Physics 4C Spring 2020 Test 4 Practice
Name:
May 26, 2020
Please show your work! Answers are not complete without clear reasoning. When asked
for an expression, you must give your answer in terms of the variables given in the question
and/or fundamental constants.
Answer as many questions as you can, in any order. Calculators are allowed. Books,
notes, and internet connectable devices are not allowed. Use any blank space to answer
questions, but please make sure it is clear which question your answer refers to.

g = 9.8 ms−2
c = 3.00 × 108 m/s
ρair = 1.20 kg m−3 (sea level, 20◦ C)
I0 = 1.00 × 10−12 W m−2
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Trigonometric Identities
sin2 θ + cos2 θ = 1
sin(α ± β) = sin α cos β ± cos α sin β
cos(α ± β) = cos α cos β ∓ sin α sin β
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Model: Traveling Wave

d by y 5 0.020 0 sin (kx 2 vt), where
5 3.62 rad/s, x and y are in meters,
ds. Determine (a) the amplitude,
(c) the frequency, and (d) the speed

string is held under constant tene-view snapshot of a sinusoidal wave
n in diagrams in the text. (b) Immeram (a), draw the same wave at a
ne-quarter of the period of the wave.
wave with an amplitude 1.5 times
ve in diagram (a). (d) Next, draw a
m the one in your diagram (a) just by
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y 5 0.150 cos (15.7x 2 50.3t)

where x and y are in meters and t is in seconds. At a
certain instant, let point A be at the origin and point
B be the closest point to A along the x axis where the
wave is 60.0° out of phase with A. What is the coordinate of B?
13. A sinusoidal wave of wavelength 2.00 m and amplitude
0.100 m travels on a string with a speed of 1.00 m/s to
the right. At t 5 0, the left end of the string is at the
origin. For this wave, find (a) the frequency, (b) the
angular frequency, (c) the angular wave number, and
(d) the wave function in SI units. Determine the equation of motion in SI units for (e) the left end of the
string and (f) the point on the string at x 5 1.50 m
to the right of the left end. (g) What is the maximum
speed of any element of the string?
14. (a) Plot y versus t at x 5 0 for a sinusoidal wave of the

Q/C form y 5 0.150 cos (15.7x 2 50.3t), where x and y are in
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2. A standing-wave pattern is observed in a thin wire with a length of 1.20 m. Let the
point x = 0 be the left end of the wire. The wave function is


10π
x cos (180πt)
y = 3.00 sin
3
where x is in meters, y is in millimeters, and t is in seconds.
(a) What is the wavenumber of this wavefunction? [1 pt]
(b) What is the wave speed on this wire? [2 pts]
(c) How many loops does this pattern exhibit? [3 pt]
(d) Consider an element of the wire at a point x = 0.05 m. What is the maximum
transverse displacement of this element? [3 pts]
(e) Show that the transverse motion of the element at x = 0.05 m is simple harmonic
motion (SHM), by referring to the definition of SHM. [5 pts]
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3. Two waves are described by the wave functions
y1 (x, t) = 6.00 sin(2πx − 10πt),
y2 (x, t) = 8.00 cos(2πx − 10πt + π)
where x, y1 , and y2 are in meters and t is in seconds.
(a) What are the wavelength, frequency, and speed of these waves? [6 pts]
(b) Show that the wave resulting from their superposition can be expressed as a single
sine function, and give this resultant wave explicitly, including the amplitude and
phase angle giving units. [6 pts]
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