  m

B, where m  is the magnetic moment o fthe loop. 

b. Two long straight parallel conductors carrying steady currents I1 and I2 are separated by a distance ‘d’. 
Explain briefly with the help of a suitable diagram, how the magnetic field due to one conductor acts on the 
other. Hence deduce the expression for the force acting between the two conductors. Mention the nature of 
this force 

 

5 

58 (a) Explain the principle and working of a cyclotron with the help of a schematic diagram. Write the 
expression for cyclotron frequency. 

(b)  A wire AB is carrying a steady current of 12A and is lying on the table. Another wire CD carrying 5 
A is held directly above AB at a height of 1 mm. Find the mass per unit length of the wire CD so that 
it remains suspended at its position when left free. Give the direction of the current flowing in CD 
with respect to that in AB. [Take the value of g = 10 ms−2] 

 

5 

59 a. Two identical circular loops, P and Q , each of radius r and carrying currents I resp. are lying in parallel 

planes such that they have common axis. The direction of current in both the loops is anticlockwise. Find 

the magnitude of the net magnetic field at point O?  

 

b.   Two long and parallel straight wires carrying  currents of 2A and 5A in the opposite directions are 

separated by a distance of 1cm.Find the nature and magnitude of the magnetic force between them. 

 

5 

60 (a) Derive an expression for magnetic field inside, along the axis of an air cored solenoid. 

 

(b)Sketch the magnetic field lines for a finite solenoid. How are these field lines different from the electric 

field lines for an electric dipole? 

 

5 

61   A magnetic field of hundred gauss is required which is uniform in a region of linear dimension bout 10 cm and 

area of cross-section about 10 -3 m². The maximum current carrying capacity of a given coil of wire is 15 A and the 

number of turns per unit length that can be found around the corner is at most thousand turns per metre . 

Suggest some appropriate design particulars of a solenoid for the required purpose assume the core is not 

ferromagnetic . 

 

 

   



 

  

62  Straight horizontal conducting rod of length 0 .45 m and mass 60 g is suspended by two vertical wires at its 

ends.A current of 5A is set up on the rod through the wires . 

What magnetic field should be setup normal to the conductor in order that the tension in the wire is zero. 

What will be the total tension in the wires, if the direction of the current is reversed keeping the magnetic field 

same as before .(ignore the mass of the wire )g =9.8 m/s2. 

 

 

63  Two concentric circular coils X and Y of radius 16 cm and 10 cm respectively lie in the same vertical plane 

containing the north to south direction .Coil X has  20 turns and carries a current of 16  A .Coil Y has 25 turns and 

carries a current of 18 A. The sense of the current in X is anticlockwise  and clockwise in Y, for an observer looking 

at the coils facing west . Give the magnitude and direction of the net magnetic field due to the coils at their 

centre. 

 

 

 

64 Answer the following : 

 

(A)  A magnetic field that varies in magnitude from point to point but has a constant direction ( east to west ) is 

set up in a chamber .A charged particle enters the chamber and travels and deflected along a straight path with 

constant speed .What can you say about the initial velocity of the particle ? 

 

(B)A charged particle enters and environment of a strong and non-uniform magnetic field      varying from point to 

point both in magnitude and direction and comes out of the following a complete trajectory. Would  the final 

speed equal the initial speed if it is a first no collisions with the environment . 

 

(C) An electron travelling west to east enters a chamber having a uniform electrostatic field in north to south 

direction .Specify the direction in which the uniform magnetic field should be set up to prevent the electron from 

deflecting from its original path . 

 

 



CHAPTER 5 

Magnetism and Matter 
 

One Mark [MCQs] 
   

1 Which of the following is weakly repelled by a magnet field: 

Iron (b) Cobalt (c) Steel (d) Copper 

 

1 

2 If a diamagnetic material is placed in a magnetic field, the magnetic field inside the 

material compared to that outside will be 

(a) Slightly less             (b)  Slightly more         (c)  Very high (d)Same 
 

1 

3 The permanent magnetic material is characterised by:- 

 

(a) Narrow hysteresis loop (b) Broad hysteresis loop 

(c) High mechanically hardness, all over (d) mechanically hard surface 

   
 

1 

4 The area of B-H loop for soft iron , as compared to that for steel is:- 

(a) More (b) Less (c) Equal (d) zero 
 

1 

5 The value of the magnetic susceptibility for a super-conductors is:- 

(a) zero                                   b) Infinity (c) +1        (d) -1 
 

1 

6 A bar magnet AB with magnetic moment M is cut into two equal parts perpendicular 

to its axis. One part is kept over the other so that end B is exactly over A. What will be 

the magnetic moment of the combination so formed? 

(a) Zero (b)    M/4 (c)    M (d) 3M/4 
 

1 

7 Two unlike magnetic poles of strength 10 A-m each are held in air at a distance of 0.10 m 

from each other. What is the magnetic force of attraction between them? 

(a)3x10-3 N (b)2.5X10-3 N (c) 1.5X10-3 N (d) 1X10-3 N 

 

1 

8 SI unit of magnetic pole strength is 1 



(a) Ampere/meter (b) Ampere-meter 

(c) volt/meter (d) Ampere/meter2 
 

9 The domain formation is a necessary feature of 

(a) diamagnetism (b) paramagnetism 

(c) ferromagnetism (d) all of these 
 

1 

10 Which of the following is an example for diamagnetic substances? 

(a) copper (b)nickel (c) aluminum (d) iron 
 

1 

11 The ability of a material to retain magnetism after removal of magnetizing field is called 

as………………... 

 

1 

12 The magnetic field lines of a magnet form ............................................... loops unlike 

electric field lines. 

 

1 

13 The magnetic field strength at a point due to a short bar on its axis varies …………. as 

cube of distance of the point from the centre of magnet. 

 

1 

14 Inside the body of a magnet the direction of magnetic field lines is from ....................... 

 

1 

15 No two magnetic field lines can ................................................ each other. 

 

1 

16 For paramagnetic materials magnetic susceptibility is related with temperature as 
inversely proportional to …………........... 

 

1 

17 Magnetic susceptibility is slightly negative for .................................................. type 

substances. 

 

1 

18 There is no effect of temperature on type of materials. 

 

1 

19 Ferromagnetism can be explained on the basis  of  formation of…………………. within the 1 



materials. 

 

20 SI unit of magnetic field intensity at a place is ……………………………….. 

 

1 

21 (True / False ) 

The magnetic field at the centre of a circular current carrying loop is zero. 

 

1 

22 (True / False ) 

A non-zero work has to be done to rotate a unit north pole around a current carrying 

wire. 

 

1 

23 (True / False ) 

Magnetic susceptibility of diamagnetic substances is always negative. 

 

1 

24 (True / False ) 

A superconductor exhibits perfect diamagnetism. 

 

1 

25 (True / False ) 

Soft iron is used in making permanent magnets. 

 

1 

26 (True / False ) 

At a temperature higher than Curie temperature, ferromagnetic substance behaves to as 

paramagnetic substance. 

 

1 

27 (True / False ) 

Non-magnetic materials  can acquire magnetism when placed inside magnetic field. 

 

1 

28 (True / False ) 

For making electromagnets, steel is preferred over soft iron as it has high retentivity  as 

1 



well as high coercivity. 

 

29 (True / False ) 

The susceptibility of a diamagnetic material does not depend on temperature. 

 

1 

30 (True / False ) 

A bar magnet is held perpendicular to a uniform field (Assume magnetic field along X- 

axis and the magnetic moment of the magnet pointing along Y- direction). If the couple 

acting on the magnet is to be halved, we can do it by rotating it by 30degree. 

 

1 

                                             2 MARK QUESTIONS 

31 Explain  the following : (i) Why do magnetic lines of force form continuous closed loops? 

(ii) Why are the field lines repelled (expelled) when a diamagnetic material is placed in 

an external uniform magnetic field? 

 

2 

32 A small compass needle of magnetic moment ‘M’ and moment of inertia ‘I’ is free to 

oscillate in a magentic field ‘B’. It is slightly disturbed from its equilibrium position and 

then released. Show that it executes simple harmonic motion. Hence, write the 

expression for its time period. 

 

2 

33 A magnetic needle free to rotate in a vertical plane parallel to the magnetic meridian has 

its north tip down at 60° with the horizontal. The horizontal component of the earth’s 

magnetic field at the place, is known to be 0.4 G. Determine the magnitude of the 

earth’s magnetic field at the place. 

 

2 

34 (i) Name the three elements of the Earth’s magnetic field. (ii) Where on the surface of 

the Earth is the vertical component of the Earth’s magnetic field zero? 

 

2 

35 The horizontal component, of the earth’s magnetic field, at a place is 1/√ 3 times its 

vertical component there. Find the value of the angle of dip at that place. What is the 

ratio of the horizontal component to the total magnetic field of the earth at that place? 

 

2 



 

 

36 If ꭕ stands for the magnetic susceptibility of a given material, identify the class of 

material  for which (i) –1 ≤ ꭕ < 0 (ii) 0 < ꭕ <  €  (€ stands for a small positive number) 

 

 

2 

37. 

 

Give two points to distinguish between a paramagnetic and a diamagnetic substance. 2 

 

38 

  

Depict  the  behaviour  of  magnetic field lines  with  (i) a diamagnetic material and  (ii) a 

paramagnetic material placed in an external magnetic field. Mention briefly the 

properties of these materials which explain this distinguishing  behaviour. 

 

 

2 

39 (a) How does a diamagnetic material behave when it is cooled to very low 
temperatures?  (b) Why does a paramagnetic sample display greater magnetisation 
when cooled? Explain. 

 

2 

40 State two characteristic  properties  distinguishing  the  behaviour  of  paramagnetic and 

diamagnetic materials. 

 

2 

41 (a) How is an electromagnet different from a permanent magnet?  
(b) Write two properties of a material which make it suitable  for making 

electromagnets. 

 

2 

42 Define magnetic susceptibility of a material. Name two elements, one having positive 

susceptibility and the other having negative susceptibility. What does negative 

susceptibility signify? 

 

 

3 MARK QUESTIONS 

2 



 

43 Show diagrammatically the behavior of magnetic field lines in the presence of 

 (i) Paramagnetic and (ii) diamagnetic substances. How does one explain this 
distinguishing feature? 

 

3 

44 What is the difference between an electromagnet and a permanent magnet? How is an 

electromagnet designed? State any two factors on which the strength of an 

electromagnet depends. 

 

3 

45 A compass needle, free to turn in a vertical plane orients itself with its axis vertical at a 

certain  place  on the earth. Find  out the values of (i) horizontal component of earth’s 

magnetic  field  and  (ii) angle  of dip at the place. 

 

3 

46 Distinguish  between  diamagnetic and ferromagnetic materials in terms of 

(i) Susceptibility  and  (ii)  their behaviour in a non-uniform magnetic field. 
 

3 



 

 

47 

  5 MARK QUESTIONS 

 

 

Distinguish few  magnetic  properties  of  dia-,  para-  and  Ferro-magnetic  substances  

 in  terms  of  (i) susceptibility ,  (ii) magnetic permeability and (iii) coercivity. Give one 

example of each of these materials. Draw the field lines due to an external magnetic field 

near a (i) diamagnetic, (ii) paramagnetic substance. 

 

 

 

5 

48  A small compass needle of magnetic moment ‘m’ is free to turn about an axis 
perpendicular to the direction of uniform magnetic field ‘B’. The moment of inertia of 
the needle about the axis is ‘I’. The needle is slightly disturbed from its stable position 
and then released. Prove that it executes simple harmonic motion. Hence deduce the 
expression for its time period. 

 

5 

49. 

 

 

 

 

 

 

 Long straight horizontal cable carries a current of 2.5 A in the direction 10° south of west to 10° 

North of east. The magnetic Meridian at the place happens to be 10° West of the geographic 

Meridian. The earth‘s magnetic field at the location is 0.33 G, and the angle of dip is zero. Locate 

the line of neutral points.( ignore the thickness of the cable. At neutral points the magnetic field 

due to the current carrying cable is equal and oppose it to the direction horizontal component of 

earth‘s magnetic field .) 

 

                            HOTS 

 

 

50. 

 

A telephone cable at a place has four long straight horizontal wires carrying a current of 1A are in 

the same direction East to west. The earth‘s magnetic field at the place is 0.39 G and the angle of 

dip is 35°. The magnetic declination is almost 20. What are the resultant magnetic fields at points 

40 cm below the cable. 

 

 

51.  A compass needle free to turn in a horizontal plane is placed in the centre of the circular coil of 

30 tonnes and radius 12 cm the coil is in a vertical plane making an angle of 45° with the 

magnetic Meridian. When the current in the coil is 0.3 5A, the needle points west to east. Hence, 

(A) determine the horizontal component of earth‘s magnetic field at the location . 

(B) The current in the coil is reversed and the coil is rotated about its vertical axis by an angle of 

90° in the anticlockwise sense looking from above .Predict the direction of the needle (take the 

magnetic declination at the places to be zero.) 

 



 
 
 
………………………………………………………………………………………………………………………………………………… 

  

 

52 . 

  

 A mono energetic 18 KeV electron beam initially in the horizontal direction is subjected to a 

horizontal magnetic field of 0.04 G normal to the initial direction. Estimate the up or down 

deflection in the beam over a distance of 30 cm .(note that the data in the exercise are so chosen 

that the answer will give you an idea of the effect of earth’s magnetic field on the motion of the 

electron beam from the electron gun to the screen in a TV set . 

 

 

53. 

  

A Roland ring of mean radius 15 cm has 3500 tonnes of fire wound on a ferromagnetic core of 

relative permeability 800. What is the magnetic field be at the core for the magnetic current of 

1.2A. 

 



CHAPTER 6 

ELECTROMAGNETIC INDUCTION 

 

One Mark [MCQs] 
   

 

1. 

 

Due to relative motion of a magnet with respect to a coil, an emf is induced in the 

Coil, identify the Principle involved- 

(a) Ampere’scircuitallaw (b) Faraday'slaw 
(c) Gauss law                                                            (d) Biot-Savart law 

 

 

1 

2. 

 

If Both the number of turns and core length of an inductor is doubled keeping other 

factors constant, then its self-inductance willbe- 

(a) Unaffected (b) doubled 

(c) halved (d) quadrupled 
 

1 

 

3. 

Oscillatingmetallicpenduluminauniformmagneticfielddirectedperpendiculart o theplane 

of oscillation- 

(a) Slowsdown                      (b) becomesfaster 

(c) remainsunaffected          (d) oscillates with changingfrequency 
 

1 

4. A metallic cylinder is held vertically and then or small magnet is dropped along its axis. 

It willfall with- 

(a) acceleration a>g                                     (b) acceleration a˂g 

(c) accelerationa=g                                     (d) constant velocity a=0 

1 

 

5. 

An emf of 200V is induced in a circuit when current in the circuit falls from 5A to 0. 

A in 0.1 second. The self-inductance of the circuitis- 

(a) 3.5 H (b) 3.9 H 

(c) 4 H (d) 4.2 H 
 

1 

 

6. 

The magnetic flux linked with a coil at any instant t is φ=(6t2-8t+5) Wb, the emf 

induced in  the coil at t= 2 secondis- 

(a) -16V (b) -24V 

(c) +24V (d) +16V 
 

1 

7 A conducting circular ring is placed in a uniform magnetic field B with its plane 

Perpendicular to the field. The radius of the ring starts shrinking at the 

rate(da/dt).Then induced-emf at the instant when the radius is a is- 

1 



(a) (a2/2)2 B(da/dt) (b) aB(da/dt) 

(c) a2 (dB/dt) (d) 2aB(da/dt) 

 

8 Asmallpieceofmetalwireisdraggedacrossthegapbetweenthepolesofamagnetin0.4s.If 

change in magnetic flux in the wire is 8 × 10-4Wb, then e.m.f. induced in the wire is 

(a) 8 ×10-3 V (b) 6 × 10-3V 

(c) 4 ×10-3 V (d) 2 × 10-3 V 

 

1 

9 If the no. of turns per unit length of the coil of a solenoid is doubled keeping other 

dimensions same, then its self-inductance willbe 

(a) Halved (b) doubled 

(c) fourtimes (d) eighttimes 
 

1 

10 Inacircuitwithacoilofresistance2ohms,themagneticfluxchangesfrom2.0Wbto10.0Wbin 
0.2 second. The charge that flows in the coil during this timeis 

(a) 5.0coulomb (b) 4.0 coulomb 

(c) 1.0coulomb (d) 0.8 coulomb 

 

FILL IN THE BLANKS 

1 

11 S.I. unit of mutualinductanceis . 

 

1 

12 Two coils have mutual inductance of 1.5 Henry if the current in the primary Circuit is 

raised 

by5Ainonemillisecondafterclosingthecircuit,thentheInducedemfinsecondarycoilis 

………………….. 

