F(IT)—Sup-Physics—G—2B/Set-1

2016
PHYSICS - GENERAL
Second Paper
(Group-B)

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 Question No. 1 and any four questions from the rest

1. Answer any five questions : 2x5

(a) What is an electric dipole ?

(b) State Laplace’s law.

(¢) What is non-inductive coil ?

(d) What is watt-less current ?

(e) State Norton's theorem.

(f) What is Lorentz force ? .

(g) What is thermo-electric power ? Plot the curve of its change with
the difference in temperatures of the hot and cold contacts in a thermocouple.

(h) What do you mean by Q-factor of an a.c. circuit in series
resonance ?

2. (a) State and prove Gauss’s theorem in electrostatics. 144
(b) Calculate the electric field intensity at a point inside and outside
due to an uniformly charged thin spherical shell. 5

3. State and explain the laws of thermo-electric effect. What are Seebeck
effect and Peltier effect ? Differentiate between Peltier effect and Joule effect. 4+4+2

4. (a) State Biot—Savart’s law for the magnetic fields at a point due to
current element. Calculate the magnetic field intensity at any point near a current
carrying infinitely long straight conductor. . 2+5

(b) A current of strength 1.5 A flows along a straight wire of 8 cm
long. What is the value of magnetic field intensity at a point 3 cm from the
mid-point of the wire ? 3

5. (a) Ane.m.f. E volts is suddenly applied to the circuit consisting of
inductance L of an inductor and resistance R of a resistor in series. Investigate the
growth of current in the circuit. What is the time constant of the circuit ? 542

(b) A 2 volt battery of negligible internal resistance is applied to a coil
of inductance 1 Henry and resistance 1Q in series. Calculate the time required
by the current to attain a value half of that in the steady state. 3
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6. (a) An alternating e.m.f. E = Ejcos ot is applied to the ends of the

series circuit consisting of a resistor (R), an inductor (L) and capacitor (C). Find

the current through the circuit at any instant. Write down the value of impedance
of the circuit and establish the condition of resonance. 5+1+2

(b) A circuit in series has resistance of 50 Q , inductance of 0.25 Henry

and capacitance of 100 UF. For what frequency of the applied force of the applied
alternating e.m.f., the circuit behaves as a non-inductive resistance ? 2

7. (a) Calculate the value of force on a current carrying conductor in a
magnetic field. 4

(b) A one meter long wire carrying a current of 5A is placed at an

angle 30° with the direction of uniform magnetic field of 1 Tesla. Find the
magnitude and the direction of the force on the wire. 3

(c) Is there any work done when a charged particle of charge q

Coulomb moves with a velocity ¥ m/sec through a magnetic field B ? Explain.
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