PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2011
College of Sciences
Section 1 Quiz 27 May 2011

Closed book. No calculators are to be used for this quiz.
Quiz duration: 10 minutes

Name: SO(LH—] on Student ID: . Signature:

A sinusoidal electromagnetic wave of frequency 40 MHz travels in free space in the x
direction. (a) Determine the wavelength and period of the wave. (b) At some point
and at some instant, the electric field has its maximum value of 750 N/C and is
directed along the y axis. Calculate the magnitude and direction of the magnetic field
at this position and time.
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Assume the classroom you are taking this quiz is illuminated by a Very efficient point
light source located at the ceiling about 3m high above you. If the source emits 60 W
visible light, what would be the maximum magnitude of the magnetic field on your
quiz page? Compare it with the Earth’s magnetic field, which is about 0.5 Gauss. (p
=47 x107 Tm/A; ¢ = 3 x 10% m/s)
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If you direct your green laser pointer, that emits 3 mW light with a spot size of 2 mm
in diameter, to your eye, (i) what would be the intensity of radiation that hits your
eye? Com?arc it with the intensity of sunlight at the Earth’s surface, which is about
1.4 kW/m". (ii) What is the radiation pressure on your eye? Compare it with the
atmospheric pressure, which is about 10’ N/m?. (ii1) Why lasers are dangerous to look
into? (Take = 3; assume perfect absorption)
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A source of electromagnetic waves with power 10 MW radiates uniformly and
isotropically in all directions. Calculate the amplitude of the electric field vector for
these waves at a distance of (i) 100 m and (ii) 1 km from the source. (i = 47 x107
Tm/A:c=3x 10 m/s)
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A circular wire of radius R and resistivity p carries a current I. (a) Find the magnetic
field at the surface of the wire using the Ampére’s Law. (b) Find the electric field
using the Ohm’s law. (¢) Calculate the Poynting vector magnitude and direction.
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