 

1 

13 
Two concentric circular coils one of small radius a1 and the other of large Radius a2 , 

such that a1 ˂˂a2 are placed co-axially with centerscoinciding. 

The mutual inductance of thearrangementis . 
 

1 

14 A closed loop moves normal to the constant electric field between the plates of a 

large capacitor,henno is induced in theloop. 

1 



 

15 True/False 

The magnetic flux passing through a plane surface area, which is held perpendicular 

to a magnetic field ismaximum. 

 

1 

16 True/False 

The rate of change of magnetic flux through a coil is maximum when a 

magnet is held stationary near thecoil. 

 

1 

 

 

17 

 

 

True/False 

The magnetic flux passing through a coil becomes twice when the number of 

turns becomes twotimes. 

 

 

 

1 

18 True/False 

AC generator is based on the principle of electromagneticinduction. 

 

1 

19 True/False 

Self-inductance of a coil increases when iron core is introduced in the core of theCoil 

 

1 

20 True/False 

Cuttingslotsinthecopperplate,oscillatingbetweenthemagneticpolesreducestheeffect of 

Eddy Current. 

 

1 

2 MARK QUESTIONS 

21 On what factors does the magnitude of the emfinducedinthecircuitduetomagneticflux 

depend? 

2 

22 State Faraday’s law of electromagnetic induction. 2 



23 Figure shows a current carrying solenoid moving towards a conducting loop. Find the 
directionofthecurrentinducedintheloop. 

 

 

  

 

2 

24 Predict the direction of induced current in metalrings1and2whencurrentIinthewireis 
steadilydecreasing? 

 

 

 

 

2 

25 Abarmagnetismovedinthedirectionindicated bythearrowbetweentwocoilsPQandCD. 
Predictthedirectionsofinducedcurrentineach coil. 

 

 

 

 

2 

24 StateLenz’slaw. 

 

2 

25 Ametallicpiecegetshotwhensurroundedbya coilcarryinghighfrequencyalternatingcurrent. why 

 

2 

26 What are eddy currents? Write anytwo applicationsofeddycurrents. 

 

2 

27 Definetheterm‘self-inductance’ofacoil.Write itsS.I.unit. 

 

2 

28 Howdoesthemutualinductanceofapairof coils changewhen 

(i) distancebetweenthecoilsisincreasedand 
(ii) numberofturnsinthecoilsisincreased? 

2 

 

I  



3 MARK QUESTIONS 

 

 

29 A coil of area 0.2m2 and 100 turns rotating at 50 revolutions per second with the axis 

perpendicular to the field. If the maximum e.m.f is 7kV determine the magnitude of 

magnetic field. 

2 

30 State Lenz’s law. A metallic rod held horizontally along east-west direction, is 
allowedtofallundergravity.Willtherebean emfinducedatitsends?Justifyyouranswer. 

 

2 

31 Draw a labeled diagram of an a.c.generator. Explainbrieflyitsprincipleandworking. 

 

3 

32 An ac generator consists of a coil of 50 turns and an area of 2.5m2 rotating at an angular 

speed of 60 rad/s in a uniform magnetic field of B= 0.3T between two fixed pole pieces. 

The resistance of the circuit including that of the coil is 500Ώ      

 

(i) What is the maximum current drawn from the generator?          

(ii)What is the flux through the coil when current is zero?    

(iii)What is the flux when current is maximum? 

 

3 

33 The magnetic flux linked with a coil passing perpendicular to the plane of the coil 

changes with   time Φ = 4t2 + 2t + 3, where “t” is the time in seconds.   What is 

magnitude of e.m.f induced at t = 1 second?                                                                 

 

3 

34 A wheel fitted with spokes of radius ‘r’ is rotating at a frequency of n revolutions   per 

second in a plane perpendicular to magnetic field B Tesla. What is the e.m.f induced 

between the axle and rim of the wheel? 

 

3 

35 A conducting circular loop is placed in a uniform magnetic field B = 0.020T with its plane 

perpendicular to the field. Somehow, the radius of the loop starts shrinking at a constant 

rate of 1mm/s. Find the induced current in the loop at an instant when the radius is 2cm. 

 

3 



36 A fan blade of length 0.5 m rotates perpendicular to a magnetic field of 5x10 -5 T. If the 

e.m.f   induced between the centre and the end of the blade is 10 -2 V .  Find the rate of 

rotation.     

 

3 

36 A conducting circular loop is placed in a uniform magnetic field B = 0.020T with its plane 

perpendicular to the field. Somehow, the radius of the loop starts shrinking at a constant 

rate of 1mm/s. Find the induced current in the loop at an instant when the radius is 2cm. 

 

3 

37 A 12V battery is connected to a 6Ω; 10 H coil through a switch drives a constant current 

in the circuit. The switch is suddenly opened. Assuming that it took 1ms to open the 

switch calculate the average e.m.f induced across the coil. 

 

3 

38 (a)Draw a schematic sketch of an ac generator describing its basic elements. State briefly its 
working principle. Show a plot of variation of 

(i) Magnetic fluxand 
(ii) Alternating emf versus time generated by a loopofwirerotatinginamagneticfield. 
(b) Why is choke coil needed in the use of fluorescent tubes with ac mains? 

 

3 

39 Define self-inductance of a coil. Write its SI unit. 

Derive the expression for self-inductance of a longsolenoidofcross-sectionalarea‘A’,length 
‘l’having‘n’turnsperunitlength. 
 

3 

40 (i) Define mutualinductance. 

(ii) A pair of adjacent coils has a mutual inductanceof1.5H.Ifthecurrentinonecoil changes 
from 0 to 20 A in 0.5 s, what is the changeoffluxlinkagewiththeothercoil? 

 

3 

41 (i) Define self-inductance. Write its SIunit. 

(ii)Alongsolenoidwith15turnspercmhas asmallloopofarea2.0cm2placed inside the 
solenoid normal to its axis.I fthe current carried 
bythesolenoidchangessteadilyfrom2.0to4.0Ain0.1s,what is the induced emf in the loop while 
the current is changing? 

 

  3 

42 A metallic rod of length ‘l’ is rotated with  a uniform angular speed , with one end 
hinged at the centre and the other end at the circumference of a circular metallic ring of 
radius R=l,about an axis passing through the centre and perpendicular to the plane of the 
ring. A constant and uniform magnetic field B parallel to the axis is present everywhere. 
Deduce the expression for the emf induced in the rod. If r is the resistance of the rod and 
the metallic ring has negligible resistance ,obtain the expression for the power generated. 

3 



 

5 MARK QUESTIONS 

 

43 

 

 

A metallic rod of length l is rotated at constant angular speed, normal to a uniform magnetic 
field B.Derive an expression for the current  induced in the rod, if theresistance of the 
rod is R. 

 

3 

44 State Lenz’s law. Using this law indicatethe directionofthecurrentinaclosedloopwhena 
barmagnetwithnorthpoleinbroughtclosetoit. Explainbrieflyhowthedirectionofthecurrent 
predictedwronglyresultsintheviolationofthe lawofconservationofenergy. 

 

3 

45 Describe a simple experiment or activity to show that the polarity of emf induced in a coil is 
always such that it tends to produce a current which opposes the change of magnetic flux that 
produces it. 

 

3 

46. The current flowing through an inductorof selfinductanceLiscontinuously increasing. 

Plot a graph showing the variation of 
(i) Magneticfluxversusthecurrent 
(ii) Induced emf versus dI/dt 
(iii) Magneticpotentialenergystoredversusthe current 

 

5 

47. (a) Explain the meaning of the termmutual inductance. Consider two concentric circular 
coils,one of radius r1 and the other of radius r2(r1<r2) placed coaxially with centres coinciding 
with each other. Obtain the expression for the mutual inductance of the arrangement. 

(b)A rectangular coil of area A,having number of turns N is rotated at ‘f ’ revolutions per 
second in a uniform magnetic field B, the field being perpendicular to the coil. Prove that the 
maximum emf induced in the coil is 2πfNBA. 

 

5 

48.  (a)Draw a labeled diagram of a.c. generator and state its working principle. 

(b) How is magnetic flux linked with the armaturecoilchangedinagenerator? 
(c) Derive the expression for maximum value of the induced emf and state the rule that gives 

the direction of the induced emf. 
(d) Show the variation of the emf generated versus time as the armature is rotated with 
respect to the direction of the magnetic field. 

 

5 

49. (a)Explain briefly, with the help of a labeled  diagram, the basic principle of the working of an 
a.c. generator. 

 

5 



 

  

(b) In an a.c. generator, coil of N turns and area A is rotated at  revolutions per second 
in a uniform magnetic field B. Write the expression for the emf produced. 
 

(c) A100-turn coil of area 0.1m2 rotates at half a revolution per second. It is placed in a 
magnetic field0.01T perpendicular to the axis of rotation of the coil. Calculate the maximum 
voltage generated in the coil. 

 

 

50. 

 

(a)Define the term ‘mutual inductance’ .Deduce the expression for the mutual inductance 
of two long coaxial solenoids having different radii and different number of turns. 

 
(b)A coil is mechanically rotated with constant angular speed ω in a uniform magnetic 
field which is perpendicular to the axis of rotation of the coil. The plane of the coil is 
initially held perpendicular to the field. Plot a graphshowing variation of (i) magnetic flux φ 
and (ii) the induced emf in the coil as a function of ωt. 

 

 

 

 

 

HOTS 

 

5 

51   It is desired to measure the magnitude of the field between the poles of a powerful loud 

speaker magnet. A small flat search coil of area 2 cm Square with 25 closely wound turns is 

positioned normal to the field directions, and then quickly snatched out of the field region. 

Equivalently , one can give it a quick 90° turn to bring its plain parallel to field  direction. The 

total charge flown in the coil ( measured by a ballistic galvanometer connected to the coil is 7.5 

million Coulomb). The combined resistance of the coil in the Galvanometer is 0.50 ohms . 

Estimate the field strength of magnet.  

 

 

52  A Square loop of side 12 cm with its sides parallel  to X and Y axis is moved with a velocity of 8 

cm/s in the positive X direction in an environment containing a magnetic field in positive Z 

direction. The magnetic field is neither uniform in space nor constant in time. It has a gradient of 

1 0 -3 Tesla per centimetre along negative X direction , it is decreasing in time at the rate of 10 - 3 

Tesla per second. Determine the direction and magnitude of the induced current in the loop, if 

it’s resistance is 4.5 mΩ.  

 

 



CHAPTER .7 

Alternating Current 
   

 

 

1 

One Mark [MCQs] 

 

In a series LR-circuit, the inductive reactance is equal to the resistance R of the circuit. An 

emf E = E0cos (ωt) is applied to the circuit. The power consumed in the circuitis: 

(a) E0
2/ R             (b) E0

2/ 2R                    (c) E0
2/ 4R                      (d) E0

2/ 8R 
 

 

 

1 

2 
One 60 V, 100 W bulb is to be connected to 100 V, 50 Hzac- source. The potential drop 

across the inductor is (f = 50Hz) 

(a) 80 V             (b) 40 V                    (c) 10 V                  (d) 20 V 
 

1 

 

3 

An AC voltage source of variable angular frequency ω and fixed amplitude V connected 

in series with a capacitance C and an electric bulb of resistance R (inductance zero). 

When ω is increased, 

(a) The bulb glowsdimmer 

(b) The bulb glowsbrighter 

(c) Net impedance of circuit isunchanged 

(d) Total impedance of the circuit increases 
 

1 

4 An alternatinge.m.f. of angular frequency ω is applied across an inductance. The 

instantaneous power developed across it has an angularfrequency 

{a)ω/4             (b)  ω/2                    (c) ω                 (d) 2 ω 

 

1 

5 In electric arc furnace Cu or Iron is melted due to variationof: 

(a) current (b) magneticfield 
(c) voltage (d) electricfield 

 

1 

6 

 

 

When AC source is connected across seris R-C combination, the ac- current may lead 

ac- voltageby: 

(a) 00 (b) 1800 

(c) 300 (d) 90° 

1 



  

7 High voltage transmission line is preferredas: 

(a) Its appliances areless costly                 (b) Thin power cables are required 
(c) Idle currentverylow (d) Power loss is veryless 

 

1 

8 In series R-L-C circuit, quality factor can be improvedby: 

 

(a) decreasingL (b) increasing C 

(c) decreasingR (d) decreasing R & L 
 

1 

 

9 

When ac- source is connected across series R-L-C combination, maximum power loss 

will occurprovided, 

 

(a) current and voltage are inphase (b) Current from source is minimum 

(c) Inductance isminimum (d) Capacitance is maximum 
 

1 

10 The ratio of no. of turns of primary coil to secondary coil in a transformer is 2:3. If a cell 

of 6 V is connected across the primary coil, then voltage across the secondary coil willbe: 

 

(a) 3 V (b) 6 V 
(c) 9 V (d) 12 

V 
 

1 

11. 

 

We can reduce the eddy current losses in transformer by using……………………. 
 

1 

 

12. 

In ac- circuit, the average power consumed by a pure capacitor during in one cycle in 

pure capacitance is…………………….. 

 

1 

13. 
If the power loss in a circuit is zero, the current is called……………………. 
 

1 

 

14. 

 

An inductor L of reactance XL is connected in series with a bulb B to an a.c. source as 

shown in the figure. 

 

1 



How does the brightness of the bulb change when Number of turns of the inductor is 

increased. 

(a) Increases (b) Decreases (c) Remains same  (d) none of these 
 

15 TRUE/FALSE 

In R-L-C series circuit, phase angle between voltage and current cannot bezero. 

1 

16 TRUE/FALSE 

In ac-generator, the phase difference between magnetic flux linkage and induced emf is  
90 degree and between magnetic flux and induced current is also 90 degrees. 

 

1 

17 TRUE/FALSE 

Among commonly available materials, steel is preferred over soft iron to 

maketransformer. 

1 

18 TRUE/FALSE 

In primary winding of transformer if we connect D.C. supply source then we get no 

power output. 

1 

19 TRUE/FALSE 

The capacitor blocks direct current. 

1 

20 TRUE/FALSE 

The inductor bypasses  alternating curren 

 

VERY SHORT ANSWER TYPE 

QUESTIONS 

 

 

21 The instantaneous value of alternating e.m.f is given by ε= 300sin 314t. What is the rms 

value of emf ? 

1 

22 Why a 220 V AC is considered to be more dangerous than 220 V DC? 1 

23 Why can’t a transformer be used to step up dc voltages? 

  

1 

24 Why is choke coil preferred over resistor to reduce alternating current ? 1 



 

25 Define: Q factor in LCR series circuit 

 

1 

26 What is meant by wattless current? 

 

1 

27 An alternating current is given by I =i1Cosωt+i2Sin ωt. Find the rms current in the circuit? 

 

1 

28 Two alternating currents are given by I1=I0Sinωt and I2= I0Sin(ωt+π/3).  Will the rmsvalue  

of I1 & I2 be equal or different? 

  

1 

29 What is the phase relationship between e.m.f across L and C in a series LCR circuit 

connected to an A.C source? 

 

1 

30 The graph given below corresponds to variation of quantity ‘P’ versus frequency: 

  

What is the quantity P?  

 

2 MARK QUESTIONS 

1 

31 An AC current flows through a circuit consisting of differerent elements connected in 

series.  

(i) Is the applied instantaneous voltages equal to the algebraic sum of instantaneous 

voltages across the series elements of the circuit?   (ii) Is it true for rms voltages?  

 

2 



32 If the speed of rotation of armature is increased twice how would it affect the (a) 

maximum e.m.f produced (b) frequency of the e.m.f? 

 

2 

33 A coil of area 0.2m2 and 100 turns rotating at 50 revolutions per second with the axis 

perpendicular to the field. If the maximum e.m.f is 7kV determine the magnitude of 

magnetic field. 

