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B.Sc. F.Y. Sem-II (Old) 
2S-PHY 202 - Physics Paper-II (Electric Currents, Motion of Charged Particles 
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Time : Three Hours Max. Marks : 50 

_____________________________________________________________________ 

 Notes : 1. All questions are compulsory.  

 2. Draw neat labelled diagram wherever necessary.  
 

    

1. Either  

 a) i) Derive the equation for the growth and decay of current in CR circuit what is meant 

 by the term ‘time constant’? 

 

8 

  ii) A capacitor of Capacitance 1 f  is discharged through a resistance of 1 m . Find 

 the time in which the capacitor charge falls to 36.8% of its initial value.  

2 

  OR  

 b) i) Derive an expression for the alternating current in series LCR circuit using j – 

 operator method.  

 

5 

  ii) Explain electrical resonance in series LCR circuit.  

 

3 

  iii) An a. c. circuit has L = 10 mH, C = 10 f  and R = 20  . Find the resonant 

 frequency.  

 

2 

2. Either  

 a) i) Describe the principle construction and working of cyclotron.  

 

7 

  ii) Protons are accelerated in a cyclotron in which the magnetic field strength is 1 

 wb/m2. What must be the frequency of the oscillator supplying power to the dees? 

3 

  OR  

 b) i) Write the Maxwell’s equations explain the physical significance of each equation. 4 

  ii) If E and H represent the electric and magnetic field respectively in a plane 

 electromagnetic waves then show that  

 0

0

E

H


=


 

4 

  iii) Calculate the value of Poynting vector for a 100 watt lamp at a distance of 1 metre 

 from it.  
 

2 

3. Either:-  

 a) Derive an expression for decay of current in LR circuit.  
 

2½ 

 b) What is velocity selector? Explain its working.  
 

2½ 

 c) If the frequency of the oscillator potential applied to the dees of the cyclotron is 9 MHz, 

what must be the magnetic flux density B to accelerate the alpha particles?  

Given: Mass of alpha particle = 276.643 10 kg−  

 Charge on alpha particle = 
193.204 10 C−  

 

2½ 

 d) Explain the physical significance of Poynting vector. What is its unit?  2½ 
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  OR  

 e) State and explain Kirchhoff’s laws for current and voltage.  
 

2½ 

 f) In a velocity selector, an electric potential of 40 V is maintained across the parallel metal 

plates which are separated by 0.8 cm. A magnetic field of 2 20.6 10 wb / m−  is applied at 

right angles to the electric field and to the direction of motion of ions. Find the velocity of 

emerging ions.  
 

2½ 

 g) How a CRO is used to determine unknown frequency using Lissajous figures?  
 

2½ 

 h) Give the characteristics of electromagnetic waves in free space.  

 

2½ 

4. Either:-  

 a) The current in LR circuit rises to half its final value in 3 seconds. Find the time constant of 

the circuit. 
 

2½ 

 b) Derive an expression for the power in an a. c. circuit.  
 

2½ 

 c) Explain time base circuit in CRO.  
 

2½ 

 d) Explain the concept of Maxwell’s displacement current.  2½ 

  OR  

 e) An alternating e. m. f. is applied to a circuit containing inductance (L) and a resistance (R). 

Using j operator method, obtain an expression for the current at any instant.  
 

2½ 

 f) Derive an expression for magnetic deflection sensitivity.  
 

2½ 

 g) Describe the necessary theory of Thomson’s parabola method to determine the specific 

charge of positive ions.  
 

2½ 

 h) Write down Maxwell’s equations for free space and prove that the velocity of plane 

electromagnetic waves in free space is 
0 0

1

 
. 

 

2½ 

5.  Attempt any ten of the followings.  

  a) Define inductive time constant. 1 

  b) What do you mean by capacitive time constant?  1 

  c) What is complex physical quantity?  1 

  d) Define power factor and state its unit.  1 

  e) What is mean by magnetic deflection sensitivity?  1 

  f) What is mean by quality factor.  1 

  g) What is an electron gun?  1 

  h) Define positive rays?  1 

  i) What are the limitations of cyclotron?  1 

  j) Define the term electromagnetic filed energy density.  1 

  k) Give two examples of appliances using electromagnetic waves that are used in 

 everyday life.  

1 

  l) Show the propagation of electromagnetic waves in X-direction graphically.  
 

1 

  ********  
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