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1.

(3) [K(H)—Pkysics—G-ZB]

| English Version |

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Answer question no. 1 and any four questions.

Answer any five questions. 2x5

(a) ‘Potential difference between two points in an electric field is independent of path between them’
—Explain it.

(b) State Norton’s theorem on electrical circuits.

(c) A particle of charge g is revolving » times in a second on a circular path of radius . Find the value
of magnetic induction at the centre of the circle.

(d) Define Peltier co-efficient. What is its unit?
(e) Show the general nature of a B-H loop and define the term hysteresis.

(f) What is impedance triangle? Draw it for an ac circuit containing capacitance and resistance in
series.

(g) What will be the ratio between the (i) input and output voltages (ii) input and output currents for an
ideal transformer of turn ratio K?

(h) The property of self induction in an electrical circuit is equivalent to the inertia of a material body.
—Explain it.

(a) Calculate the electric potential and intensity at any point (r, 6) in free space produced by an
electric dipole.

(b) Find an expression for force of attraction between the two plates of a parallel plate capacitor
having constant charge.

(c) The surface density of charge of a charged conductor is 3 nano coulomb/cm?2. Calculate the electrostatic
pressure on the conductor. What will be the direction of pressure? Given e, =8-85 x 10712 C2N-Im2
44343

(a) Applying Kirchhoff’s laws, determine the current through the galvanometer in an unbalanced
Wheatstone bridge. Hence find the relation amongst its resistances in the balanced condition of the
bridge.

(b) Explain Seebeck effect.

(c) Write down the loop equations for electrical network as I, R=12 D
shown in figure. Considering the given values write down
the network equations and also find the current
through R;. T Y

(4+1)+2+3

R,=2Q R;=10Q

V=6V
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(a) Find an expression for torque acting on a rectangular current loop in an uniform magnetic field.
(b) Determine the intensity of magnetic field on the axis of a current carrying circular coil.

(c) A straight conducting wire of length 200 cm carrying current 10A is placed in a magnetic field of
intensity 0-15x10~% Wb/m2. What will be the force that the wire will experience if (i) the wire is
kept perpendicular to the magnetic field (ii) the wire is kept parallel to the magnetic field and
(iii) the wire is kept at an angle 45° with the direction of magnetic field? 3+3+4

(a) Determine the relation between intensity of magnetization, magnetic susceptibility and magnetic
induction.
(b) What do you mean by non-inductive coils?

(c¢) Define co-efficient of mutual induction. Calculate the mutual inductance between two similar parallel
coaxial circular coils.

(d) State the Ampere circuital theorem. 3+2+(1+3)+1

(a) Derive an expression for the growth of charge on a condenser connected in series to a resistor and
a steady d.c emf is applied to the circuit. T

(b) A 40 pF capacitor is connected in series with a 2000 resistor and across a 200 volt d.c source.
Determine :
(i) the value of the current when the time is equal to the time constant of the circuit.

(i) the energy stored in the capacitor at t = 0-04 sec.

(c) Define co-efficient self inductance of a coil in an electrical circuit. 4+H2+42)+2

(a) Obtain an expression for the instantaneous value of current in an a.c. circuit containing a resistance
R and an inductance L in series when a sinusoidal emf E = Esinwt is applied to the circuit. What
0 Pp
is the phase angle of the current relative to the emf?

(b) An alternating emf is represented by E = Esinwt. Find the rms value of emf.
(c) What is the difference between a series resonant circuit and parallel resonant circuit?

(d) A circuit in series has a resistance of 50€), inductance of 0-25H and capacitance of 100pF. For

what frequency of the applied alternating emf the circuit behaves as a non-inductive resistance?
4+242+2
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