 

2 

34 The potential across a generator is 125V when it is suppling10A. When it supplies 30A, 

the potential is 120V. What is the resistance of the armature and induced e.m.f? 

 

2 

35 11kw of electric power can be transmitted to a distant station at (i) 220V and (ii) 22kV.  

Which of the two modes of transmission should be preferred and why? 

2 

36 In an AC circuit V and I are given by V=100Sin100t volts and I= 100 Sin(100t+π/3)mA 

respectively. What is the power dissipated in the circuit? 

2 

37 Draw phasor diagram for an LCR circuit for the cases (i) the voltage across the capacitor 

is greater than that across the inductor (ii) voltage across inductor is greater than that 

across the capacitor. 

 

2 

38 An inductor of inductance 100mH is connected in series with a resistance, a variable 

capacitance and an AC source of frequency 2 kHz. What should be the value of the 

capacitance so that maximum current may be drawn into the circuit? 

 

2 

39 Write any two differences between impedance and reactance. 

 

2 

40 Can peak voltage across an inductor be greater than the peak voltage supplied to an 

LCR? 

 

2 

41 When an AC source is connected to a capacitor with a dielectric slab between its plates, 

will the rms current increase or decrease or remain constant? 

 

2 

42 The voltage and current in a series AC circuit are given by V= V0 Cosωt &   I= I0 Sinωt. 

What is the power dissipated in the circuit? 

2 



 

3 MARK QUESTIONS 

 

46 In an LCR circuit the potential difference between terminals of inductance 60V, between 

terminals of capacitor 40V and between the terminals of resistor is 40V. Find the supply 

voltage. 

 

3 

47 The natural frequency of an LC circuit is 1,25,000 Hz. Then the capacitor C is replaced by 

another capacitor with a dielectric medium k, which decreases the frequency by 25 KHz. 

What is the value of k? 

 

3 

48 Obtain the resonant frequency and Q factor of a series LCR circuit with   L= 3H,   C= 27µF 

and     R= 7.4 Ώ.  Write two different ways to improve quality factor of a series LCR 

circuit. 

 

3 

49 When a voltage of 120V is given to the primary of a transformer the current in the 

primary is 1.85mA. Find the voltage across the secondary when it gives a current of 

150mA. The efficiency of the transformer is 95%. 

 

3 

50 An ac generator consists of a coil of 50 turns and an area of 2.5m2 rotating at an angular 

speed of 60 rad/s in a uniform magnetic field of B= 0.3T between two fixed pole pieces. 

The resistance of the circuit including that of the coil is 500Ώ      

3 

 

43 An electric lamp connected in series with a capacitor and an AC source is glowing with 

certain brightness. How does the brightness of the lamp change on reducing the 

capacitance? 

 

2 

44 For circuits for transporting electric power, a low power factor implies large power loss 

in transmission line. Why? 

 

2 

45 In an AC circuit there is no power consumption in an ideal inductor. Why? 

 

2 



(i) What is the maximum current drawn from the generator?          

(ii)What is the flux through the coil when current is zero?    

(iii)What is the flux when current is maximum?         

 

51 (i) When an AC source is connected to an ideal inductor show that the average power 

supplied by the source over a complete cycle is zero. 

(ii) A lamp is connected in series with an inductor and an AC source. What happens to 

the brightness of the lamp when the key is plugged in and an iron rod is inserted inside 

the inductor? Explain. 

 

3 

52 An ac voltage, V = V0 sin wt, is applied across a pure inductor L. Obtain an expression for 

the current I in the circuit and hence obtain the (i) inductive reactance of the circuit, and 

(ii) the ‘phase’, of the current flowing, with respect to the applied voltage. 

 

3 

53 A lamp is connected in series with a capacitor. Predict your observations when the 

system is connected first across a dc and then an ac source. What happens in each case if 

the capacitance of the capacitor is reduced? 

 

3 

54 A source of ac voltage V = V0 sinwt is connected to a series combination of a resistor ‘R’ 

and a capacitor ‘C’. Draw the phasor diagram and use it to obtain the expression for (i) 

impedance of the circuit and (ii) phase angle. 

 

3 

55 In a series LCR circuit connected to an ac source of variable frequency and voltage V = V 

m sinwt, draw a plot showing the variation of current (I) with angular frequency (w) for 

two different values of resistance R1 and R2(R1 > R2). Write the condition under which 

the phenomenon of resonance occurs. For which value of the resistance out of the two 

curves, a sharper resonance is produced? Define Q-factor of the circuit and give its 

significance. 

 

3 

5 MARK QUESTIONS 

56 An A.C source of voltage V= VmSinωt is connected one-by-one to three circuit elements    

X, Y and Z. It is observed that the current flowing in them                                                                       

5 



i. is in phase with applied voltage for X 
ii. Lags applied voltage in phase by π /2 for elements Y. 

iii. Leads the applied voltage in phase by π /2 for element Z. 
     Identify the three circuit elements. 

 

57 (i) Explain the term ‘inductive reactance’. Show graphically the variation of inductive 
reactance with frequency of the applied alternating voltage. (ii) An ac voltage E = E0 sin 
wt is applied across a pure inductor of inductance L. Show mathematically that the 
current flowing through it lags behind the applied voltage by a phase angle of p/2. 

5 

58 Explain the term ‘capacitive reactance’. Show graphically the variation of capacitive 

reactance with frequency of the applied alternating voltage. An ac voltage E = E0 sin wt is 

applied across a pure capacitor of capacitance C. show mathematically that the current 

flowing through it leads the applied voltage by a phase angle of p/2. 

 

5 

59 A 2 mF capacitor, 100 W resistor and 8 H inductor are connected in series with an ac 

source (i) What should be the frequency of the source such that current drawn in the 

circuit is maximum? What is this frequency called? (ii) If the peak value of emf of the 

source is  

 200 V, find the maximum current. (iii) Draw a graph showing variation of amplitude of 

circuit current with changing frequency of applied voltage in a series LCR circuit for two 

different values of resistance R1 and R2 (R1 > R2). (iv) Define the term ‘Sharpness of 

Resonance’. Under what condition, does a circuit become more selective? 

 

5 

60 (a). An alternating voltage V = Vm sin wt applied to a series LCR circuit drives a current 

given by i =im sin (wt + f). Deduce an expression for the average power dissipated over a 

cycle. (b) For circuits used for transporting electric power, a low power factor implies 

large power loss in transmission. Explain. (c) Determine the current and quality factor  

 at resonance for a series LCR circuit with  

 L = 1.00 mH, 1.00 nF and R =100 W connected to an ac source having peak voltage of 

100 V. 

5 

61 A series LCR circuit is connected to an ac source having voltage V = Vmsinwt. Derive the 

expression for the instantaneous current I and its phase relationship to the applied 

voltage. Obtain the condition for resonance to occur. Define ‘power factor’. State the 

conditions under which it is (i) maximum and (ii) minimum 

 

5 

62 (a) Derive an expression for the average power consumed in a series LCR circuit 

connected to ac source in which the phase difference between the voltage and the 

5 



current in the circuit is f. (b) Define the quality factor in an ac circuit. Why should the 

quality factor have high value in receiving circuits? Name the factors on which it 

depends. 

 

63 (i) Write the function of a transformer. State its principle of working with the help of a 

diagram. Mention various energy losses in this device. (ii) The primary coil of an ideal 

step up transformer has 100 turns and transformation ratio is also 100. The input voltage 

and power are respectively 220 V and 1100 W. Calculate (a) number of turns in 

secondary (b) current in primary (c) voltage across secondary (d) current in secondary (e) 

power in secondary 

 

5 

64. (a) Draw a schematic arrangement for winding of primary and secondary coil in a 

transformer when the two coils are wound on top of each other.  

(b) State the underlying principle of a transformer and obtain the expression for the ratio 

of secondary to primary voltage in terms of the  (i) number of secondary and primary 

windings and  (ii) primary and secondary currents.  

(c) Write the main assumption involved in deriving the above relations. 

 (d) Write any two reasons due to which energy losses may occur in actual transformers. 

 

 

HOTS 

 

5 

65. (a) An a.c. source of voltage V = V0 sin wt is connected across a series combination of an 

inductor, a capacitor and a resistor. Use the phasor diagram to obtain the expression for  

 (i) impedance of the circuit and (ii) phase angle between the voltage and the current. (b) 

A capacitor of unknown capacitance, a resistor of 100 W and an inductor of self 

inductance L = (4/𝜋) henry are in series connected to an ac source of 200 V and 50 Hz, 

Calculate the value of the capacitance and the current that flows in the circuit when the 

current is in phase with the voltage. 

 

 66.   An LC circuit contains a 20 mH inductor and a 50 pF capacitor with an initial charge of 10 

mC. The resistance of the ci***rcuit is negligible. Let the instant the circuit is closed be t = 0. (a) 

What is the total energy stored initially? Is it conserved during LC oscillations? (b) What is the 

natural frequency of the circuit? (c) At what time is the energy stored (i) completely electrical 

5 



67. A coil Q is connected to low voltage bulb B and placed near another coil P is shown in the figure. 
Give reason to explain the following observations:. 

 

(a) The bulb ‘B’ lights. 
(b) Bulb gets dimmer if the coil Q is moved towards left 

. 

 

 

 

  

(i.e., stored in the capacitor)? (ii) completely magnetic (i.e., stored in the inductor)? (d) At what 

times is the total energy shared equally between the inductor and the capacitor? (e) If a resistor 

is inserted in the circuit, how much energy is eventually dissipated as heat? 

 



         

                                                      CHAPTER .8  

                                          Electromagnetic waves 

                                           One Mark [MCQs] 
 

1.Which of the following has maximum penetrating power? 
(a) Ultraviolet radiation 
(b) Microwaves 
(c) γ-rays 
(d) Radio waves 
 
2. Electromagnetic waves travelling in a medium having relative permeability μr = 1.3 and relative permittivity  
Er = 2.14. The speed of electromagnetic waves in medium must be 
(a) 1.8 × 108 ms-1 
(b) 1.8 × 104ms1 
(c) 1.8 × 106ms1 
(d) 1.8 × 10² ms-1 
 
3. In electromagnetic waves the phase difference between electric and magnetic field vectors are 
(a) zero 
(b) π/4 
(c) π/2 
(d) π 
 
4. Which of the following is called heat radiation? 
(a) X-rays 
(b) γ-rays 
(c) Infrared radiation 
(d) Microwave 
 
5. From Maxwell’s hypothesis, a changing electric field gives rise to 
(a) an electric field. 
(b) an induced emf. 
(c) a magnetic field. 
(d) a magnetic dipole. 
 
 
6. Electromagnetic waves are transverse in nature is evident by 
(a) polarisation. 
(b) interference, 
(c) reflection. 
(d) diffraction. 
 
 
 
 



 
 
 
7. Which of the following are not electromagnetic waves? 
(a) Cosmic rays 
(b) γ-rays 
(c) β-rays 
(d) X-rays 
 
 
8. 10 cm is a wavelength corresponding to the spectrum of 
(a) infraredrays 
(b) ultraviolet rays 
(c) microwaves 
(d) X-rays 
 
9. The structure of solids is investigated by using 
(a) cosmic rays 
(b) X-rays 
(c) γ-rays 
(d) infrared rays 
 
10. The condition under which a microwave oven heats up a food item containing water molecules most efficiently 
is: 
(a) The frequency of the microwaves must match the resonant frequency of the water molecules. 
(b) The frequency of the microwaves has no relation with natural frequency of the water molecules. 
(c) Microwaves are heat waves, so always produce heating. 
(d) Infrared waves produce heating in a microwave oven. 
 
11. Which radiations are used in treatment of muscle ache? 
(a) Infrared 
(b) Ultraviolet 
(c) Microwave 
(d) X-rays 
 
12. The correct option, if speeds of gamma rays, X-rays and microwave are Vg, Vx and Vm respectively will be. 
(a) Vg >Vx >Vm 
(b) Vg <Vx <Vm 
(c) Vg >Vx >Vm 
(d) Vg = Vx = Vm 
 
13. Waves in decreasing order of their wavelength are: 
(a) X-rays, infrared rays, visible rays, radio waves 
(b) radio waves, visible rays, infrared rays, X-rays. 
(c) radio waves, infrared rays, visible rays, X-rays. 
(d) radio waves, ultraviolet rays, visible rays, X-rays 
 
 
 
 
 



 
 
 
14. Electromagnetic waves with wavelength λ are used by a FM radio station for broadcasting. Here λ belongs to: 
(a) radio waves 
(b) VHF radio waves 
(c) UHF radio waves 
(d) microwaves 
 
15.  The oscillating magnetic field in a plane electromagnetic wave is given as By = (8 × 10-6) sin [2 × 1011t+ 300πx] T, 
wavelength of the em wave is: 
(a) 0.80 cm 
(b) 1 × 103m 
c) 2 × 10-2cm 
(d) 0.67 cm 
 
16. Maxwell in his famous equations of electromagnetism introduced the concept of: 
(a) ac current 
(b) displacement current 
(c) impedance 
(d) reactance 
 
17. The conduction current is same as displacement current when source is: 
(a) ac only 
(b) dc only 
(c) either ac or dc 
(d) neither dc nor ac 
 
18. If a variable frequency ac source is connected to a capacitor then with decrease in frequency the displacement 
current will: 
(a) increase 
(b) decrease 
(c) remains constant 
(d) first decrease then increase 
 
19. An electromagnetic wave can be produced, when charge is: 
(a) moving with a constant velocity 
(b) moving in a circular orbit 
(c) falling in an electric field 
(d) both (b) and (c) 
 
 
20. Which of the following statement is false for the properties of electromagnetic waves? 
(a) Both electric and magnetic field vectors attain the maxima and minima at the same place and same time. 
(b) The energy in electromagnetic waves is divided equally between electric and magnetic field vectors. 
(c) Both electric and magnetic field vectors are parallel to each other and perpendicular to the direction of 
propagation of wave. 
(d) These waves do not require any material medium for propagation. 
 
 
 



 
 
 

FILL IN THE BLANKS 
 
 
21. Electromagnetic waves possess both ________ and ________ . 
 
22. Electromagnetic waves produced by bombardment of high energy electrons on a metal target is ________ . 
  
23. Electromagnetic waves used in RADAR are ________ . 
 
24.Displacement current across a capacitor is ________ to conduction current in connecting wires. 
 
25. Electromagnetic waves are produced by ________ electric charge. 
 
 

VERY SHORT ANSWER TYPE QUESTIONS 

 
26. To which part of the electromagnetic spectrum does a wave of frequency 5 × 1019 Hz belong? 
 
27. How are infrared waves produced? What is the range of their wavelength? 
 
28.Write two uses of X-rays.  
 
29.How are microwaves produced? 
 
30. What are the directions of electric and magnetic field vectors relative to each other and relative to the direction 
of propagation of electromagnetic waves? 
 
31. Name the part of electromagnetic spectrum whose wavelength lies in the range 0.01 to 10 nanometers. Give its 
one use. 
 
32. Which part of electromagnetic spectrum has largest penetrating power? 
 
33. What is the frequency of electromagnetic waves produced by oscillating charge of frequency v? [Delhi 2011C] 
 
34 . A capacitor has been charged by a dc source. What are the magnitudes of conduction and displacement 
currents, when it is fully charged?  
 
35 . How are radio waves produced?  
 
36. Which part of electromagnetic spectrum is absorbed from sunlight by ozone layer? 
 
37. Welders wear special goggles or face masks with glass windows to protect their eyes from electromagnetic 
radiations. Name the radiations and write the range of their frequency.  
 
 
 



 
 
38. Name the electromagnetic radiations used for: 
(a) water purification, and 
(b) eye surgery 
 
39. Write two uses of infrared rays.  
 
40.Name the electromagnetic waves, which: 
(i) maintain the Earth’s warmth, and 
(ii) are used in aircraft navigation.  

 

2 markQuestions 
 
41. Draw a sketch of a plane electromagnetic wave propagating along the z-direction. Depict clearly the directions 
of electric and magnetic  field varying sinusoidally with z. 
 
42. Arrange the following electromagnetic radiations in ascending order of their frequencies  (i) Microwave    (ii) 
Radio wave  (iii) X-rays  (iv) Gamma rays  Write two uses of any one of these.  
 
