Tuesday March 17 2009
PHYS 202 Exam #2 Name

1T.A.’s Name SHOW ALL WORK., INCLUDE UNITS.

1. An oscillating mass on a spring is described by the following equation. x= (5.0m)cos(62.8t)
Determine the oscillating object’s amplitude, frequency, period, (5 Points)
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2. A guitar A string is tuned to a fundamental frequency of 110Hz. The length of the guitar string
between the support points is 0.65m.
A. What 1s the velocity of the waves traveling up and down the guitar string? (5 Points)
B. What is the wavelength and frequency of the 4™ harmonic when the sound wave is

traveling in air? ( 5 Points) Q\, '}‘.5
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3. A fire engine is traveling towards you at 34m/s. It has a siren that has a f requency of 900Hz,
(Speed of sound is 340m/s) & 16

AWhat is the f requency of the siren you hear if the fire engine is traveling towards you? (& Points)

4 An enclosed metal ball has a gauge pressure in it of 200kPa at a temperature of 7°C. The ball is
submerged into a pan of hot water and the final temperature of the ball ad the gas inside is 87°C.
(Ignore any change in volume due to the heating of the ball. ( Paln 2 100 ) K )

A. What is the final absolute pressure in side the metal ball? (7 Points)
B. What equationgvould you use if you needed to calculate the new volume of the metal ball?

(3 Points) (5)
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5. Sam’s soup is too hot, so he grabs 0.01kg of ice at 0 °C and adds it to the to 0.5kg of soup at 90
°C in a well insulated bowl of negligible thermal mass. Assume the specific heat of the soup is

the same as water. Set-up the equation(s) you would use to solve for the final temperatme
&l DO NOT NEED TO CALCULATE A FINAL ANSWER (S POINTS)
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" 6. A3.5cm tall slide is located 2cm from a projection lens, The timage is focused onto a screen that is

located 10m away.
A. What 1s the effective focal length of the lens? (5 Points)

B. What is the size of the image on the screen? (5Poinis) J(MV ]5
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7. Light rays traveling in air are incident onto a transparent material at an angie of 45°. Itzsebsei ved
that the refracted angle is 30°.

A. What is the index of refraction of the material (5 Points
B. At what angle is light reflected off the suiface? @ points)
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8. The following questions are refated to Light as a wave.
A. Monochromatic light is incident upon two very narrow slits that are separated by a distance of

0.050mm apart. Successive & order fringes on a screen lm away are 10mm apart. (Hint, you
can usc small angle approximation, sinf = tanf.) What is the wavelength of the light? (7 Points)

B. Monochromatic light is incident upon a single slit that is 1.3 x 10 =2 mm wide. If the angle
between the center maximum and the first dark fringes is 30°, what is the wavelength of the light
used?, (7 Points) , - - .
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C. . The second order maximum from a multiple slit diffraction grating, whose slits are 2.4 x 10° mm
apart, occurs at an angle of 30“1f rom the central maximum when projected onto a screen. What is
the wavelength of the light? (6 Points) et W*’“‘f“‘“»«ﬁ
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