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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 4th Semester Examination, 2023  

GE2-P2-PHYSICS  

Time Allotted: 2 Hours Full Marks: 40 

The question paper contains GE-4A and GE-4B. Candidates are required to answer any one 
paper from the two papers and they should mention it clearly on the Answer Book. 

 GE-4A  

 ELECTRICITY AND MAGNETISM  

 GROUP-A  

1. Answer any five questions from the following: 1×5 = 5 

(a) Mention the names of one paramagnetic material and one ferromagnetic 
material. 

 

(b) Write down the relation between the two units ‘Tesla’ and ‘Gauss’.  

(c) State Ampere’s circuital law.  

(d) What do you mean by electric flux in an electric field?  

(e) What is the physical significance of divergence of a vector?  

(f) Write down the mathematical expression of ‘Lorentz’ force acting on a charged 
particle in a magnetic field. 

 

(g) Write down the Laplace’s equation in electrostatics.  

(h) What do you mean by polarization of electromagnetic wave?  
   

 GROUP-B  

 Answer any three questions from the following 5×3 = 15 

2.   Applying Gauss’ theorem find out the expressions of intensity of electric field at 

(i) a point inside of a uniformly charged solid dielectric sphere. 

(ii) a point outside of a uniformly charged solid dielectric sphere. 

3+2 

   

3.  (a) Find the expression of capacitance of a parallel plate capacitor. 3 

(b) A spherical conductor has radius of 1.2 m. Calculate the value of capacitance of 
it in vacuum. 

2 
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4.  (a) What do you mean by ‘Magnetic susceptibility’ and ‘Magnetic permeability’ of 
a material? 

2 

(b) Establish the relation PED


 0 , where 

D


 = Electric displacement vector, 

E


 = Intensity of electric field, 

P


 = Polarization vector inside a dielectric medium. 

3 

   

5.  (a) Calculate the value of divergence of a vector kxyjxziyA ˆˆˆ 


 at the point 
(2, 1, –1). 

3 

(b) Find out the expression of gradient of r
1 , where kzjyixr ˆˆˆ 


. 2 

   

6.  (a) Show that VSdr
S

3


, where V is the volume enclosed by the closed surface S. 2 

(b) Prove that curl of the intensity of an electrostatic field is zero. 2 

(c) Write down the significance of the equation, 0 B


, where B


 = Magnetic 
Induction Vector. 

1 

   

 GROUP-C  

 Answer any two questions from the following 10×2 = 20 

7.  (a) Applying Biot-Savart law, find out the expression of magnetic field at a point 
due to a straight thin current carrying conductor of finite length. 

Extend the result to find the expression of magnetic field at a point due to a 
straight thin current carrying conductor of infinite length. 

4+2 

(b) Establish the relation among the vectors HB


,  and M


, where 

B


 = Magnetic Induction Vector 

H


 = Intensity of Magnetic field 

M


 = Magnetisation Vector. 

2 

(c) Find the magnetic induction field at the centre of a short circular coil 15 cm in 
diameter, containing 10 turns and carrying a current of 10 Ampere. 

2 

   

8.  (a) Write down Faraday’s laws of electromagnetic induction. 3 

(b) “Lenz’s law supports the principle of conservation of energy” — Explain with 
justification. 

3 

(c) Considering the length of the coil is much greater than the radius, find out the 
expression of self inductance of the coil in the form of a solenoid. 

4 
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9.  (a) What is displacement current? Which physical fact does it stand for? 1+2 

(b) In a dielectric material conduction current is )10sin(02.0 9 t  A/m2. If electric 
conductivity and relative electric permitivity of the material are 103 s  ̸m and 6.5, 
respectively, find out the expression of displacement current. 

3 

(c) Find the expression of electric potential at a point due to a very small electric 
dipole. 

4 

   

10.(a) State Gauss-divergence theorem and Stoke’s theorem of vectors. 3 

(b) What do you mean by transverse nature of electromagnetic wave? 2 

(c) What is Poynting vector? State and explain the Poynting theorem. 1+2 

(d) If a 100 Watt lamp is considered to be a point source of light emitting in all 
directions equally, calculate the value of Poynting vector at a distance of 10 m 
from the centre of the lamp. 

2 

   

 GE-4B  

 WAVES AND OPTICS  

 GROUP-A  

1. Answer any five questions from the following: 1×5 = 5 

(a) What do you mean by beats?  

(b) What is a Lissajous figure?  

(c) What is the basic difference between interference and diffraction?  

(d) What do you mean by extra-ordinary ray?  

(e) It is desired to use a plate of glass to determine the polarization of light. If the 
refractive index of glass is 1.5, find out the polarizing angle. 

 

(f) What happens in a medium when a harmonic wave passes through it?  

(g) Explain why the equation )sin(),( xktωatx   represents a plane wave.  

(h) Define decibel.  
   

 GROUP-B  

 Answer any three questions from the following 5×3 = 15 

2.   Explain the formation of Newton’s rings and deduce an expression for the 
diameters of the rings. 

2+3 

   
3.  (a) An electromagnetic wave of angular frequency ω  and wave vector k is 

propagating along the z-axis. Is it linearly polarized in the x-direction? Write 
down the equations representing the advancing electric and magnetic fields. 

1+1 

(b) Define half period zone. How can a plane wavefront be devided into a number of 
half period zones with respect to an external point? 

1+2 
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4.   Suppose two sound waves of equal amplitude and wavelength interfere with 

each other. Show that the distance between two consecutive minima is equal to 
the wavelength. 

5 

   

5.   Discuss how reverberation time is measured. 5 

   

6.   Derive an expression for intensity of diffraction pattern produced by a single slit. 5 

   

 GROUP-C  

 Answer any two questions from the following 10×2 = 20 

7.  (a) Distinguish between the amplitude resonance and the velocity resonance. Show 
that at velocity resonance, 

(i) the maximum velocity is inversely proportional to damping parameter. 

(ii) the velocity of the oscillator is in phase with the driving force. 

2+(2+2) 

(b) Give examples of vibrating systems which exhibit sharp and flat resonance 
responses. 

4 

   

8.  (a) Three simple harmonic motions of same frequency act on a particle 
simultaneously in the same direction. Their amplitudes are 1 cm, 1.5 cm and 
2 cm respectively. The phase angle of the second with respect to the first is 60° 
and that of the third with respect to the second is 30°. Obtain the resultant 
amplitude and phase angle relative to the first. 

4 

(b) State Fourier’s theorem and express it in mathematical terms. 2 

(c) Briefly discuss the requirements for good acoustics in a hall and auditorium. 4 

   

9.  (a) How can the wavelength of a monochromatic light be determined by a plane 
transmission grating? 

3 

(b) Calculate the thickness of a quartz half wave plate for the line 600 nm for which 
ordinary and extra-ordinary refractive index are 0 = 1.54184 and e  = 1.55085 

respectively. 

4 

(c) Compare grating spectrum and prism spectrum.  3 

   

10.(a) Describe Young’s double slit arrangement and explain how coherent waves are 
obtained in this arrangement. Find out the width of fringes in a particular 
arrangement. 

2+2+3 

(b) Calculate the distance between two successive positions of the movable mirror 
of a Michelson’s interferometer giving distinct fringes in the case of sodium 
having lines of wavelength 5890 Å and 5896 Å.   

3 

 ——×——  
 