43. How are infrared waves produced? Why are these referred to as 'heat waves’? Write their one important use. 
 
44. How does Ampere-Maxwell law explain the flow of current through a capacitor when it is being charged by a 
battery? Write the expression for the displacement current in terms of the rate of change of electric flux.  

 

 
 

3 mark Questions 
 

45. Answer the following:  (a) Name the em waves which are used for the treatment of certain forms of cancer. 

Write their frequency range.  (b)  Thin ozone layer on top of stratosphere is crucial for human survival. Why?  (c) 

Why is the amount of the momentum transferred by the emwaves incident on the surface so small?  

46. Answer the following:  (a) Name the em waves which are suitable for radar systems used in aircraft navigation. 
Write the range of frequency of these waves.  (b) If the earth did not have atmosphere, would its average surface 
temperature be higher or lower than what it is now? Explain.  (c) An em wave exerts pressure on the surface on 
which it is incident. Justify 

 
HOTS 

 
47. (a) An em wave is travelling in a medium with a velocity 𝒗⃗   = 𝒗⃗�̂�. Draw a sketch showing the propagation of the 
em wave, indicating the direction of the oscillating electric and magnetic fields.   
(b) How are the magnitudes of the electric and magnetic fields related to the velocity of the em wave?  
 
 



 
 
 
48.The oscillating magnetic field in a plane electromagnetic wave is given by 
By=  (𝟖 × 𝟏𝟎−𝟖) sin [𝟐 × 𝟏𝟎𝟏𝟏𝝉 + 𝟑𝟎𝟎𝝅𝒙] T (i) Calculate the wavelength of the electromagnetic wave. (ii) Write 
down the expression for the oscillating electric field. 
 
49. Identify the electromagnetic waves whose wavelengths vary as: 
(𝒂) 𝟏𝟎−𝟏𝟐𝒎<𝒍<𝟏𝟎−𝟖𝒎 
(𝒃) 𝟏𝟎−𝟑𝒎<𝒍<𝟏𝟎−𝟏𝒎 
Write one use for each.  
 
50. Answer the following questions:  (a) Optical and radio telescopes are built on the ground while X-ray astronomy 
is possible only from orbiting the earth. why? (b) The small ozone layer on top of the stratosphere is crucial for 
human survival. Why?  

  



Chapter-9: RAY OPTICS 

One Mark [MCQs] 
 
1.  A  converging lens is used to form an image on a screen. When the upper half of the lens is 
covered by an opaque screen. 
 (a) half the image will disappear. 
(b) incomplete image will be formed. 
(c) intensity of image will decrease but complete image is formed. 
(d) intensity of image will increase but image is not distinct. 
 
 2. Air bubble in water behaves as: 
(a) sometimes concave, sometimes convex lens 
(b) concave lens 
(c) convex lens 
(d) always refracting surface  
 
3. If a convex lens of focal length 80 cm and a concave lens of focal length 50 cm are 
combined together, what will be their resulting power? 
(a) + 6.5 D 
(b) – 6.5 D 
(c) + 7.5 D 
(d) – 0.75 D 
 
4.  The refractive index of the material of an equilateral prism is √3. What is the angle of 
minimum deviation? 
(a) 45° 
(b) 60° 
(c) 37° 
(d) 30 
 
5. In the formation of a rainbow, the light from the sun on water droplets undergoes: 
(a) dispersion only. 
(b) only Total Internal Reflection. 
(c) dispersion and internal reflection 
(d) scattering 
 
6.  When a ray of light enters from one medium to another, then which of the following does 
not change? 
(a) Frequency 
(b) Wavelength 
(c) Speed 
(d) Amplitude 
 
 
7 . The astronomical telescope consists of objective and eyepiece. The focal length of the 
objective is: 
(a) equal to that of the eyepiece. 
(b) shorter than that of eyepiece. 
(c) greater than that of eyepiece. 
(d) five times shorter than that of eyepiece. 
  



8 .A convex lens is dipped in a liquid whose refractive index is equal to the refractive index of 
the lens. Then its focal length will: 
(a) become zero 
(b) become infinite 
(c) become small, but non-zero 
(d) remain unchanged 
 
9.  An under-water swimmer cannot see very clearly even in absolutely clear water because 
of: 
(a) absorption of light in water 
(b) scattering of light in water 
(c) reduction of speed of light in water 
(d) change in the focal length of eye lens 
 
10. An astronomical refractive telescope has an objective of focal length 20 m and an 
eyepiece of focal length 2 cm. Then 
(a) the magnification is 1000 
(b) the length of the telescope tube is 20.02 m 
(c) the image formed is  inverted. 
(d) all of these 
 
11. An object is immersed in a fluid. In order that the object becomes invisible, it should 
(a) behave as a perfect reflector. 
(b) absorb all light falling on it. 
(c) have refractive index one. 
(d) have refractive index exactly matching with that of the surrounding fluid. 
 
12. A ray of light incident at an angle θ on a refracting face of a prism emerges from the other 
face normally. If the angle of the prism is 5° and the prism is made of a material of refractive 
index 1.5, the angle of incidence is [NCERT Exemplar] 
(a) 7.5°    
(b) 5°     
(c) 15°   
(d) 2.5° 
 

      FILL IN THE BLANKS 
 
13. Two thin lenses of power + 6D and -2D are in contact. What is the focal length of the 
combination? 
 
14. Virtual image formed by convex mirror has magnification _________ . 
 
 
15.Optical denseness of a medium is measured in terms of _________ . 
 
16. Minimum angle of incidence in the denser medium for which angle of refraction becomes 
90° is called _________ . 
 
17. Optical fibre works on the principle of 
 
18. The splitting of white light into its constituent colours when it passes through a glass 
prism is called _________ . 
 



19. Blue colour of sky is due to phenomenon of _________ of sunlight. 
 
 

       1 MARK SHORT ANSWER QUESTIONS 
 
20 . A concave lens of refractive index 1.5 is immersed in a medium of refractive index 1.65. 
What is the nature of the lens?  
 
21. A lens behaves as a converging lens in air and a diverging lens in water (μ = 4/3). What will 
be the condition on the value of refractive index (μ) of the material of the lens? [Delhi 2011C] 
 
22. An air bubble is formed inside water. Does it act as a converging lens or a diverging lens?  
 
23. Can absolute value of refractive index of a medium be less than unity? 
 
24. For which material the value of refractive index is (i) minimum and (ii) maximum 
 
25. Can virtual image be photographed? 
 
26. How does the angle of minimum deviation of a glass prism vary, if the incident violet light 
is replaced with red light? [Chennai 2019, AI 2017] 
 
27. An object is first seen in red light and then in violet light through a simple microscope. In 
which case is the magnifying power larger? 

 

 
28. Name the phenomenon due to which one cannot see through the fog.  
 
29. How does the angle of minimum deviation of a glass prism of refractive index 1.5 change, 
if it is immersed in a liquid of refractive index 1.3? 
 
30. If an object is moved from infinity to convex mirror, then in which direction will the image 
shift? 
 
31. A green light is incident from water to the air-water interface at the critical angle (θ). 
Which part of the spectrum will come out in the air medium? 
 
32. How do the increasing (i) wavelength and (ii) intensity of light affect the speed of light in 
glass? 
 
33. Name the principle on which an optical fibre works 
. 
34. Why is there no dispersion in the light refracted through a rectangular glass slab? 
 
35.  A ray of light incident on one of the faces of a glass prism of angle A has angle of 
incidence 2A. The refracted ray in the prism strikes the opposite face which is silvered, the 
reflected ray from it retracing its path. Trace the ray diagram and find the relation between 
the refractive index of the material of the prism and the angle of the prism.. 
 
  

2 MARK QUESTIONS 
 



Q36.. Explain the scattering of light with an example 
 
Q37. A convex lens of focal length 𝒇𝟏 is kept in contact with a concave lens of focal length 𝒇𝟐. 
find the focal of the combination. 
 
Q38. Draw a labelled ray diagram of an astronomical telescope in the near point position. 
Write the expression for its magnifying power 
 
Q39. Define refractive index of a transparent medium. A ray of light passes through prism. 
Plot a graph showing the variation of the angle of deviation with angle of incidence. 
 
Q40. An object AB is kept in front of a concave mirror as show in the figure. 

(i) Complete the ray diagram showing the image formation of the object. (ii) How will 
the position and intensity of the image be affected if the lower half of the mirror’s 
reflecting surface is painted black?  

 
 

Q41. A convex lens is placed in contact with a plane mirror. A point object at a distance of 20 
cm on the axis of this combination has its image coinciding with itself. What is the focal length 
of the lens? 
 

Q42. Two monochromatic rays of light are incident normally on the face AB of an isosceles 

right - angled prism ABC. The refractive indices of the glass prism for the two rays ‘1’ and ‘2’ 

are respectively 1.35 and 1.45. Trace path of these rays after entering through the prism.   

C 
 
Q43. A convex lens of refractive index 1.5 has a focal length of 20cm in air. Calculate the focal 
length if its immersed in water of refractive index 4/3.  
 
Q44. A ray of light passing through an equilateral triangular glass prism from air undergoes 
minimum deviation when angle of incidence is 3/4th the angle of prism. Calculate the speed 
of light in the prism. 
 



Q45. The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If focal 
length of the lens is 12 cm, find the refractive index of the material of the lens. 
 
Q46. . (a) The bluish colour predominates in clear sky.  (b) Violet  colour is seen at the bottom 
of the spectrum when white light is dispersed by a prism. State reasons to explain these 
observations. 
Q47. Two convex lenses of same focal length but of aperture 𝑨𝟏 and (𝑨𝟐 < 𝑨𝟏), are used as 
the objective lenses in two astronomical telescopes having identical eyepieces.    What is the 
ratio of their resolving power? Which telescope will you prefer and why?  Give  reason. 
 
Q48. A ray of light, incident on an equilateral glass prism (µ= √𝟑) moves parallel to the base 
line of the prism inside it, Find the angle of incidence for this ray. 
 
Q49. (a) Write the necessary conditions for the phenomenon of total internal reflections to 
occur.   
(b) Write the relation between the refractive index and critical angle for a given pair of optical 
media. 
 
Q50. Define the magnifying power of a compound microscope when the final image is formed 
at infinity. Why must both the objective and the eye piece of a compound microscope has 
short focal lengths? Explain. 

 
 

3 MARK QUESTIONS 
 
Q51. (i)  Draw a neat labelled ray diagram of a compound microscope. Explain briefly it’s 
working. (ii) Why must both the objective and eye-piece of a compound microscope have 
short focal lengths? 
 
Q52. An illuminated object and a screen are placed 90cm apart. Determine the focal length 
and nature of the lens required to produce a clear image on the screen, twice the size of the 
object.(hots) 
 
Q53. A convex lens made up of glass of refractive index 1·5 is dipped, in turn, in (i) a medium 
of refractive index 1·65, (ii) a medium of refractive index 1·33.   

(a) Will it behave as a converging or a diverging lens in the two cases?  
(b)  How will its focal length change in the two media?   

 
Q54. A compound microscope uses an objective lens of focal length 4 cm and eyepiece lens of 
focal length 10 cm. An object is placed at 6 cm from the objective lens. Calculate the 
magnifying power of the compound microscope. Also calculate the length of the microscope.  
 
Q55. A convex lens of focal length 20 cm is placed coaxially with a convex mirror of radius of 
curvature 20 cm. The two are kept at 15 cm each other. A point object lies 60 cm in front of 
the convex lens. Draw a ray diagram to show the formation of the image by the combination. 
Determine the nature position of the image formed. 
 
Q56. (a) Monochromatic light of wavelength 589 nm is incident from air on a water surface. If 

 for water is 1.33, find the wavelength, frequency and speed of the refracted light.  
(b) A double convex lens is made of a glass of refractive index 1.55, with both faces of the 
same radius of curvature. Find the radius of curvature required, if the focal length is 20 cm.  
 



Q57. (a) Draw a ray diagram depicting the formation of the image by an astronomical 
telescope in normal adjustment 
(b)You are given the following three lenses. Which two lenses will you use as an eyepiece and 
as an objective to construct an astronomical telescope? Give reason.(hots) 
 

Lenses Power (D) Aperture (cm) 
𝑳𝟏 3 8 
𝑳𝟐 6 1 

𝑳𝟑 10 1 
 
 
Q58.  Draw a ray diagram showing the image formation by a compound microscope. Hence 
obtain expression for total magnification when the image is formed at infinity. 
 
Q59. (a) A mobile phone lies along the principal axis of a concave mirror. Show, with the help 
of a suitable diagram, the formation of its image.   (b) Suppose the lower half of the concave 
mirror's reflecting surface is covered with an opaque material. What effect this will have on 
the image of the object? Explain 
 
Q60. (i) A ray of light incident on face AB of an equilateral glass prism, shows minimum 
deviation of 30°. Calculate the speed of light through the prism.(ii)Find the angle of incidence 
at face AB so that the emergent ray grazes along the  face AC. 
 
Q61. . (a) Show using a proper diagram how unpolarised light can be linearly polarized by 
reflection from a transparent glass surface.(hots) 
(b)The figure shows a ray of light falling normally on the face AB of an equilateral glass prism 

having refractive index 3/2, placed in water of refractive index 4/3. Will this ray suffer total 

internal reflection on striking the face AC? Justify your answer.-   

 

                                        5 MARKS QUESTIONS 

Q62. (a) (i) Draw a labelled ray diagram to show the formation of image in an astronomical 

telescope for a distant object. (ii) write three distinct advantage of a reflecting type telescope 

over a refracting type telescope. (b) (i) A convex lens of focal length 10 cm is placed coaxially 

5 cm away from a concave lens of focal length 10 cm. If an object is placed 30 cm in front of 

the convex lens, find the position of the final image formed by the combined system.     

Q63. With the help of a suitable ray diagram, derive the mirror formula for a concave mirror.  

Q64. (a) Draw a ray diagram to show the image formation by a combination of two thin 

convex lenses in contact. Obtain the expression for the power of this combination in terms of 



the focal lengths of the lenses. (b) A ray of light passing from air through an equilateral glass 

prism undergoes minimum deviation when the angle of incidence is 𝟑/ 𝟒 𝒕𝒉 of the angle of 

prism. Calculate the speed of light in the prism. 

Q65. Trace the rays of light showing the formation of an image due to a point object placed 

on the axis of a spherical surface separating the two media of refractive indices n1 and n2. 

Establish the relation between the distances of the object, the image and the radius of 

curvature from the central point of the spherical surface. Hence derive the expression of the 

lens maker's formula. 

Q66. Draw the labelled ray diagram for the formation of image by a compound microscope. 

Derive the expression for the total magnification of a compound microscope. Explain why 

both the objective and the eyepiece of a compound microscope must have short focal length.  

Q67.(a) Draw a ray diagram to show the working of a compound microscope. Deduce an 

expression for the total magnification when the final image is formed at the near point.   

(b)In a compound microscope, an object is placed at a distance of 1.5 cm from the objective 

of focal length 1.25 cm. If the eye piece has a focal length of 5 cm and the final image is 

formed at the near point, estimate the magnifying power of the microscope. 

Q68. (a) Draw ray diagram to show refraction of a ray of monochromatic light passing through 

a glass prism.   Deduce the expression for the refractive index of glass in terms of angle of 

prism and angle of minimum deviation.  (b) Explain briefly how the phenomenon of total 

internal reflection is used in fibre optics. 

Q69. (a) Obtain lens makers formula using the expression 𝑛2/ 𝑣 − 𝑛1/ 𝑢 = (𝑛2 − 𝑛1)/ 𝑅 Here the 

ray travels  from a rarer medium of refractive index (𝒏𝟏) to a denser medium of refractive 

index (𝒏𝟐) is incident on the convex side of spherical refracting surface of radius of curvature 

R, 

(b )Draw a ray diagram to show the image formation by a concave mirror when the object 

is kept between its focus and the pole. Using this diagram, derive the magnification 

formula for the image formed.   

Q70. (a )Define magnifying power of a telescope. Write its expression.   



(b) A small telescopes has an objective lens of focal length 150 cm and an eye piece of 

focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away, 

find the height of the final image when it is formed 25 cm away from the eye 

piece. 

Q71. (a) Draw a ray diagram to show image formation when the concave mirror produces 

a real, inverted and magnified image of the object. 

(b)Obtain the mirror formula and write the expression for the linear magnification. 

        (c) Explain two advantages of a reflecting telescope over a refracting telescope. 

