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 : (1)      . 

  (2)     . 

  (3)        . 

 

1. (A)    . 

  (i)      . 7 

   f(x) = + 2  0 < x <  

   f(x) = – 2   < x < 2 

  (ii)     .        an 

 bn  . 7 

                         

  (i)     .      . 7 

  (ii)   . 7 

 (B)       . 4 

  (1)   .  

  (2)   .  



MC-115 2  

  (3)  f(x)   (a, b)      .  

  (4) cos mxcos nx (  )      m = n = 0   

   
1

2 


–


.
.sin mx  sin nx dx = _______. 

  (5)    .  

  (6) f(–x) = –x  ______   .  

 

2. (A)    . 

  (i)    . 7 

  (ii)            
. 7 

                         

  (i)       . 7 

  (ii)        7 

    
1
r = 1 +  cos ( – 0)   . 

 (B)       . 4 

  (1)    .  

  (2)    .  

  (3)    .  

  (4)    .  

  (5)    .  

  (6)    Ze  Ze         .  
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3. (A)    . 

  (i)          . 7 

  (ii)     . 7 

                         

  (i) -   . -     . 7 

  (ii)     . 7 

 (B)       . 3 

  (1)    .  

  (2)  ,          ?  

  (3)    .  

  (4)    .  

  (5)   .  

 

4. (A)    . 

  (i)              
     .   . 7 

  (ii)           . 7 

                         

  (i) -  .                     

I1  I2          →F 1 = –
→
F 2 . 7 

  (ii)       . 7 
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 (B)       . 3 

  (1)   .  

  (2)       P _____   
.  

  (3)   

E = 0    ____   . 

  (4)      .  

  (5)   .  
 

_________ 
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Time : 2:30 Hours]  [Max. Marks : 70 
 

Instructions : (1) All questions carry equal marks. 

   (2) Symbols used have their usual meaning. 

   (3) Figures on the R.H.S. show the total marks of that question. 

 

1. (A) Answer the following : 

  (i) Obtain Fourier series for the following function : 7 

   f(x) = + 2  0 < x <  

   f(x) = – 2   < x < 2 

  (ii) Write and explain Fourier series. Obtain the values of constants an and bn 

using its orthogonal properties. 7 

                        OR 

  (i) Obtain the complex form of Fourier series. Derive expressions for the 

constants occurring in it. 7 

  (ii) Explain Dirichelet conditions.  7 

 (B) Write answers in short for following four out of six questions : 4 

  (1) Write Perceval’s formula.  

  (2) Write Dirichelet conditions.  



MC-115 6  

  (3) Write the equation of average value of a function f(x) on interval (a, b).  

  (4) The average value of cos mxcos nx (over the period) and condition is  

m = n = 0, then 

   
1

2 


–


.
.sin mx  sin nx dx = _______. 

  (5) Write Fourier’s integral theorem. 

  (6) f(–x) = –x is known as  ______ function. 

 

2. (A) Write the answers of following : 

  (i) Explain the differential scattering cross-section. 7 

  (ii) Obtain the relation between the differential cross-section in the laboratory 

co-ordinate system and center of mass co-ordinate system. 7 

                        OR 

  (i) State and obtain Kepler’s First Law. 7 

  (ii) Show that equation of orbit for a particle in gravitational field is   

    
1
r = 1 +  cos ( – 0)  7 

 (B) Answer in short for four questions : 4 

  (1) State Kepler’s Second Law. 

  (2) Define Coriolis Force.  

  (3) Define elastic scattering. 

  (4) Define central force.  

  (5) Define flux density. 

  (6) What is the coulomb force between two particles having charge Ze and Z'e. 
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3. (A) Write the answer of following : 

  (i) Explain the interaction between particle and matter. Obtain Geiger Rule. 7 

  (ii) Write a note on Scintillation counter. 7 

                        OR 

  (i) Draw the diagram of -ray spectrometer. Obtain an expression for 

relativistic kinetic energy of -rays. 7 

  (ii) Write a note on cloud chamber. 7 

 (B) Answer in short for three questions : 3 

  (1) What is the principle of Geiger’s counter ? 

  (2) In proportional counter, which gas is used for counting fast neutrons ? 

  (3) Define stopping power. 

  (4) Define Larmor’s frequency. 

  (5) Define Straggling. 

 

4. (A) Answer the following : 

  (i) Explain how the capacitance of a capacitor increases when dielectric slab is 

inserted in between the plates of a parallel plate capacitor. 7 

  (ii) Obtain an expression for the modified Gauss law which includes the effect 

of polarization charges. 7 

                        OR 

  (i) Write Biot-Savart’s law. If I1 and I2 are current passing through two loops 

of arbitrary shapes, then show that force exerted on loops 
→
F 1 = –

→
F 2. 7 

  (ii) Write short note on Diamagnetic and Paramagnetic materials. 7 
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 (B) Write answer in short for any three : 3 

  (1) Define Polarization. 

  (2) In presence of external electric field, the polarization P in the dielectric 

material is proportional to _________. 

  (3)   

E = 0 is equivalent to _________ in magnetostatics. 

  (4) Define polar substance and Non-polar substance. 

  (5) State Ampere’s law. 
_____________ 


