Light

Session Slides
with Notes

This PDF includes the teaching slides the Integrated MCAT Course (www.integrated-mcat.com). Many of the figures used in this presenta-
tion are creations of the Integrated MCAT Course, published under a Creative Commons Attribution NonCommercial ShareAlike License.
Attribution information for the public license figures which are not our creations, as well as downloadable teaching slides, can be found at
www.integrated-mcat.com/image_archive.php.



Prapnk«s of L'jlw"‘




Electromagnetic Wave Propagation
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Which of the following distinguishes electromagnetic waves from sound
waves?

a. Electromagnetic waves are longitudinal. Sound waves are transverse.
@ Electromagnetic waves do not require a medium.
c. Electromagnetic waves carry energy.

d. Electromagnetic waves can’t be polarized.
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A radio wave travelling through space has a wavelength of 0.5m. What

is the frequency of the wave? e L1
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Infrared spectroscopy is a technique to identify an unknown compound v <0~
by assaying the absorption of frequencies of infrared radiation matching

the vibrational frequencies associated with the chemical bonds within b §
the substance. 3 WGV A
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values of the wavelengths of K ¢ ot S
absorbed radiation.
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The unknown substance depicted by the spectrograph above has a strong on
absorbance at 3000 cm'. What is the frequency in Hz of this peak? il
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When sufficient voltage is supplied to the induction coil in the apparatus
below, an oscillatory discharge occurs across the spark gap between
the two electrode spheres. The oscillatory discharge occurs at the
resonance frequency of the induction coil/electrode combination, an LC
circuit, at approximately 1 X 10® Hz. When the resonance frequency of a
nearby conducting loop with its own spark gap is adjusted to match this
frequency, sparks are observed across the gap in the nearby loop, even
though the loop is not touching the induction coil/electrode apparatus.
What are being transmitted by the coil/electrode apparatus to the loop
to cause sparking in the loop?
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Reflection and Refraction

Law of Reflection
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Index of Refraction
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speed of light in a vacuum
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A light ray travelling through glass (n
= 1.5) is incident on the smooth, flat
interface between the glass and outside
air (n = 1.0). The light is travelling at an
angle of 30° to the normal as pictured at
right. Which results from refraction at
the boundary?
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Dispersidng
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A prism disperses white light
into its spectrum, revealing the
colored components of white
light. Which of the following sz

accounts for this behavior? .‘ | = Jeom W of vl
UV, T indie
v violet L{ J.“‘,A
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a. Red rays are refracted the most by the prism, violet rays the least.

b. The product of wavelength and frequency is the same for all colors
in the glass but not in empty space.

Visible light of longer wavelength moves with greater speed in glass
than visible light of shorter wavelength.

d. Moving from a slower to a faster media increases the wavelength of
a particular light ray.
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The Critical Angle and Internal Reflection
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A typical fiber optic cable consists of two concentric layers: the outer
cladding and the inner core. The index of refraction of the core is higher
than that of the cladding. With a straight or slightly bending fiber, the
signal always strikes the core-cladding interface at an angle (from the
normal) higher than the critical angle. Therefore, the light is reflected
back into the fiber which allows transmission over great distance. n=
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