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PHYSICS — GENERAL
Paper : CC/GE-2
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

Answer guestion no. 1 and any four from the rest.

Answer any five questions : 2x5

(a) State and explain Gauss’ theorem of electrostatics.

(b) Justify whether E = %f + (zx_v+zz ]; +2 yzfc\ represents an electrostatic field.

(c) What is divergence of magnetic field? Comment on its consequence.

(d) A particle of charge 2nC is moving with a velocity of (2; + 2}} «10°m/s ina region where magnetic
field of 5 Tesla is acting in the positive z-direction. Find the force acting on the charged particle.

{c) Define self-inductance of a coil. What is its unit?

(f) State Thevenin’s theorem on electrical circuits.

{g) Write down the Maxwell’s equations ol electromagnetic theory of radiation.

{a) Obtain the differential form of Gauss® law Irom its integral form.

(b) Apply Gauss’ law to find the electric field due o an infinite line charge having uniform line charpe
density.

(¢) The electrostatic potential in some region is given as =K (x + »), K is a constant. Find the electric
field and volume charge density in that region. 2+4+(2+2)
Explain why the electric field is zero inside a conductor.

(b) What is an electric dipole? Calculate the eleetric potential and field at P (r, 8) point with respeet Lo
the centre of the dipole of moment 7.

{¢) The distance between the plates of a parallel plate air condenser is ¢. A dielectric slab of thickness
f 18 introduced in the air gap. Show that the capacitance of the condenser will be doubled if the
dielectric constant of the slab is £ = 5 % = 2+H(1+4)+3

{a) State Biot-Savart’s law. Determine an expression for magnetic field at a point near a straight

(b)

(c)

current carrying wire of finite length. What will be its value for an infinitely long straight conductor?

Two parallel and long straight conductors arc kept al 18cm aparl. Steady currents ol 8A and 12A
flow through each of them in the same direction. Determine the perpendicular distance from any of
the conductors where there is no magnetic field.

What type of magnetic material is chosen for permanent magnet? (1+3+1)+3+2
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5. (a) State the laws of electromagnetic induction.

(b) Determine the self~mductance of a solenoid of length 1m and 10¢m diameter having S000 turns.
Find the magnetic energy stored in it, if a current of 1A flows through it. Consider the solenoid to be
air-core,

(¢} Deline magnetic permeability and susceplibility, In case of a lincar magnetic material, establish the
relation between them. 2+4+H2+2)

6. (a) State and explain the maximum power transfer theorem,

{b) Using Thevenin’s theorem, determine the current through the resistance R = 10£) (in the circuit
below) :
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(c) An inductor L, a capacitor C and a resistor R, connected in series is fed by an emf e(r) = E;; sin wt.
Determine the impedence £ of the circuit and also the instantaneous current. 2+4+(3+1)

7. (a) Starting from Maxwell's electromagnetic ficld equations, establish the Poyvnting’s theorem. Determine
the SI unit and the dimension of the Poynting vector .
{(b) Find out the energy required to charge a capacitor.

(c) Compaure two properties of diamagnelic, paramagnelic and lerromagnetic malerials. (3+1+1)+2+3



