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surface. Describe equipotential surfaces

Capaiorcanbe of any shape, g the sopciance il be diffren for difrent
radius
a (mn:r spherc) and b (outer radius). We envision that we apply a voltage V to the inner
conductor, as a result of which the inner conductor becomes charged with tofal charge g,
and the outer conductor becomes charged with fotal charge q. (i) Find an expression for
the capacitance of the spherical capacitor. Then if we have a spherical capacitor (nested
sph!ux} where the imner sphere has a radius of 2 cm and the outer sphere s a adius of

am.  this cap 10V is applied?

Calculate the equivalent capacitance between the points A and B in the ircuit below. I a
battery of 10V is connected across A and B, calculate the charge drawn from the batery
by the circuit
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Biot-Savart law is one of the major physical laws that govern the behavior of magneic field
due toa moving charge. State Biot-Savart’s law and explain briefly with the aid of a sketch.

Acircular loop with radius @ carrying current L. (1) 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.
(i) 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 3
as great as it is at the center?
Inthe Bohr model of the hydrogen atom the electron circulates around the nucleus in a
path of radius 5.1 x 10~ meter ata frequency of 6.8 x 109 revisec,

(i) Find the value of B which will set up st the center of the orbit?

(ii) Find the equivalent magnetic dipole moment?
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3.(a) Define interference of light? Describe the fundamental conditions for light waves to * (3 +3)
interfere.
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®) (i) Twoligh Ajand 4, ,estimate 12+ 3+3)
that the intensity at any point in the interference pattem can be expressed as [ = Iy + I, +  (CO2)

2T cosg, where the Iy and I are the intensitis o the two sources and ¢ isthe phase  (PO2)

(i) Find the resultant intensity if the amplitudes are nearly equal?
(i) Explain, what s fringe visibility and relate that is expressed by, V
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(9 In Young’s double slit experiment,the positions of the dark and bright fringes depend on (343

the separation between the slits (d), the distance from the slit to the screen (D), and the  (CO3)
wavelength (4). (PO2)
(i) Sketch the experiment labelling D, d and y.
(ii) How far do the slits need to be from the screen for the first dark fringe to be at y =

i

1.7 cm i the is (il Using the same
slits and the distance found in part (i), Solve for the position of 4% bright fringe in case of
640 nm light source.
4.(2)  Explain briefly the diffraction of light. Describe what do you understand by Fresnel and (3 +3)
Fraunhofer difraction of ight, (ol
(01
(®) (i) Show that the inensity pattern for the iffraction of light with a wavelength A througha ~ (10+2)
single slitof widih a can be expressed as 1 = 1,222, where = %% anq g is the angle ol
of the light rays from the it to a point on a distan screen.
(i) For light of wavelength 480 nim falling on a slit of width 3.5 um, find the value of
when 8 = 19°.
() In the single-slit diffraction experiment of the figure, let the wavelength of the light be (4 +4+4)
516 num, the st widh be 6.24 um, and the viewing screen be ata distance D =3.30 meter.  (CO3)
 axis extend upward along the viewing screen, with its origin at the center of the  (PO2)

diffraction pattern. Also let Ip represent the intensity of the diffracted light at point P at

= 168 cm. (i) How would be the ratio of I 10 the intensity ly, at the center of the
pattem? (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 lis.