 

HOTS 

 

Q72. A symmetric biconvex lens of radius of curvature R and made of glass of refractive index 

1.5, is placed on a layer of liquid placed on top of a plane mirror as shown in the figure. An 

optical needle with its tip on the principal axis of the lens is moved along the axis until its real, 

inverted image coincides with the needle itself. The distance of the needle from the lens is 

measured to be x. On removing the liquid layer and repeating the experiment, the distance is 

found to be y. Obtain the expression for the refractive index of the liquid in terms of x and y. 

Q73.Why the Sun appears to be a small disc to an observer on the surface of Earth? 

Q74.At the time of Solar eclipse,the light from the entire sun is cut off,although its diameter is 

several hundred times larger than that of the moon.How? 

Q75.Determine the condition of grazing emergence in the case of a prism. 

Q76.Determine the condition for no emergence of light from a prism. 

Q77.Given a prism of refractive angle 90 0 is made from a material of refractive index 
√3

2
. 

(𝑎) Calculate the minimum deviation produced by the prism and the corresponding angle of 

incidence.  

(b) Show that the minimum value of angle of incidence for which the emergent ray exits is 45 
0. 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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CHAPTER .10 

 Wave optics 

One Mark [MCQs] 

 
1.The wavefront due to a source situated at infinity is: 
(a) spherical 
(b) cylindrical 
(c) planar 
(d) circular 
 
2. A laser beam is coherent because it contains: 
(a) waves of several wavelengths. 
(b) incoherent waves of a single wavelength. 
(c) coherent waves of several wavelengths 
(d) coherent waves of a single wavelength. 
 
3. According to Huygens’ principle, light is a form of: 
(a) particle 
(b) rays 
(c) wave 
(d) radiation 
 
4. What is path difference for destructive interference? 
(a) nλ 
(b) n(λ +1) 
(c) (2n + 1)λ/2 
(d) (n +1)λ/2 
 
5. When exposed to sunlight, thin films of oil on water exhibit brilliant colours due to 
thephenomenon of: 
(a) interference 
(b) diffraction 
(c) dispersion 
(d) polarization 
  
6. What happens, if the monochromatic light used in Young’s double slit experiment is 
replaced by white light? 
(a) No fringes are observed. 
(b) All bright fringes become while. 
(c) All bright fringes have colour between violet and red. 
(d) Only the central fringe is white and all other fringes are coloured 
 
7. When compact disk is illuminated by a source of white light, coloured lines are observed. 
This is due to: 
(a) dispersion 
(b) diffraction 
(c) interference 
(d) refraction 
 
 



 
8. When unpolarised light beam is incident from air onto glass (n = 1.5) at the polarising 
angle. 
(a) Reflected beam is polarised completely  
(b) Reflected and refracted beams are partially polarised 
(c) Refracted beam is plane polarised  
(d) Whole beam of light is refracted. 
 
9. Resolving power of microscope depends upon: 
(a) wavelength of light used (directly proportional) 
(b) wavelength of light used (inversely proportional) 
(c) frequency of light used 
(d) focal length of objective 
 
10. The phenomenon of interference is based on: 
(a) conservation of momentum. 
(b) conservation of energy. 
(c) conservation of momentum and energy. 
(d) quantum nature of light. 
 
11. A double slit interference experiment is carried out in air and the entire arrangement is 
dipped in water. The fringe width: 
(a) increases 
(b) decreases 
(c) remains unchanged. 
(d) fringe pattern disappears. 
 
12. In Young’s double slit experiment, if the monochromatic source of yellow light is replaced 
by red light, the fringe width: 
(a) increases 
(b) decreases. 
(c) remains unchanged. 
(d) the fringes disappear 
 
13. The idea of secondary wavelets for the propagation of a wave was first given by: 
(a) Newton 
(b) Huygens 
(c) Maxwell 
(d) Fresnel 
 
14. Light propagates rectilinearly, due to: 
(a) wave nature 
(b) wavelengths 
(c) velocity 
(d) frequency 
 
15. The phenomena which is not explained by Huygen’s construction of wavefront: 
(a) reflection 
(b) diffraction 
(c) refraction 
(d) origin of spectra 
 
 



 
 
16. A laser beam is used for locating distant objects because: 
(a) it is monochromatic 
(b) it is not chromatic 
(c) it is not observed 
(d) it has small angular spread. 
 
17. Two slits in Young’s double slit experiment have widths in the ratio 81 :1. The ratio of the 
amplitudes of light waves is: 
(a) 3 :1 
(b) 3 : 2 
(c) 9 :1 
(d) 6:1 
 
18. When interference of light takes place: 
(a) energy is created in the region of maximum intensity 
(b) energy is destroyed in the region of maximum intensity 
(c) conservation of energy holds good and energy is redistributed 
(d) conservation of energy does not hold good 
 
19. In a double slit interference pattern, the first maxima for infrared light would be: 
(a) at the same place as the first maxima for green light 
(b) closer to the centre than the first maxima for green light 
(c) farther from the centre than the first maxima for green light 
(d) infrared light does not produce an interference pattern 
 
20. To observe diffraction, the size of the obstacle: 
(a) should beX/2, where X is the wavelength. 
(b) should be of the order of wavelength. 
(c) has no relation to wavelength. 
(d) should be much larger than the wavelength. 
 
21. The velocity of light in air is 3 x 108 ms-1 and that in water is 2.2 x 108 ms-1 . The 
polarising angle of incidence is 
(a) 45° 
(b) 50° 
(c) 53.74° 
(d) 63 
 
22. Consider sunlight incident on a slit of width 104 A. The image seen through the slit shall 
(a) be a fine sharp slit white in colour at the centre. 
(b) a bright slit white at the centre diffusing to zero intensities at the edges. 
(c) a bright slit white at the centre diffusing to regions of different colours. 
(d) only be a diffused slit white in colour. [NCERT Exemplar] 
 
23. In a Young’s double slit experiment, the source is white light. One of the holes is covered 
by a red filter and another by a blue filter. In this case 
(a) there shall be alternate interference patterns of red and blue. 
(b) there shall be an interference pattern for red distinct from that for blue. 
(c) there shall be no interference fringes. 
(d) there shall be an interference pattern for red mixing with one for blue. [NCERT Exemplar] 
 



 
 
24. Consider the diffraction pattern for a small pinhole. As the size of the hole is increased 
(a) the size decreases. 
(b) the intensity decreases. 
(c) the size increases. 
(d) the intensity decreases. [NCERT Exemplar] 
 
25. For light diverging from a point source, 
(a) the wavefront is spherical. 
(b) the intensity increases in proportion to the distance squared. 
(c) the wavefront is parabolic. 
(d) the intensity at the wavefront does not depend on the distance. 
 
    FILL IN THE BLANKS: 
 
26. A continuous locus of particles of medium vibrating in the same phase at any instant is 
known as _______ . 
 
27. Superposition of two waves in the same phase to produce maximum intensity is known as 
_______ interference. 
 
28. Phenomenon of bending of light around corners of a small obstacle and spreading into 
region of geometrical shadow is called _______ of light. 
 
29.Resolving power of an optical instrument is _______ to limit resolution. 
 
30. Plane of polarisation is _______ to plane of vibration. 
 
31. For a destructive interference, phase difference between wave is _______ . 
 
32. Path difference between two waves, having wavelength λ and undergoing constructive 
interference is _______ . 
 
33……………. is a phase difference between two points on the same wavefront? 
 
34………………..and ...................type of wavefront will emerge from a 
(i) point source, and 
(ii) distant light source: 

 
1 MARK SHORT ANSWER QUESTIONS 

 
35. Name one effect which could not be explained by Huygen’s wave theory 
 
36. If a wave undergoes refraction, what happens to its phase: 
 
37. State the essential condition for diffraction of light to take place. 
 
38. When monochromatic light travels from one medium to another its wavelength changes 
but frequency remains the same. Explain. [NCERT Example, Delhi 2011] 
 
39.When light travels from a rarer to a denser medium, the speed decreases. Does the 
reduction in speed imply a reduction in the energy carried by the light wave? 



 
40. Give an example of interference of light in everyday life. 
 
41. Why are coherent sources required to create interference of light? 
 
42. State the reason, why two independent sources of light cannot be considered as coherent 
sources. 
 
43. In the wave picture of light, intensity of light is determined by the square of the amplitude 
of the wave. What determines the intensity of light in the photon picture of light. [NCERT 
Example] 
 
44. What is the effect on the interference fringes in a Young’s double slit experiment if the 
screen is moved away from the plane of the slits? 
 
45. What is the ratio of the fringe width for bright and dark fringes in Young’s double slit 
experiment? [HOTS] 
 
46. How does the fringe width, in Young’s double slit experiment, change when the distance 
of separation between the slits and screen is doubled? [AI2012] 
 
47. When a monochromatic source is replaced by a source of white light in Young’s double-
slit experiment, then which colour will appear closest to the central white fringe. 
 
48. What is the effect on the interference fringes in a Young’s double slit experiment, if the 
width of the source slit is increased? [NCERT Example] 
 
49. One of the two slits in Young’s double slit experiment is so painted that it transmits half 
the intensity of the other. What is the effect on interference fringes? [HOTS] 
 
50. Why does the intensity of the secondary maximum become less as compared to the 
central maximum? 
 
51. How does the angular separation of interference fringes change, in Young’s experiment, if 
the distance between the slits is increased? 
 
52. What is the condition that only interference is observed in double slit experiment, 
diffraction is not? 
 
53. How are interference and diffraction consistent with the principle of conservation of 
energy? 
 
54.An unpolarised light of intensity Iis passed through a polaroid. What is the intensity of the 
light transmitted by the polaroid? 
 
55. If the angle between the axis of polariser and the analyser is 45°, write the ratio of the 
intensities of original light and the transmitted light after passing through the analyser. 
 

 

 

 



 

2 mark questions 
 
Q56.How wouldthe angular separation of interference fringes in Young’s double slit 
experiment change when the distance between the slits and screen is doubled? 

 

Q57. How does the angular separation between fringes in single-slit diffraction 

experiment change when the distance of separation between the slit and screenis 

doubled? 

 

Q58. How does the fringe width of interference fringes change, when the whole 

apparatus of Young’s experiment is kept in a liquid of refractive index 1.3?  

 

Q59. What type of wave front will emerge from a (i) point source, and (ii) distant light 

source? 

 Q60. A glass lens of refractive index 1.45 disappears when immersed in a liquid.   

What  is the value of refractive index of the liquid? 

 

Q61. When a tiny circular obstacle is placed in the path of light from a distant source, 

a bright spot is seen at the centre of the obstacle. Explain why. 

Q62. (a)State one factor by which the phenomenon of interference can be 

distinguished from that of diffraction.  

(b)Differentiate between a ray and a wavefront. 

 

Q63. Define the term ’linearly polarized light’. When does the intensity of 

transmitted light become maximum, when a polaroid sheet is rotated between two 

crossed polaroids? 

 

Q64.Give two differences between fringes formed in single slit diffraction and       

Young’s double slit experiment. 

 

Q65.How can one distinguish between an unpolarised light beam and a linearly 

polarized beam using a polaroid? 

 

Q66.Why diffraction is common in sound but not common in light waves? 

 

Q67.Draw a graph showing the variation of intensity with angle in a single slit 

diffraction experiment. 

 

Q68.Define resolving power of a compound microscope. On what factors does it 

depend. 

 



 

Q69.How  would the diffraction pattern of a single slit will be affected when the 

monochromatic source of light is replaced by a source of white light. 

 

Q70.At what angle of incidence should a light beam strike a glass slab of refractive 

index √𝟑, such that reflected and refracted rays are perpendicular to each other. 

3 mark questions 

Q71. Distinguish between unpolarised and plane polarized light. An unpolarised light 

is incident on the boundary between two transparent media. State the condition 

when the reflected wave is totally plane polarized. Find out the expression for the 

angle of incidence in this case.  

 

Q72. In Young’s double slit experiment, monochromatic light of wavelength 630 nm 

illuminates pair of slits and produces interference pattern in which two consecutive 

bright fringes are separated by 8. 1 mm. Another source of monochromatic light  

produces the interference pattern in which the two consecutive bright fringes are 

separated by 7. 2mm. (a)Find the wavelength of light from the second source.(b) 

What is the effect on the interference fringes if the monochromatic source is 

replaced by a source of white light? 

Q73. In Young’s  double slit experiment, the two slits 0.15 mm apart are illuminated 

by monochromatic light of wavelength 450 nm. The screen is 1.0 m away from the 

slits. (a) Find the distance of the second (i) bright fringe, (ii) dark fringe from the 

central maximum. (b) How will the fringe pattern change if the screen is moved away 

from the slits? 

Q74.The critical angle between a given transparent medium and air is denoted by 

equal to polarizing angle ip.Deduce a relation for the angle of refraction in terms of C. 

Q75.The velocity of a certain monochromatic light, in a given transparent medium 

𝟐.𝟐𝟓 × 𝟏𝟎𝟖𝒎/𝒔. What is the (a) critical angle of incidence, (b) polarizing angle for this 

medium? 

Q76. (a) What is linearly polarized light? Describe briefly using a diagram how sunlight is 

polarized. (b) Unpolarised light is incident on a polaroid. How would the intensity of 

transmitted light change  when the polaroid is rotated? 

Q77.In the figure given below SS1- SS2 = λ/4. Find the  position of central maxima from ‘O’ 

if P is midpoint of  S1& S2 

 



HOTS 

Q78. (a) Using the phenomenon of polarization, show, how transverse nature of light 

can be demonstrated. 

(b) Two polaroid𝐏𝟏𝐚𝐧𝐝𝐏𝟐 are placed with their pass axes perpendicular to each 

other. Un-polarized light of intensity I0 is incident on 𝐏𝟏. A third polaroid𝐏𝟑is kept in 

between 𝐏𝟏𝐚𝐧𝐝𝐏𝟐 such that its pass axis makes an angle of 300 with that of 𝐏𝟏. 

Determine the intensity transmitted through 𝐏𝟏, 𝐏𝟐and 𝐏𝟑. 

Q79. How is a wave front defined? Using Huygens’s construction draw a figure 

showing the propagation of a plane wave refracting at a plane surface separating two 

media. Hence verify smell’s law of refraction. 

Q80. In a single slit diffraction experiment, when a tiny circular obstacle is placed in 

the path of light from a distant source, a bright spot is seen at the Centre of the 

shadow of the obstacle. Explain why? State two points of difference between the 

interference pattern obtained in Young's double slit experiment and the diffraction 

pattern due to a single slit 

Q81. Describe Young's double slit experiment to produce interference pattern due to 

a monochromatic source of light. Deduce the expression for the fringe width. 

Q82. (a) Describe briefly, with the help of suitable diagram, how the transverse 

nature of light can be demonstrated by the phenomenon of polarization. 

(b) When polarized light passes from air to a transparent medium, under what 

condition does the reflected light get polarized? 

Q82. (a) Why are coherent sources necessary to produce a sustained interference 

pattern?   

(b) In Young's double slit experiment using monochromatic light of wavelength 𝝀, the 

intensity of light at a point on the screen where path difference is 𝝀, is K units. Find 

out the intensity of light at a point where path difference is λ/3. 

Q83. Use Huygens's principle to explain the formation of diffraction pattern due to a single 

slit illuminated by a monochromatic source of light. When the width of the slit is made double 

the original width, how would this affect the size and intensity of the central diffraction band?  

Q84. (a) In what way is diffraction from each slit related to the interference pattern in 

a double slit experiment?  

(b) Two wavelength of sodium light 590 nm and 596 nm are used, in turn, to study 

the diffraction taking place at a single slit of aperture 𝟐 × 𝟏𝟎−𝟒𝒎.The distance 

between the slit and the screen is 1.5.m. Calculate the separation between the 

positions of the first maxima of the diffraction pattern obtained in the two cases. 

Q85. (a) If one of two identical slits producing interference in Young’s experiment is 

covered with glass, so that the light intensity passing through it is reduced to 50%, 

find the ratio of the maximum and minimum intensity of the fringe in the 

interference pattern. (b) What kind of fringes do you expect to observe if white light 

is used instead of monochromatic light?  

 

 

Q86. State the importance of coherent sources in the phenomenon of interference. 

