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QUESTION 1
The piano key corresponding to the note of frequency 440 Hz is softly pressed so that the string can vibrate freely. When the key corresponding to the note of frequency 220 Hz is pressed, it is noticed that the 440 Hz string produces a note of frequency 440 Hz.

(a) Give an explanation for this observation.

(b) If a 110 Hz string also can vibrate freely, what frequencies (if any) will be produced when the 220 Hz key is pressed?

QUESTION 2

Two observers, P1 and P2 are equipped with sources of sound, each vibrating at frequency 600 Hz. P1 remains stationary while P2 moves away at constant speed 2.0 ms-1. Determine the beat frequency observed by P1 and P2.

[ Speed of sound in air = 340 ms-1 ].

QUESTION 3

An equation for the apparent frequency brought about by Doppler effect for sound is given by
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Explain the symbols in the equation.

A line in the ultraviolet spectrum of a far away nebula is found to be at wavelength 377 nm and hot at 373 nm when a similar spectrum is observed in the laboratory. What can be deduced concerning the motion of the nebula relative to the Earth?

[ Speed of light = 3.0 ( 108 ms-1 ]

QUESTION 4

A harmonic wave is represented by the equation
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where t and x are measured in s and m respectively.
Determine :

(a) The amplitude

(b) The speed of the wave

(c) The displacement at x = 0 at instant t = 0.

QUESTION 5

Two radio transmitter radiate polarized electromagnetic waves at frequency 9(107 Hz.
(a) Determine the distance between two adjacent nodes in the stationary waves produced along a line joining the two transmitters.

(b) A receiver moves along the line mentioned above at speed 600 ms-1. Determine the rate at which the nodes are being detected with the receiver.

QUESTION 6

A communication satellite of mass 50 kg is launched in a way such that its orbit is directly above the equator with an angular velocity that is the same as that of the Earth. As a result, the satellite is always directly above a point on Earth.
(a) Determine the angular velocity, in radian per second, of the rotation of the Earth about its axis.
(b) Determine the radius of the orbit of the satellite.

(c) Determine the change in gravitational potential energy of the satellite if the satellite at rest on the surface of the Earth is moved to the orbit mentioned above.

[ 1 day = 8.6 ( 104 s; radius of Earth = 6.4 ( 106 m; mass of Earth = 6.0 ( 1024 kg;      g of Earth = 9.8 ms-1 ]

QUESTION 7

The average radius of the orbit of Earth round the Sun is 1.5  1011 m. The orbit can be considered to be circular. Determine 
(a) The mass of the sun.

(b) The gravitational potential energy of a helium atom on the surface of the sun.

(c) The minimum velocity for a helium atom to escape from the gravitational pull of the sun.

[ 1 year = 3.2  107 s; radius of the Sun = 7.0  108 m; 

mass of helium atom = 6.6  10-27 kg ]

QUESTION 8
Explain why the atmosphere of Earth contains oxygen and nitrogen gases but not hydrogen gases..
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