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1. (a) Define equipotential surface. Describe the characteristics of equipotential surfaces. (2 + 4)
(COI )
(PO 1 )

(12 + 3 + 3)
(C02)
(P02)

(b) Capacitor can be of any shape, although the ;apacitance will be different for different

geometries. A spherical capacitor consisting of t vo concentric, conducting spheres of radius

a (inner sphere) and b (outer radius). We envision That we apply a voltage r to the inner
conductor, as a result of which the inner conductor becomes charged with total charge qp

and the outer conductor becomes charged with total charge –q. (i) Find an expression for
the capacitance of the spherical capacitor. Then if we have a spherical capacitor (nested

spheres) where the inner sphere has a radius of 2 cm and the outer sphere has a radius of

4 cm. (ii) Find the capacitance and the charge stc.red by this capacitor when 10 r is applied?

(c) Calculate the equivalent capacitance between the points A and B in the circuit below. If a

battery of 10 V is connected across A and B, calculate the charge drawn from the battery

by the circuit.

(3 + 3)
(C03 )
(P02)

Cl = IOpF C, = 20FF

C3 = SpF C4 = IOFF

2. (a) Biot-Savan law is one of the major physical laws thaT govern the behavior of magnetic field

due to a moving charge. State Biot-Savart’s law and explain briefly with the aid of a sketch.

(5)
(COI )
(POI )

(12 + 3 + 4)
(C02)
(P02)

(b) A circular loop with radius a carrying current /. ( i ) Find the magnitude of the magnetic

field at a point along the axis of the coil and at a distance x from the center of the loop
using Biot-Savart Law.

(ii) Find the magnetic field at the center of a circular loop

(iii) Along the axis, at what distance from the center of the coil is the field magnitude ;
as great as it is at the center?

In the Bohr model of the hydrogen atom the electron circulates around the nucleus in a
path of radius 5.1 x 10-11 meter at a frequency of 6.8 x 1018 rev/sec.

(i) Find the value of B which will set up at the center of the orbit?
(ii) Find the equivalent magnetic dipole moment?

(C) (3 + 3)

(C03)



3. (a)
Refine interference of light? Describe the fundamental conditions for light waves to
interfere

(3 + 3)
(COI )
(POI )

(12 + 3+ 3)
(C02)
(P02)

(b)
(1) Two light waves with amplitudes Al and Hz interfere with a phase difference d, estimate
thet the intensitY at anY point in the interference pattern can be expressed as / = /1 + /2 +
2 J='as'P, wh.re the /1 and 1, are the intensities of the two sour„, ,„d ,p i, th, pJ„,
difference.
(ii) Find the resultant intensity if the amplitudes are nearly equal?

(iii) Explain, what is fringe visibility and relate that is expressed by> r =

In YoLl'lg’s dc,Llble slit experiment, the pOSitiOFIS Qf th, d„k ,„d b,ight fi’;,“;„ T:p,.d .„

the separation between the slits CdI) the distance from the slits to the screen (D), and the
wavelength (A).

(i) Sketch the experiment labelling Dp d and y.

(ii) Hoy far do the slits need to be from the screen for the first dark Binge to be at y =
1:7 cm if the slits are 0.023 mm apart and the wavelength is 560 nm? (iii) Using the same

slits and the distance found in part (ii), Solve f,)r the position of 4th bright fringe'’in case of
640 nm light source

Explain briefly the diffraction of light. Describe what do you understand by Fresnel and

Fraunhofer diffraction of light. ' '

(C) (3 + 3)
(C03)
(P02)

4. (a)
(3 + 3)
(COI )
(PO 1 )

(10 + 2)
(C02)
(PO 1 )

(b)
(i) Show that the intensity pattern for the diffraction of light with a wavelenglh a through a

single slit 'f width a ,,n b, e*p„„ed as / = it V, whe„ p = ““y"o a„d O is th, a„g1,
of the light raYS from the slit to a point on a dislant screen

(ii) For light of wavelength 480 nm falIIng on a slit of width 3.5 Km) find the value ofF
when a = 190

In the single-slit diffraction experiment of the figure! let the wavelength of the light be
516 nm, the slit width be 6-24 pm, and the viewing screen be at a distance D = 3.30 meter
Let a Y axis extend upward along the viewing screen, with its origin at the center of the

diffraction pattern' AIso let IP represent the intensity of the diffracted light at point P at
Y = 16.8 cm. (i) How would be the ratio of ip to the intensity Im at the center of the
pattern? (ii) Determine where point P is in the diffraction pattern by giving the orders of
nearest maximum (0 is the central maximum) and minimum between which it lies.

(C)
(4 + 4 + 4)

(C03 )
(P02)
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