In Young's double slit experiment to produce interference pattern, obtain the 

conditions for constructive and destructive interference. Hence deduce the 



expression for the fringe width. How does the fringe width get affected, if the entire 

experimental apparatus of Young’s is immersed in water?  

Q87. A beam of light consisting of two wavelengths, 800 nm and 600 nm is used to 

obtain the interference fringes in young’s double slit experiment on a screen placed 

1.4m away. If the two slits are separated by 0.28 mm. calculate the least distance 

from the central bright maximum where the bright fringes of the two 

wavelengthcoincide. 

Q88. Two polaroid ‘A’ and ‘B’ are kept in crossed position. How should a third 

polaroid ‘C’ be placed between them so that the intensity of polarized light 

transmitted by polaroid B reduced to 1/8th of the intensity of un-polarized light 

incident on A?  

Q89. (a) In young’s double slit experiment, describe briefly how bright and dark 

fringes are obtained on the screen kept in front of a double slit. Hence obtain the 

expression for the fringe width. 

(b) the ratio of the intensity at minima to the maxima in young’s double slit 

experiment is 9:25. Find the ratio of the widths of the two slits. 

Q90. State Huygens’s principle. Show with the help of a suitable diagram, how this 

principle is used to obtain the diffraction pattern by a single slit. Draw a plot of 

intensity distribution and explain clearly why the secondary maxima become weaker 

with increasing order (n) of the secondary maxima. 

…………………………………………………………………………………………………………………. 

 
 

 
 
 
 



 

 

 

CHAPTER .11 

Dual Nature Of Matter 

One Mark [MCQs] 
1. A particle of mass M at rest decays into two particles of masses m1 and m2, having non-

zero velocities. The ratio of de-Broglie wavelengths of the particles λ1/λ2, is 

(a) m1/m2 

(b) m2/m1 

(c) 1.0 

(d) √m2/√m1 

2. A proton has kinetic energy E = 100eV which is equal to that of a photon. The wavelength 

of photon is λ2 and that of proton is λ1. The ratio λ2/λ1 is proportional to 

(a) E² 

(b) √E 

(c) 1/E 

(d) 1/√E 

3. The work function of a substance is 4.0 eV. The longest wavelength of light that can cause 

photo-electrons emission from this substance is approximately 

(a) 540 nm 

(b) 400 nm 

(c) 310 nm 

(d) 220 nm 

4. The threshold wavelength, for photoelectric emission from a material is 5200 Å. 

Photoelectrons will be emitted when this material is illuminated with monochromatic 

radiation from a: 

(a) 50 watt infrared lamp 

(b) 1 watt infrared lamp 

(c) 50 watt ultraviolet lamp 

(d) 1 watt ultraviolet lamp 

5. If a source of power 4 kW produces 1020  photons/second,  the radiation belongs to a part 

of the spectrum called: 

(a) γ-rays  

(b) X-rays 

(c) ultraviolet rays 

(d) microwaves 

6. Photon of frequency v has a momentum associated with it. If c is the velocity of radiation, 

then the momentum is: 

(a) hv/c 

(b) v/c 



 

 

  

(c) hvc 

(d) hv/c2 

7. The time taken by a photoelectron to come out after the photon strikes is 

approximately: 

(a) 10-4 s 

(b) 10-10 s 

(c) 10-16 s 

(d) 10-1 s 

8. Sodium and copper have work functions 2.3 eV and 4.5 eV respectively. Then, the ratio of 

their threshold wavelengths is nearest to: 

(a) 1 : 2 

(b) 4 : 1 

(c) 2 : 1 

(d) 1 : 4 

9. A photocell is illuminated by a small bright source placed 1 m away. When the same 

source of light is placed 0.5 m away, the number of electrons emitted by photo cathode 

would : 

(a) decrease by a factor of 4 

(b) increase by a factor of 4 

(c) decrease by a factor of 2 

(d) increase by a factor of 2 

10. The surface of a metal is illuminated with the light of 400 nm. The kinetic energy of the 

ejected photoelectrons was found to be 1.68 eV. The work function of the metal is (hc = 

1240 eV nm) : 

(a) 3.09 eV 

(b) 1.41 eV 

(c) 1.51 eV 

(d) 1.68 eV 

11. A radiation of energy E falls normally on a perfectly reflecting surface. The momentum 

transferred to the surface is: 

(a) E/c 

(b) 2E/c 

(c) Ec 

(d) E/c2 

12. The de-Broglie wavelength of a tennis ball of mass 60 g moving with a velocity of 10 m/s 

is approximately : (Planck's constant, h = 6.63 X 10-34Js 

(a) 10-33 m 

(b) 10-31 m 

(c) 10-16 m 

(d) 10-25 m 

13. The de-Broglie wavelength of an electron accelerated by a voltage of 50 V is close to 

 (|e| = 1.6 x 10-19 C, me = 9.1 x 10-31 kg, h = 6.6 x 10-34Js)  

(a) 1.2 Å 

(b) 2.4 Å 



 

(c) 0.5 Å 

(d) 1.7 Å 

14. The specific charge of a proton is 9.6 x 107. The specific charge of an alpha particle will be: 

(a) 9.6 x 107 Ckg-1 

(b) 19.2 x 107 Ckg-1 

(c) 4.8 x 107 Ckg-1 

(d) 2.4 x 107 Ckg-1 

15. The momentum of photon whose frequency is f is: 

(a) hf/c 

(b) hc/f 

(c) h/f 

(d) c/hf 

16. The ratio of the energy of a photon with λ = 150 nm to that with λ = 300 nm is: 

(a) 2 

(b) ¼ 

(c) 4 

(d) ½ 

17. Which one is correct?  

(a) E2 = p2 c2 

(b) E2 = p2 c 

(c) E2 = pc2 

(d) E2 = p2 / c2 

18. Photoelectric effect can be explained by 

(a) Corpuscular theory of light 

(b) Wave nature of light 

(c) Bohr's theory 

(d) Quantum theory of light 

19. Which of the following waves can produce photoelectric effect?  

(a) Ultrasound 

(b) Infrared 

(c) Radio waves 

(d) X-rays 

20. Which light when falls on a metal will emit photoelectrons?  

(a) UV radiation 

(b) Infrared radiation 

(c) Radio waves 

(d) Microwaves 

21. For light of wavelength λ in nanometer, the photon energy hf in electron-volt is 

(a) 1240/ λ 

(b) 1200/ λ 

(c) λ/1240 

(d) 1360/ λ 

22. A photon of energy 3.4 eV is incident on a metal having work function 2 eV. The maximum 

KE of photoelectrons is equal to 



 

 

  

(a) 1.4 eV 

(b) 1.1 eV 

(c) 5.4 eV 

(d) 6.8 eV 

23. Photons of 5.5 eV energy fall on the surface of the metal emitting photoelectrons of 

maximum kinetic energy 4.0 eV.  The stopping voltage required for these electrons is 

(a) 5.5 V 

(b) 1.5 V 

(c) 9.5 V 

(d) 4. 0 V 

24. Light from a hydrogen discharge tube is incident on the cathode of photoelectric cell. the 

work function of the cathode surface is 4.2 eV in order to reduce the photocurrent to zero 

the voltage of the anode relative to the cathode must be made 

(a) - 4. 2 V 

(b) – 9.4 V 

(c) – 17.8 V 

(d) + 9.4 V 

25. A light having wavelength 300 nm falls on a metal surface. work function of a metal is 2.54 

eV. What is stopping potential?  

(a) 2.3 V 

(b) 2.59 V 

(c) 1.60 V 

(d) 1.29 V 

26. The photoelectric threshold wavelength for a certain metal surface is 330 Å. what is the 

maximum kinetic energy of photoelectron released, if any, by a radiation of wavelength 

1100 Å?  

(a) 1 eV 

(b) 2 eV 

(c) 7.5 eV 

(d) No electron is emitted 

27. Maximum velocity of the photoelectrons emitted by a metal surface is 1.2 x 106  m/s. 

assuming the specific charge of the electron to be 1.8 into 1011 C/kg, the value of the 

stopping potential in volt will be 

(a) 2 

(b) 3 

(c) 4 

(d) 6 

28. If an electron and proton are propagating in the form of waves having the same λ, it 

implies that they have the same 

(a) Energy 

(b) Momentum 

(c) Velocity 

(d) Angular momentum 

29. What is the de-Broglie wavelength of a electron having energy 10 keV?  



 

(a) 0.12 Å 

(b) 1.2 Å 

(c) 12.2 Å 

(d) None of the above 

30. The wavelength of photon is proportional to (where v = frequency).  

(a) v 

(b) √v 

(c) 1/√v 

(d) 1/v 

31. What is the energy of a photon whose wavelength is 6840 Å?  

(a) 1.81 eV 

(b) 3.6 eV 

(c) – 13.6 eV 

(d) 12.1 eV 

32. The speed of an electron having a wavelength of 10-10 m is 

(a) 7.25 x 106 m/s 

(b) 6.26 x 106 m/s 

(c) 5.25 x 106 m/s 

(d) 4.24 x 106 m/s 

33. If an electron and a photon propagate in the form of waves having the same wavelength, 

it implies that they have the same 

(a) Energy 

(b) Momentum 

(c) Angular momentum 

(d) Velocity 

34. The dimensional formula of Planck’s Constant is 

(a) [ML2T-1] 

(b) [ML2T-2] 

(c) [ML0T2] 

(d) [MLT2] 

35. If the kinetic energy of a particle is increased by 16 times, the percentage change in the 

de Broglie wavelength of the particle is 

(a) 25% 

(b) 75% 

(c) 60% 

(d) 50% 

36. De Broglie wavelength λ associated with neutrons is related with Absolute Temperature 

T as  

(a) λ ∝ T 

(b) λ ∝ 1/T 

(c) λ ∝ 1/√T 

(d) λ ∝ T2 

37. The X-ray tube is operated at 50 kV. the minimum wavelength produced is 

(a) 0.5 Å 



 

 

  

(b) 0.75 Å 

(c) 0.25 Å 

(d) 1.0 Å 

38. A deuteron has an energy of 4 MeV when accelerated through a potential difference V. 

what will be the energy of an α-particle accelerated by the same potential difference V?  

(a) 4 MeV 

(b) 8 MeV 

(c) 12 MeV 

(d) 20 MeV 

39. Light of two different frequency whose photons have energies is 1 eV and 2.5 eV 

respectively, successively illuminate a metallic surface whose work function is 0.5 eV. ratio 

of maximum speeds of emitted electrons will be 

(a) 1 : 4 

(b) 1 : 1 

(c) 1 : 5 

(d) 1 : 2 

40. If the maximum kinetic energy of emitted photoelectrons from a metal surface of work 

function 2.5 eV is 1.7eV. if wavelength of incident radiation is halved, then stopping 

potential will be 

(a) 2.5 V 

(b) 6.7 V 

(c) 5 V 

(d) 1.1 V 

41. Which of the following has the longest de Broglie wavelength if they are moving with the 

same velocity?  

(a) Neutron 

(b) Proton 

(c) α-particle 

(d) β-particle 

 

FILL IN THE BLANKS: 
42. If the kinetic energy of a free electron doubles, its de-Broglie wavelength changes by the 

factor ………………. 

43. Cathode rays consist of……………………. 

44. ………………..discovered the charge on an electron for the first time?  

45. In photoelectric effect, the KE of electrons emitted from the metal surface depends 

upon………….. 

46. 4 eV is the energy of the incident photon and work function is 2 eV. the stopping potential 

will be………………………. 

47. Electron volt is a unit of…………………… 

48. In Photoelectric effect electrons are ejected from metals, if the incident light has a certain 

minimum…………………………. 

TWO MARK QUESTIONS 



 

1. In the wave picture of light, intensity of light is determined by the square of the 

amplitude of the wave. what determines the intensity in the photon picture of light?  

2. Monochromatic light of frequency 6.0 × 1014 Hz is produced by a laser the power 

emitted is 2.0 × 10-3 W. estimate the number of photons emitted per second on an 

average by the source.  

3. A Proton and anα-particle have the same de-Broglie wavelength. determine the ratio 

of  

(I) their accelerating potentials  

(II) their speeds 

4. A Proton and an Alpha particle are accelerated through the same potential, which one 

of the two has greater  

(I) value of de Broglie wavelength associated with it, and 

(II) less kinetic energy. give reason to support your answer.  

5. Two monochromatic radiation of frequency v1 and v2 (v1 > v2) and having the same 

intensity are in turn, incident on a photosensitive surface to cause photoelectric 

emission. 

explain giving reason in which case  

(I) more number of electrons will be emitted and  

(II) maximum kinetic energy of the emitted photoelectrons will be more.  

6. Two monochromatic radiations, blue and violet of the same intensity are incident on 

a photosensitive surface and cause photoelectric emission. Would 

(I) the number of electrons emitted per second and 

(II) the maximum kinetic energy of the electrons be equal in two cases? justify 

your answer 

7. Write the Einstein’s Photoelectric equation. state clearly the three salient features 

observed in Photoelectric effect which can be explained on the basis of above 

equation.  

8. Describe briefly three experimentally observed features in the phenomenon of 

Photoelectric effect.  

9. Anα-particle and a Proton are accelerated through the same potential difference. Find 

the ratio of their de-Broglie wavelengths.  

10. The wavelength λ of a photon and the de-Broglie wavelength of an electron have the 

same value. show that energy of photon is (2λ mc / h) times the kinetic energy of 

electron, where m, c and h have their usual meaning.  

11. When an electron in hydrogen atom jumps from the third excited state to the ground 

state, how would the de-Broglie wavelength associated with the electron change? 

justify your answer.  

12. State de-Broglie hypothesis.  

13. A proton and deutron are accelerated through the same accelerating potential. which 

of the two has  

(I) greater value of de Broglie wavelength associated with it and  

(II) less Momentum? give reasons to justify your answer 

14. A deuteron and anα-particle are accelerated with the same accelerating potential. 

which one of the two has  



 

 

  

(I) greater value of the de-Broglie wavelength, associated with it and  

(II) less kinetic energy?  

15. An electron is revolving around the nucleus with a constant speed of 2.2 × 108 m/s. 

find the de- Broglie wavelength associated with it.  

 

3 MARK QUESTIONS 
16. An electron is accelerated through a potential difference of 100 V. what is the de-

Broglie wavelength associated with it? to which part of the electromagnetic spectrum 

does this value of wavelength correspond?  

17. Find the ratio of de-Broglie wavelengths associated with  

(I) Protons, accelerated through a potential of 128 V and  

(II) α-particle is accelerated through a potential of 64 V.  

18. The ratio between the de-Broglie wavelengths associated with protons, accelerated 

through a potential of 512 V and α-particles, accelerated through a potential of X volt 

is found to be one. find the value of X.  

19. Calculate the ratio of the accelerating potential required to accelerate a Proton and 

an  α-particle to have the same de-Broglie wavelength associated with them.  

20. Crystal diffraction experiments can be performed either by using electrons 

accelerated through appropriate voltage or by using X-rays. if the wavelength of these 

probes (electron or X-rays) is 1 Å, estimate which of the two has greater energy.  

21. Write Einstein’s Photoelectric equation. explain the terms  

(I)  threshold frequency, and 

(II) stopping potential.  

22. Compute the typical de-Broglie wavelength of an electron in a metal at 27° C and 

compass it with the mean separation between two electrons in a metal which is given 

to be about 2 × 10-10 m. 

23. An electron is accelerated through a potential difference of 100 volts what is the de 

Broglie wavelength associated with it? to which part of the electromagnetic spectrum 

does this value of wavelength correspond?  

24. An electron and a Proton are moving in the same direction with same kinetic energy. 

find the ratio of de-Broglie wavelengths associated with this particles.  

25. For what kinetic energy of a Neutron, will the associated de-Broglie wavelength be 

1.32 × 10-10 m? given that mass of a neutron = 1.675 10-27 kg. 

26. A proton and deutron are accelerated through the same accelerating potential. which 

one of the two has  

(a) greater value of de Broglie wavelength associated with it, and 

(b) less Momentum? give reason to justify your answer.  

27. Show that the wavelength of electromagnetic radiation is equal to the de-Broglie 

wavelength of its Quantum (Photon).  

28. In Davisson and Germer's experiment state the observations which led to 

(i)  show the wave nature of electrons, and  

(ii) confirm the de-Broglie relation.  



 

5 MARKS QUESTIONS 

1. (I) Write the important properties of photons which are used to establish Einstein’s 

Photoelectric equation. 

