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Bachelor of Science (B.Sc.) Semester—I| Examination
PHYSICS (ELECTROSTATICS TIME VARYINGFIELDS & ELECTRIC CURRENTY)
Optional Paper—2
Time : Three Hours| [Maximum Marks : 50
N.B.:— (1) All questions are compulsory.
(2) Draw wdl labelled diagrams wherever necessary.
(3). The symbals have their usua meaning unless otherwise stated.

1. EITHER
(A) What is dectric dipole ? Obtain an expression for the electric potential and eectric field at a far
off point due to smal dectric dipole. 5
(B) (i) Prove Coulomb'slaw in accordance with Newton's third law-of motion. 3

(i) Two equa and opposite charges of Int each are placed in transformer oil at a distance of
1m. Cdculate the force between them. The dielectric congtant of ail is 2.2. 2

OR
(C) Show that in an dectric fidd E, the potentid difference between A and B dong any path is:

Vg -V, =- Er | 2Ys
(D) Show that :
E=-gradv 2Y>
(E) Explain the conservative nature of eectrodtatic field. 2>
(F) Cdculate the Potentia and field due to a dipole of dipole moment 4.5x10-°c—m at a distance of
1m on perpendicular bisector. 2Y>
2. EITHER
(A) What do you understand by Lorentz local field in the didectric ? Show that field a any point in
adidectric is:
Eios =E+ 3;3 - 5
(B) () Derive ClaususMosotti Equation using Lorentz locd field. 3

(i) A 10nk capacitor at 60V is connected in Parallel to an uncharged capacitor. After making
the connection the common voltage on the capacitor is found to be 20V. What is the capacity
of the second capacitor ? 2
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OR
(C) Explain the term dectric field .E, Polarization Vector 'T:, and displacement density vector '5.

2Y>
(D) Derive an expression for capacity of a pardle plate capacitor, when partidly filled with didlectric.
2>
(E) Provetherdation D=1  E+P. 25

(F) Determine the area of a paper plate required to make a paralel plate condenser of capacity
0.004nt if the dielectric constant of paper is 2.5 and its thickness = 0.025 mm

(e,= 8.846 x 10-12 F/m). 2Ys
3. EITHER

(A) Obtain an expression for decay of charge on a condenser through an inductor and a resistor.
Under what condition the discharge will be oscillatory ? 5
(B) () Define current density and derive the continuity equation for time varying currents. 3
(i) A capacitor of capacitance Inf is dlowed to discharge through an inductance 0.2H and a
resstance of 800 ohm connected in series. Prove that the discharge is oscillatory. 2

OR
(C) State Faraday’s law of eectromagnetic induction. Obtain its integra  and differential form using
magnetic flux f. 2>
(D) What are the requirements of ideal transformer and state uses of transformer. 2Y>

(E) Obtain an expression for the growth of charge on a condenser through resistor. What is time
constant of the circuit ? 2Y>

(F) A transformer has 100 turns of primary and 5 turns of secondary. Calculate the secondary voltage
and transformer ratio if primary voltage is 150 V. 2%

4. EITHER

(A) An dternating emf E = Esin wt is gpplied to series LCR circuit. Derive an expression for the
aternating current in steady state. Under what condition the circuit is said to be in resonance with

frequency of applied emf ? Hence write the expression for the resonance frequency. 5
(B) () Explain the term sharpeness of resonance. 3
(i) Inaseries resonance circuit L=1mH, C = 10 n¥ and R = 10 ohm. Calculate the resonant
frequency. 2

OR
(C) Define Inductive reactance, capacitive reactance and impedance. 2Y>
(D) Obtain an expression for the power consumed in an A.C. circuit. 2Y>
(E) How ac current and voltage are expressed in complex number form ? Explan. 2>

(F) A capacitor of 20nt is connected in series with a 25W resistance to a pesk emf 240V, 50Hz A.C.
Cdculate (1) the capacitive reactance of the circuit, (2) impedance of the circuit (3) the maximum

current in the circuit. 2%
BKR—11058 2 NIR/KW/18/2011



5. Attemptany ten:
() Define dectric fild and dectric fied intensity.
(i) State any two limitations of Coulomb's law.
(i) Two protons are separated by 5x10-1°m, find electrogatic force between them.
(iv) Define polar and nonpolar molecules.

(v) Two capacitors each of capacity C, are connected in series and two capacitors are connected in
parald. Find equivaent capacitance of their combination.

(Vi) ~ State any two energy losses in transformer.

(vii) In agiven circuit, if L = 4.0 H and C = 2nF. Find maximum vaue of resstance in LCR circuit
S0 that the circuit can just oscillate.

(viii) State Faraday's law of eectromagnetic induction.

(iX) Define inductive time congtant, state its unit.

(X) Define Q vaue of series LCR circuit.

(X)) What is bandwidth of resonance ?

(xii) What is wattless current ? 1x10
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