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o Answer All Questions
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e (Course Outcomes:
CO1: model the wavesin an elastic medium using Newtonian mechanics.

CO2: explain the properties of electromagnetic waves using the Maxwell's equations.
Q. No Question M CO | BL
Enlisting the suitable assumptions, derive the wave equation for a one-
1. | dimensional mechanical wave on a string with suitable diagram. By checking the [ 10 1 2
dimensionality, deduce the speed of the wave.
(a)Differentiate transverse and longitudinal waves, with suitable diagrams and 5
2 examples. Describe the nature of the surface waves in the water. 1 2
' (b)Prove that f(z — vt) is a valid wave function for a one-dimensional S

mechanical wave propagating in z direction with speed v.

(a)An incident harmonic wave of amplitude 0.5 mm is propagating from a string
of mass-per-unit-length 0.04g/cm to another joint string of mass-per-unit-length 5
0.09g/cm. Calculate the reflection and transmission coefficient of the strings.
What will the amplitude and phase of the reflected and transmitted wave? 1 3
3 (b)A standing wave with 2 antinodes is formed on a string of length 10 cm, with
both the ends fixed. Draw the wave form. If the mass-per-unit-length of the string c
s 0.04 g/cm and tension is 10 N, calculate the wavelength, frequency and the
speed of the right-side-propagating-wave in SI units.

= Write the Maxwell’s equations in free space, with proper definitions of the

4. | parameters. Derive the wave equation for the electric and the magnetic field in 10 2 2
free space. Deduce the speed of the wave in free space.

- (a)Describe the Gauss Divergence theorem with suitable mathematical
expressions and diagrams. [n the context of electromagnetic theory discuss its [ 5

5 physical significance.
" | (b) Explain the inconsistency in Ampere’s law. Deduce an expression for the 2 2

correct term to complete the Ampere’s law. 5

EEXERKEFRRRARRRRR Rk kKK

Pagelofl

(¥ Scanned with OKEN Scanner