(II) Use this equation to explain the concept of (a) Threshold frequency and (b) 

stopping potential. 

2. (I) Describe briefly three experimentally observed features in the phenomenon of 

Photoelectric effect. 

 (II) Discuss briefly how wave theory of light cannot explain this features. 

3. A beam of monochromatic radiation is incident on a photosensitive surface, answer 

the following question giving reasons.  

(I) do the emitted photoelectrons have the same kinetic energy? 

(II) does the kinetic energy of the emitted electrons depend on the intensity of 

incident radiation? 

(III) on what factor does the number of emitted photoelectrons depend? 

4. (I)  Why Photoelectric effect cannot be explained on the basis of wave nature of light? 

give reasons. 

(II) write the basic feature of photon picture of electromagnetic radiation on 

which Einstein’s Photoelectric equation is based. 

5. Define the terms threshold frequency and stopping potential in the study of 

photoelectric emission. explain briefly the reasons why wave theory of light is not able 

to explain the observed features in Photoelectric effect? 

6. (a)  In Photoelectric effect, do all the electrons which absorb a photon come out as 

photoelectrons irrespective of their location? Explain.  

(b) a source of light, of frequency greater than the threshold frequency, is placed at a distance 

‘d’ from the cathode of a photocell. the stopping potential is found to be V. if the distance of 

the light source is produced to d/n (where n > 1), explain the changes that are likely to be 

observed in the (i) photoelectric current and (ii) stopping potential.  

7. In a plot of photoelectric current versus anode potential, how does  

(i) the saturation current vary with anode potential for incident radiations of different 

frequency but same intensity?  

(ii) the stopping potential vary for incident radiation of different intensities but same 

frequency? (iii) photoelectric current vary for different intensities but same frequency 

of incident radiations? 

justify your answer in each case. 

8. (I) Write Einstein’s Photoelectric equation state clearly how this equation is obtained 

using the photon picture of electromagnetic radiation. 

(II) write the three salient features observed in Photoelectric effect which can be 

explained using this equation. 

9. (a) What is Photoelectric effect?  



 

 

  

(b) using Photon picture of light show how Einstein’s Photoelectric 

equation can be established. 

(c) write three salient feature of observed in Photoelectric effect which 

can be explained using this equation. 

10. Describe briefly the experimentally observed features in the phenomenon of 

Photoelectric effect. 

11. Write three characteristic features in Photoelectric effect which cannot be explained 

on the basis of wave theory of light, but can be explained only using Einstein’s 

equation. 

12. Write the basic features of the photon picture of electromagnetic radiation on which 

Einstein’s Photoelectric equation is based. 

13. Write two characteristic feature of observed in Photoelectric effect which support the 

photon picture of electromagnetic radiation. 

14. Two monochromatic radiations of frequency v1 and v2 (v1 >v2) and having the same 

intensity are, in turn, incident on a photosensitive surface to cause photoelectric 

emission. Explain, giving reason, in which case  

(i) more number of electrons will be emitted and  

(ii) maximum kinetic energy of the emitted photoelectrons will be more. 

15. A beam of monochromatic radiation is incident on a photosensitive surface answer 

the following questions giving reasons : 

(i) do the emitted photoelectrons have the same kinetic energy? 

(ii) does the kinetic energy of the emitted electrons depend on the 

intensity of incident radiation ? 

(iii) on what factors does the number of emitted photoelectrons depend? 

16. Light of intensity ‘I’ and frequency ‘v' is incident on a photosensitive surface and 

causes photoelectric emission. what will be the effect on anode current when  

(i) the intensity of light is gradually increased,  

(ii) the frequency of incident radiation is increased, and 

(iii) the anode potential is increased? in each case, all other factors remain 

the same. Explain, giving justification in each case. 

17. State how in a photo-cell, the work function of the metal influence the kinetic energy 

of emitted electrons.  

(a) if the intensity of incident radiation is doubled, what changes occur in 

(i) the stopping potential and 

(ii) the photoelectric current?  

 

(b) if the frequency of the incident radiation is doubled, what changes occur in the  

(i) stopping potential and  

(ii) photoelectric current? 

18. If the frequency of the incident radiation of the cathode of a photocell is doubled, how 

will the following change:  

(i) kinetic energy of the electrons? 

(ii) photoelectric current? 



 

(iii) stopping potential ?  

 

justify your answer. 

19. Radiation of frequency 1015 Hz is incident on three photosensitive surfaces A, B and C. 

following observation are recorded: 

surface A : no photo emission occurs. 

surface B : photo-emission occurs but the photoelectrons have zero Kinetic Energy. 

 Surface C : photo-emission occurs and photoelectrons have some kinetic energy. 

based on Einstein’s Photoelectric equation explain the three observations. 

20. (I) State two important features of Einstein’s Photoelectric equation. 

(II)  radiation of frequency 1015 Hz is incident on two photosensitive surface P 

and Q. there is no photoemission from surface P. photoemission occurs 

from surface Q but photoelectrons have zero kinetic energy. explain this 

observation and find the value of work function for surface Q. 

 

HOTS 

1.(a)Write two characteristic features observed in photoelectric effect which supports the 

photon pictures of electromagnetic radiation. 

    (b)Draw a graph between the frequency of incident radiation (υ) and the maximum 
kinetic energy of the electrons emitted from the surface of a photosensitive material state 
clearly how this graph can be used for finding the work function of material. 

2. What do you mean by de-Broglie concept of matter waves. Give an experiment to prove dual nature 

of matter by giving proper diagram. 

3. (I) State two important features of Einstein’s Photoelectric equation. 

(II) Radiation of frequency 1015 Hz is incident on two photosensitive surface P 

and Q. there is no photoemission from surface P. photoemission occurs 

from surface Q but photoelectrons have zero kinetic energy. explain this 

observation and find the value of work function for surface Q. 

………………………………………………………………………………………………………………………………………………

……  



 

 

  

 

  CHAPTER .12 

ATOMS AND NUCLEI 

 One Mark [MCQs] 

  

1. As per modern theory, the atom has a diameter of about 
a. 10^-4mm 
b. 10^-5mm 
c. 10^-6mm 
d. 10^-7mm 

  
2. . In  neutral atom, the electrons are bound to the nucleus by 

a. Magnetic force 
b. Electrostatic force 
c. Friction force 
d. Centripetal force 

  
3. The number of electrons in any orbit is 

a. 2n2 
b. 3n2 
c. 4n2 
d. 5n2 

Where ‘n’ is the serial number of orbits.  
 
4.  One atomic mass unit (AMU) is equal to: 

a. 1.66 x 10-20 g 
b. 1.66 x 10-22 g 
c. 1.66 x 10-24 g 
d. 1.66 x 10-26 g 

 
5. Which of the following rays are emitted during radioactivity? 

a. Alpha-rays 
b. Beta-rays 
c. Gamma-rays 
d. All of the above 

   
6. When the nuclei of U235 is spilited into approximately two equal nuclei, the amount of 
energy released per nucleon is: 

a. 0.45 MeV 
b. 0.9 MeV 
c. 1.35 MeV 
d. 1.7 MeV 



 

e.  
  
7.  An atom with even number of protons: 

i. is more stable 
ii. possesses higher binding energy per nucleon 

iii. is fissionable with slow neutrons 
Which of the following is/are true? 

a. only i 
b. i& ii 
c. i& iii 
d. All of these 

  
8.  The International system of units (SI) of radioactivity activity is: 

a. Becquerel  
b. Curie 
c. Fermi 
d. Moles  

  
9.  The half life of radioactive nuclei is: 

a. 0.693 / λ 
b. 0.793 / λ 
c. 0.693λ 
d. 0.793λ 

Where λ=radioactive decay constant. 
 
10.   The average (mean) life for particle decay is: 

a. 1.145 times greater than half life 
b. 1.245 times greater than half life 
c. 1.345 times greater than half life 
d. 1.445 times greater than half life 

 
11. The binding energy of deuteron is 2.23 MeV. Its mass-defect is: 
         (a) 0.0020 u          (b) 0.0012 u           (c) 0.0015 u         (d) 0.0024 u 

  
12. The materials used to decelerate fast moving neutrons is called: 

a. coolant 
b. moderator 
c. controller 
d. reactor 

  
13.   For chain reaction to continue, the multiplication factor (K) should be: 

a. K˃1    b.  K<1    c. K=1         d.None of these 
 
14  . The most penetrating radiation out of the following  are: 

    a. α-rays 



 

 

  

    b. ß-rays  
    c. X-rays  
    d. ¥ rays 

 
15.     After 1 alpha and 2 beta–emissions: 
 
            (a) Mass number reduces by 6         (b) Mass number reduces by 4 
            (c) Mass number reduces by 2         (d) Atomic number reduces by 4 
. 

16 .  Which  rays contain (positive) charged particles? 
(a) α-rays       (b) ß-rays 
 (c) X-rays       (d) ¥ rays 

 
17.   The number of beta particles emitted by a radioactive substance is twice the number of 
alpha particles emitted by it. The resulting daughter is an: 
              (a) Isotope of parent       ( b) Isobar of parent  
                (c) Isomer of parent         (d) Isotone of parent 
 

18.  Isotopic atoms have: 

      (a) same number of protons                           (b) same number of neutrons 

       (c) same number of nucleons                          (d) none of these 

19. Which of the following particle do not exist in the 92U238 nucleus? 

       (a) 92 protons                                                     (b) 95 electrons 

       (c) 146 neutrons                                                 (d)238 nucleons. 

20. The curve of binding energy per nucleon against mass number has a sharp peak  

    for helium nucleus. This means that helium nucleus:   

   (a)   is very stable                                           (b) is radioactive            

    (c) is easily fissionable                                (d) none of these  
 
21. The diagram shows the energy levels for an electron in a certain atom. Which transition 
shown represents the emission of a photon with the maximum energy: 

      ( a ) IV      ( b ) III             ( c ) II          ( d ) I 



 

 

 

22 . Which of the following statements about the mass of an atom is true? 

 A. It is evenly divided between the protons and the orbiting electrons. 

 B. It is evenly divided between the nucleons and the orbiting electrons. 

 C. It is concentrated in the electron cloud. 

 D. It is concentrated in the nucleus. 

  E. It is evenly divided between protons, neutrons and orbiting electrons. 

23  .  An alpha particle has: 

A. a charge +e 

B.  a charge –e 

C. a mass equal to that of deuteron 

D.  a charge +2e 

24   . The phenomena of radioactivity  is: 

A. Exothermic change which increases or decreases with temperature 

B.  increases on applied pressure 

C. nuclear process which does not depend on external factors 

D. none of above 

25.   N1 atoms of a radioactive element emit N2 beta particles per second. The decay 
constant of the element is: 

A. N1/ N2 

B. N2/N1 

C. N1 log 2 

D. N2 log2 

26   It is possible to understand nuclear fission on the basis of the: 

A.  Meson theory of the nuclear fission  

B.    Proton proton cycle 



 

 

  

C. Independent particle model of the nucleus 

D. Liquid drop model of the nucleus 

27   If the kinetic energy of a free electron doubles, its de-Broglie wavelength changes by the 

Factor: 

              ( a ) 2                           ( b ) 1 / 2                             ( c ) √2                                   ( d ) 1 / √2 

 
28    If the second Bohr’s radius of hydrogen atom is 4a0, then the radius of the fifth Bohr’s 

orbit in hydrogen atom is: 

( a ) 5a0                         ( b ) 10a0                          ( c ) 20a0                 ( d ) 25a0 

 

29.  During a nuclear  fusion reaction: 

( a ) a heavy nucleus breaks into two fragments by itself 

( b ) a light nucleus bombarded by thermal neutrons breaks up 

( c ) a heavy nucleus bombarded by thermal neutrons breaks up 

( d ) two light nuclei combine to give a heavier nucleus and possibly other product. 

 

 30.   In the Bohr model of the hydrogen atom is not correct: 

( a ) the radius of the nth orbit is proportional to n2 

( b ) the total energy of the electron in the nth orbit is inversely proportional to n 

( c ) the angular momentum of the electron in an orbit is an integral multiple of h / 2π 

( d ) the magnitude of the potential energy of the electron in any orbit is greater than its 
kinetic energy 

 
31.  In neutral atom, the electrons are bound to the nucleus by: 
 
a.  Magnetic force 
b   Electrostatic force 
 c   Friction force 
d    Centripetal force 
  

 32.  During a negative beta decay: 

( a ) an atomic electron is ejected 

( b ) an electron which is already present within the nucleus is ejected 

( c ) a neutron in the nucleus decays emitting an electron 

( d ) a part of the binding energy of the nucleus is converted into an electron 

 



 

33.  Which series of hydrogen spectra    exist in visible region? 

a) Lyman                       b)  Paschen                       c)  Balmer                        d)  Brackett 
 

 34    Which of the following used as moderator in nuclear reactor 

a) Uranium             b)   Heavy Water                 c)     Cadmium                d)Plutonium 
 

35  Which of the following transitions in a hydrogen atom emit the photon of highest 
frequency 

a) Balmer series                                        b)     paschen series   
c) Lymen series                                         d)     p – Fund Series 

 

 36 .  When an electron jumps from the fourth orbit to the second orbit , one gets the 

A. second line of paschen series 

B. second line of balmer series 

C. first line of pfund series 

D. second line of lyman series 

 37   In any fission process the ratio mass of fission products/ mass of parent nucleus is: 

A. greater than 1 

B. depends on the mass of the parent nucleus 

C. equal to one 

D. less than one 

38   The average  energy released in nuclear fission is due to:  

(a)   some maas is converted into energy 

(b)   total binding energy of fragment is more than the binding of parental element 

(c)    total binding energy of fragment is less than the binding energy of parental element 

(d)     total binding energy of fragment is equal to the binding energy of parental element 

39.   Atom heaving maximum packing fraction  

a) hydrogen        b) Carbon           c) iron         d) uranium 

 

  
           1  MARK SHORT ANSWER QUESTIONS 
 

40.. What is the shortest wavelength present in the Paschen series of  hydrogen spectrum?             

41. Which of the following radiations: 𝛂- rays, β-rays, & γ-rays , 



 

 

  

            are similar to x-rays? 

43.  2.3 eV separates two energy levels in an atom. What is the frequency of radiation emitted when the 

atom transits from the upper level to the lower level? 

44. What percentage of a given mass of a radioactive substance will be left un-decayed after 5 half-life 

periods?   

45.  The ground state energy of hydrogen atom is  -13.6 ev. What are the kinetic and potential 

 energies of the electron in that state?  

46.  Which is easier to remove; orbital electron from an atom or a nucleon from a nucleus?  

47.  In a typical nuclear reaction, e.g. , although number of nucleons is conserved, yet energy is released.  

How? Explain.  

48.  Prove that the instantaneous rate of change of the activity of a radioactive substance is inversely 

proportional to the square of its half life.  

49. A nucleus ZXA splits into two protons Z1YA1 and Z2YA2.What will be the separation between 

  them at the instant of split ? 

50. A certain radioactive element disintegrates for an interval of time equal to its mean life .  

What fraction of element remains ? What fraction has disintegrated ? 

51.  The half  life period of radioactive element A is the same as the mean half time of another radioactive 

element B. Initially both of them have the same number of atoms. The radioactive element B decays 

 faster than A. Explain why? 

52.  Which of the following radiations: 𝛂- rays, β-rays, & γ-rays  

1)  are similar to x-rays  

2) are easily absorbed by matter  

3) travel with greatest speed  

4) are similar in nature to cathode rays? 

 

                      2 MARK QUESTIONS 



 

53. The value of ground state energy of hydrogen atom is -13.6 eV :  

What does the negative sign signify? How much energy is required to take an electron in this atom from 

the ground state to the first excited state ? 

54.  Calculate the ratio of energies of photons produced due to transition of electron of hydrogen atoms 

from 2nd level to 1st and highest level to second level. 

55.  The energy levels of an atom are as shown below.  

a) Which of them will result in the transition of a photon of wavelength 275 nm? 

 b) Which transition corresponds to the emission of radiation maximum wavelength? 

56.  Calculate the radius of the third Bohr orbit of hydrogen atom and energy of electron in that orbit. 

57. What will be the distance of closest approach of a 5 MeV proton as it approaches a gold nucleus? 

58. A radioactive sample decays to 
32

1
 of its initial activity in 25 days. Calculate the half life  

of the substance?  

