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Electricity and Magnetism 

1. Answer any five questions from the following: 

(c) State Thevenin's theorem. 

(a) Why two electric lines of force do not intersect each other? 
(b) A battery of emf E and internal resistance r is connected to an external 

variable load R. Find the conditio) for maximum power transfer from the 
battery to the load. 

() State Biot-Savart's law. 

(a) Find a unit normal to the surface x' + 3y' + 2z'=6 at point (2,0,1). 
(e) If A = (x+3y)i+ (y-22)j + (xtpz)k is a solenoidal vector, then find the 
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(g) Show that the elecrostatic field is a conservative field. 

2x5=10 

2. Answer any two questions from the following: 5x2=10 

(a) State Gauss's law in electrostatics. Apply this law to calculate the 
electric field due to a uniformiy charged sphere at a point outside the 
sphere. 2+3 

(b) State Norton's theorem. What do you mean by electricC potential? In an 
electron gun electrons of charge e mass m are accelerated through a 
potential difference V. Find the maximum speed attained by electrons. 
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(c) If v = wxr,then show that 2w = Vx v Where, w is a constant vector 

and r is a position vector. Calculate V .r where r ix + jy + kz 3+2 
(d) What is an electric dipole? Define dipole moment. Find an expression 

for the potential due to an elecuric dipole. 1+1+3 
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1. Answer any five questions from the following: 

Physics-Generic Elective 

(a) Two electric field lines never intersect-explain. 

a network. 

(b) Show that the electrostatic field of a point charge is irrotational. 
(c) State and explain Kirchhoff's laws for the distribution of currents and voltages in 

conservation of energy. 

(d) Show that the Kirchhoff's voltage law is consistent with the principle of 

(e) State Thevenin's theorem as applied to network analysis. 

(f) State Faraday's laws of electromagnetic induction. 

current through it. 
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(g) Show that the magnetic energy stored in an inductor is LI', where I is the 

(h) What do you mean by self-inductance and mutual inductance? 

Answer any two questions from the following: 

Full Marks: 20 
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2x5=10 

2. (a) State Gauss's law in electrostatics. Apply this law to calculate the electric field 

due to a uniformly charged sphere at an inside point. 

What is coefficient of coupling? 

3. Applying Kirchhoff's laws find the current through the galvanometer for an 

unbalanced Wheatstone bridge. Hence find the condition of balance. 

5x2=10 

4. Self-inductances of two coils are LË and L. Their mutual inductance is M. Show 

from energy consideration that M's LL. 

2+3 

4+1 

4+1 
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