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The Open University of Sri Lanka

B.Sc. Degree Programme — Level 3

Final Examination - 2017/2018

Waves in Physics — PHU3202/PHE3202/PYU1162/PYE3162

Date: 27" March 2019 ) Time: 01.30 pm — 03.30;pm

Answer Any Four (04) Questions Only. ‘ ,

Useful physical constants

Speed of sound in air = 350ms*
Speed of electromagnetic waves = 3 x 108 m s =,

"Note: Standard symbols have their usual meanings.

(01) (a) Consider a particle executing a simple harmonic motion.

]
]
H
£
]

(i) Write down an expression for the displacement, x, of the particle fribm its
equilibrium position as a function of time . Define the other physical quantities
used in your equation.

(i) Derive expressions for velocity, v(#), and acceleration, a(t), of the parti_cle% at any
given time £. :

(iii) Using Hooke’s law and Newton’s second law, derive expressions for the z%lngular
frequency, o, and the period, 7, of the said simple harmonic motion. :

(b) At £ = 0, the displacement of a particle executing a periodic motion is — 8.50 cm, its
velocity is — 0.92 m s™! and the acceleration is 47.0 m 5%, Find the angular freciuency,

w, and the frequency, £, of the system. _ U

)

(02) (a) What are Lissajous figures?

(b) Construct Liséaj ous figures for the following cases:
(i) - Two sine waves of equal frequency, in phase.
(if) Two sine waves of equal frequency, 180 degrees out of phase.
(iif) Two sine waves of equal frequency, 90 degrees out of phase.

(iv) Two sine waves, initially in phase, the frequency of horizontal wave t“;{;ice the
frequency of vertical wave. :
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(03) (a) The pressure variation in a travelling sound Wave is given by the following equaﬁion:
Ap = —(28 Pa) cos 2m[(3 m~x — (1000 s71)t] *
(i) Find the pressure amplitude.
(i) Find the frequency
(ii) Find the wavelength ¢
(iv) Find the speed of the sound wave represented by the above pressure variation
wave equation. .

(b) Obtain the corresponding displacement wave equation for the same travelling sound

wave in air with density 1.21 kgm™.

.‘\
(04) (&) A train is moving towards a vertical mountain at a constant speed (v) along a straight

track. Its horn is sounded twice at a gap of one minute. The echoes of the first and the
second horns are heard by the driver respectively after 20 s and 10 s.

(i) Calculate the speed of the train. Express your result in km nt

(ii) Compute the distance of the train from the vertical mountain when the horn 1
sounded first time. ' :

(b) The sound of a thunder is heard by you 8.0 seconds after seeing the correspondirég
lightning flash. How far are you from the lightning spot? :

(05) (a) Briefly describe, with the help of suitable sketch, the generation-of electromagnetic
waves in the region of radio waves using LC oscillator. ' '

(b) Briefly describe the terms Permiitivity and Permeability.

(c) What is the maximum strength of the B-field in an electromagnetic wave that has a
maximum E-field strength of 1000 V. m™*?

(06) (a) State the common types of polarization and explain each of them briefly with the help
of suitable sketches. ) .

(b) In an experiment conducted with two polarizing sheets, the transmitied intensity I of
the emerging radiation is found to vary according to the formula, [ = I, cos? 6; where
I, is the maximum value of the transmitted intensity and @ is the angle between the
planes of polarization of the two polarizing sheets. :

(i)  When will you get the maximum value for the transmitted intensity?

(i) A beam of polarized light is sent through two polarizing sheets. The polarizing
direction of the first sheet is at an angle w to the direction of vibration of thé light.
The polarizing direction of the second sheet is perpendicular to that direcition of
vibration. If a fraction of 0.10 of the incident intensity is transmitted by the two

sheets, what 1s w7

e o ok sk ok ek
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