59. Explain with an example, whether neutron-proton ratio increases or decreases during beta decay. 

60. Find the time required to decay 3/4th of a radioactive sample whose half life is 60 days.. 

61 .  The binding energy of an electron in the ground state of He is equal to 24.6 eV. What is the 

 energy required to remove both the electrons? 

62.   Calculate the ratio of energies of photons produced due to transition of electron of  

          hydrogen atoms from 2
nd level  to  1st level.  

 63. The spectrum of a star in the visible & the ultra violet region was observed and the wavelength 

 of some of the lines that could be identified were found to be :824Å, 970Å, 1120Å, 2504Å, 5173Å &    
6100Å. Which of these lines cannot belong to hydrogen spectrum?                                                   

64. The binding energy of an electron in the ground state of He is equal to 24.6 eV. What is the energy 

required to remove both the electrons? 

65  . A radioactive isotope has a half – life of 5- years. After how much time is its activity reduced to 

3.125% its original activity? 

66.   If a nucleus 26Fe56 splits into two nuclei of 13 Al28, would the energy be released or needed for this 



 

 

  

purpose to occur?  

            Given  m(26 Fe56) = 55.934944&m (13 Al28 ) = 27.98191,  1u = 931MeV/c2 

            Calculate the energy in MeV. 

 67 .    The half   life of 92U238 is 4.5 × 109 years. Calculate the activity of 1g sample of 92 U238. .

   

 

3  MARK QUESTIONS 

 

Q1. Define Nuclear forces and gives their important characteristics/properties.                 

 

Q2.Define atomic mass unit (a.m.u.) and calculate its value in SI unit of mass. Also find energy equivalent 

in MeV corresponding to it.                                                                

 

Q3. Define decay constant (λ) & half-life period ( th)  and  hence derive  the relationship between  decay 

constant and half-life period.                                                                                       

 

Q4. Define average or mean life of the radioactive element and derive its relationship with decay constant 

and half life time.                                                                                              

Q5 A nucleus undergoes β− decay and becomes . Calculate the maximum kinetic energy of 

electrons emitted assuming that the daughter nucleus and anti − neutrino carry negligible kinetic energy.

           

 
 

Q.6  The energy level diagram of an element is given below. Identify, by doing necessary calculations for 

each , which transition corresponds to the emission of a spectral line of wavelength 102.7 nm. 

 
 

 

Q.7   A star converts all its hydrogen to helium achieving 100% helium composition. It then converts 



 

 helium to carbon via the reaction       2He4                                            6C12  + Q (7.27 MeV). 

 The mass of the star is 5.0 X 1032 Kg & it generates energy at the rate of 5 X 103 Watt. How long will 

  it take to convert all the helium in to carbon at this rate ? 

                                                           

Q.8   The ground stets energy of hydrogen atom is -13.6 eV. 

(i) What is the kinetic energy of an electron in the 2nd excited state? 

(ii) If the electron jumps to the ground state from 2nd excited state, calculate the wavelength 

of the spectral line emitted. 

 
Q9  . When a slow neutron is captured by a U 235nucleus ,a fission results in the release of 200 MeV energy. 
If the output of nuclear reactor is 1.6 MW then find the number of fission per second of the nuclei.                                                                                                       
 
Q.10. Using the postulate of Bohr’s theory of hydrogen atom. Show  

(i) Radii of orbits increase as n2, and 

(ii) The total energy of electron increase as 1/n2, where n is the principal quantum number of 

the atom.  

Q.11.  A certain radio active substance has a half life of 30 days. What is the disintegration constant? Find 

its average life. 

Q.12  Find the time required to decay 3/4th of a radioactive sample whose half life is 60 days. 

Q.13 . Neon -23 decays in the following way 23Ne10 ---------------23Ne10 + 0e-1 +γ Find the minimum and 

maximum kinetic energy that the β-particle can have. 

The atomic masses of 23Ne10 and 23Ne10 are 22.99454 and 22.98984 respectively. 

Q.14  .The disintegration rate of a certain radioactive sample at any instant is 4750 disintegrations per 

minute. Five minutes later the rate becomes 2700 per minute. Calculate a) Decay constant b) Half-life of 

the sample 

Q.15 . Explain with an example, whether neutron-proton ratio increases or decreases during beta decay. 

Q.16 .The half life period of radioactive element A is the same as the mean half time of another 

radioactive element B.Initially both of them have the same number of atoms.  

 Q.17 .  Obtain the binding energy of a nitrogen nucleus from the following data mh=1.007834; 

mn=1.00867; mN=14.03074 Give your answer in MeV. 

Q.18  . Write nuclear equations for: 

a) The α-decay of 226Ra88 

b) The β- -decay of 32P15 

c) The β+ decay of32P15 



 

 

  

Q.19.  Explain how ά particle scattering experiment led to Rutherford to estimate the size of the nucleus. 

 Q.20.  A neutron is absorbed by a 6Li3 nucleus with the subsequent emission of an alpha particle. 

i) Write the corresponding nuclear reactions. 

ii) Calculate the energy released in MeV, in this reaction. 

Given mass 6Li3=6.0151264; mass (neutron) =1.00966544 

Mass (alpha particle)=4.00260444 and mass(triton)=3.01000004 

                                                    5 MARKS’ QUESTIONS 

 
Q1.      Define binding energy per nucleon and packing fraction? Draw the curve showing the   
            variation of binding energy per nucleon with mass number (A). Discuss its conclusions  
          and   explain how nuclear fission and fusion processes are explained with its help.     
               
Q2      Using Bohr’s postulates derive the expression for the total energy of electron in stationary  orbits of 
hydrogen atom. Hence show that the totalenergy in the stationery orbits are in the  ratio 1: 1/4 : 1/9 …  
,What is the significance of negative value of energy?                                              

 
Q.3      (i) Define ‘activity’ of a radioactive material and write its S.I. units. 
 
            (ii) Plot a graph showing variation of activity of a given radioactive sample with time. 
 
              (iii) The sequence of stepwise decay of a radioactive nucleus is 
 

                      
 
             If the atomic number and mass number of D2 are 71 and 176 respectively, what are their  
corresponding values of D?  
 
Q.4 . What is radioactivity?    State the law of radioactive decay.  Show that the radioactive decay is 
exponential in nature. 
 
Q.5.   State Bohr’s postulate for the permitted orbits for the electron in a hydrogen atom. Use this postulate 

to prove that the circumference of the nth permitted orbit for the electron can contain exactly ‘n’ 

wavelengths of the de-Broglie wavelength  associated with the electron in that  orbit.  

 

.Q6.  According to Rutherford's scattering model, the impact parameter b is given below     where symbols 

have their usual meaning; 

                     b = (Ze2 cot /2)/(4 o)(1/2)mv2. 

a)    Plot a graph between impact parameter and momentum of the moving particle. 

b)    Calculate the scattering angle for b = 0? 



 

c)     Explain the variation of impact parameter, b and angle of scattering, with the  increase in K.E. of the 

moving particle. 

d)       What is the impact parameter at which the scattering angle is 90º for Z = 29 and        

        initial energy 5 MeV? 

QQ 7.    (a) The nucleus of an atom with Z = 54 and A = 115 emits a negative  β -particle. How               many 
protons and neutrons will be present in the resulting nucleus after this β -decay? What  change takes 
place inside the nucleus? Mention two properties of  β -particles. 

(b) Complete the following nuclear reaction:  

         2He4 + 7N14 ………..        8O17 + ----- 

          5B11 + 
1H1        ………..         4Be8 + ----- 

(c) What is nuclear fusion? Describe how the Sun is emitting huge amounts of energy (in the form of heat 
and light) continuously for billions of years. (No reaction equations are required.) .    

Q 8. A neutron is absorbed by a 6Li3 nucleus with the subsequent emission of an alpha particle. 

i) Write the corresponding nuclear reactions. 

ii) Calculate the energy released in MeV, in this reaction. 

 

Given mass 6Li3=6.0151264; mass (neutron) =1.00966544 

Mass (alpha particle)=4.00260444 and mass(triton)=3.0100000 

                                                                                                                                                      

HOTS
 

  1. Two different radioactive elements with half lives T1 and T2 have N1 and N2 (undecayed) atoms 

respectively present at a given instant. Determine the ratio of their activities at this instant. 

 2..  Why is the mass of a nucleus always less than the sum of the masses of its constituents, 

       neutrons and protons?  If the total number of neutrons and protons is a nuclear reaction  

 is conserved , how then is the energy absorbed or evolved in the reaction? Explain. 

…………………………………………………………………………………………………………………………………………… 
 
 
 
 



 

 

  

         
 CHAPTER 14 

Semiconductor Devices 

One Mark [MCQs] 

 

1. Zener diode is used as a voltage:  

                   (a) Rectifier (b) regulator (c) amplifier (d) oscillator  

2. Threshold voltage or cut OFF voltage in Germanium diode is:  

 (a) ~ 0.2 V (b) ~ 0.3 V (c) ~ 0.4 V (d) ~ 0.5 V 

3. The current in reverse bias of a p-n junction diode is in the order of:  

(a)Micro Ampere (b) Nano Ampere (c) milli Ampere (d) Pico ampere 
 

4. Number of p-n junction diodes used in a full wave rectifier:  

a. One  (b) two  (c) Three  (d) four 
 

5. The frequency of pulsating (unsteady) DC in a half wave rectifier is:  

a. Equal to the frequency of AC  

b. Double the frequency of AC  

c. No relation with AC frequency  

d. It needs calculation  

6. The photons emitted in LED are:  

a. Equal or slightly less than the band gap  

b. Equal or slightly greater than the band gap  

c. Equal to the band gap  

d. Doesn’t depend on the band gap  

7. If the forward current in LED increases:  

a. Intensity of emitted light increases  

b. Intensity of emitted light decreases  



 

c. Intensity of emitted light has no relation with the forward current  

d. None of the above  

8. Condition to generate electricity in a solar cell is:  

(a) hν > Eg  (b) hν < Eg (c) hν = Eg (d) hν – Eg 

1. 

9. Assuming the diodes to be ideal:  

 

 

 

 

 

(a) D1 is forward biased D2 is reverse biased and hence current flows from A to B 
(b) D2 is forward biased and D1 is reverse biased and hence no current flows from B and A and 

vice versa  

(c) D1 and D2 are both forward biased and hence current flows from A to B  

(d) D1 and D2 are both reverse biased and hence no current flows A to B and vice versa. 

10. In the depletion region of a diode:  

a. There are no mobile charges  

b. Equal number of holes and electrons exist making the region neural  

c. Recombination of holes and electrons has taken place  

d. Immobile charged ions exist. 
  

11.  

 

 

 

 

 

The given graph represents I – V characteristic for a semiconductor device. Which of the following 

is correct ? 

(a) It is I - V characteristic for solar cell where point A represents open circuit voltage and 

point B short circuit current  



 

 

  

(b) It is for a solar cell and points A and B represent open circuit voltage and current 

respectively  

(c) It is for photodiode and points A and B represent open circuit voltage and current 

respectively  

(d) It is for LED and points A and B represent open circuit voltage and short circuit current 

respectively  

(e) It is for LED and points A and B represent open circuit voltage and short circuit current 

respectively. 

 

12. Fill in the blanks:- 

a. A pure semiconductor which is free of every impurity is called 

______________semiconductor.  

b. Mobility of hole is ________________ than that of electrons.  

c. LED works under ________________ bias.  

d. In p-n junction diode there is a _______________ of majority carriers across the 

junction in forward bias.  

e. The resistance of p-n junction is _________________ when reverse biased.  

f. Hole density is ________________ compared to electron density in a p type 

semiconductor.  

g. Metals have __________________ conductivity and _________________ resistivity.  

h. In half-wave rectification, if the input frequency is 50 Hz then the output frequency of 

the signal will be ________________ Hz 

i. In full -wave rectification, if the input frequency is 50 Hz then the output frequency of 

the signal will be __________________ Hz.  

 

13. State True/False :- 

a) Charge carriers in n type semiconductor are both electrons and holes.  

b) Current increases linearly with applied potential difference in a p-n diode.  

c) Resistance of p-n junction is low when forward biased & high when reverse biased.  

d) LED works under reverse bias condition.  

e) Rectifier converts alternating supply voltage into dc voltage.  

f) Electrons have higher mobility as compared to holes 

g) When a forward bias is applied to a p-n junction, depletion layer increases  

h) Ideal junction diode acts as a closed switch when forward biased and open switch when 

reverse biased.  

 

1 MARK SHORT ANSWER  QUESTIONS 



 

 

14. What will happen to the size of the depletion region in the forward bias of a p-n junction diode?  

15 .What will happen to the barrier potential when the Zener diode is forward biased?   

16. What is the order of energy gap in an intrinsic semiconductor? 

17. What type of semiconductor we get when: Ge is doped with Indium? Si is dopedwith Bismuth?  

18. In a semiconductor concentration of electron is 8 x 1013cm-3 and holes 5 x 1012cm-3 : is it P or N type 

semiconductor?  

 

2 MARK QUESTIONS 

 

19. Draw energy band diagram of a P-type semiconductor?  

20. What is Fermi energy level?  

21. Name the factor that determines the element as a conductor or semiconductor? 

22. Why semiconductors are opaque to visible light but transparent to infraredradiations?  

23. The ratio of number of free electrons to holes ne/nh for two different materialsA and B are 1 and <1 

respectively. Name the type of semiconductor to which Aand B belongs.  

24. Differentiate the electrical conductivity of both types of extrinsicsemiconductors in terms of the 

energy band picture.  

25. A germanium diode is preferred to a silicon one for rectifying small voltages. Explain why? 

26. A photodiode is fabricated from a semiconductor with a band gap of 2.8eV. Can it detect a 

wavelength of 600nm?Justify? 

 

3 MARK QUESTIONS 

27. Which special type of diode acts as voltage regulator? Give the symbol. Draw its V-I  characteristics. 
    

 

28. 

 

 

 

 



 

 

  

 

The graph shown above is for a photodiode, where I1, I2, I3, I4 represent the intensity of light 

incidenting on the junction of photo diode. Which intensity of light produces highest photo current? 

29. Determine the current through resistance “R” in each circuit. Diodes D1 and D2 are identical and 

ideal.  

30. Explain briefly with the help of a diagram how V - I characteristics of a p-n junction diode are 

obtained in: (i) forward bias& (ii) reverse bias. 

 

31. Draw the energy bands of p-type and n-type semiconductors. Explain with a circuit diagram the 

working of a full wave rectifier. 

 

32. With the help of a diagram, show the biasing of a light emitting diode (LED). 

Give its two advantages over conventional incandescent lamps. 

 

33. Draw a circuit diagram to show how a photodiode is biased. Draw its characteristic curves for two 

different illumination intensities. 

 

34. In a p-n junction diode , the current I can be expressed as (I = I0 e[(eV/2kT) -1]), Where I0 is called the 

reverse saturation current, V is the voltage across the diode , I is the current through the diode. 

If for a given diode, I0 = 5 pA and T =300K , then 

(a) What will the forward current at a forward voltage of 0.6 V. 

(b) What will be the increase in current if the voltage across the diode is increased to 0.7 V. 

(c) What is Dynamic Resistance? 

(d) What will be the current if reverse bias voltage changes from 1V to 2V. 

HOTS 



 

35. In an Intrinsic Semiconductor the energy gap Eg is 1.2 eV. It’s whole mobility is much smaller than 

electron mobility and is independent of temp. What is the ratio between conductivity at 600K and 300K. 

Assume that the temp. dependence of intrinsic carrier concentration is given by N= N0 e-eV/2Kt 

36. In a Zener diode, regulated power supply  with vz = 6v is used for regulation. The load current is to be 4 

mA and the unregulated input is 10V. What should be the value of the series resistor Rs? 

37. The current in the forward bias is known to more than the current in the reverse bias. What is the 

reason then to operate the photodiodes in reverse bias? 

38. Why are Si and GaAs are preffered materials for solar cells? 

39. A p-n photodiode is fabricated from a semiconductor with a band gap of 2.8eV. Can it detect a 

wavelength of 6000 nm? 

 

 
…... 

………………………………………………………………………………………………………………………………………   
 

 

 

 

 

 

 

 

 

 

 



 

 

  

 

 

 

 
 
 
 
 
 
 
 
 


