
P303KFinal Study Session

RelevantConcepts from HW 10 :

- Reading plots of wave functions& dynamics

- Speed of sand in different mediums

- Doppler Shift

- How to relate F
,
T

,

X
,

etc.

- Oscillating pendulum



 

Printable Assignment - Class: PHYS 303K (Fall 2024) Loveridge  Assignment: HW: Oscillations, Waves, and Sound 

Problem 1:  Some laboratory students are studying periodic motion using an oscillating mass on a spring. After recording data, they
made the position versus time graph shown.

The function that represents the data on the graph may be written as

The phase constant for the graph presented is most nearly
MultipleChoice   :

1)   
2)   
3)   
4)   
5)   
6)   
7)   
8)   

Problem 2:  Some Introductory Physics students are studying periodic motion using an oscillating mass on a spring. After acquiring
data, they made position versus time graphs, including the two shown.

Select all attributes that are the same for both graphs. All phase constants are a multiple of .
MultipleSelect   :

1)  amplitude 
2)  frequency 
3)  phase constant 
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Problem 6:  A pendulum is shown in the figure to the right. It consists of a solid ball with uniform density and has a mass
M and is suspended from the ceiling with a massless rod as shown in the figure. The ball on the pendulum is extremely
small.

Randomized Variables

L = 3.3 m

Part (a) How does the period of the pendulum change if the mass is doubled? Choose the best answer.
MultipleChoice   :

1) The period remains unchanged.
2) The period is increased by a factor of √2.
3) The period is decreased by a factor of √2.
4) The period is doubled.

Part (b) Find the period T of the pendulum for small displacements in s.
Numeric   : A numeric value is expected and not an expression.
T = __________________________________________

Problem 7:  A uniform rod of mass M and length L is free to swing back and forth by pivoting a distance x from its center. It
undergoes harmonic oscillations by swinging back and forth under the influence of gravity.

Randomized Variables

M = 2.2 kg

L = 1.4 m

x = 0.21 m

Part (a) In terms of M, L, and x, what is the rod’s moment of inertia I about the pivot point.
Expression   :
I = __________________________________________

Select from the variables below to write your expression. Note that all variables may not be required.
α, β, θ, a, d, g, h, j, k, L, M, n, P, t, x

Part (b) Calculate the rod’s period T in seconds for small oscillations about its pivot point.
Numeric   : A numeric value is expected and not an expression.
T = __________________________________________

Part (c) In terms of L, find an expression for the distance xm for which the period is a minimum.
Expression   :
xm = __________________________________________

Select from the variables below to write your expression. Note that all variables may not be required.
α, β, θ, a, d, g, h, j, k, L, M, n, P, t, x
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Part (c) What is the wavelength, in meters, of the wave?
Numeric   : A numeric value is expected and not an expression.

 = __________________________________________

Problem 10:  Because the transverse displacements along a wave depend upon both position and time, there are two approaches to
presenting its graph. If the position is held constant, then the transverse displacement versus time graph, a "history" plot, represents a
single point along the wave acting as a simple harmonic oscillator. If the time is held constant, then the transverse displacement
versus position graph, a "snapshot" plot, shows the appearance of the wave at an instant in time. The plot below is a history plot of a
wave pulse at  that is moving to the left at .

Which of these graphs is the corresponding snapshot plot at ?
MultipleChoice   :

1) 

2) 

3) 

4) 

5) 
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Randomized Variables

T = 32° C

t = 1.9 s

Part (a) Calculate the speed of sound in the valley in meters per second, assuming the speed at 0° C is 330 m/s.
Numeric   : A numeric value is expected and not an expression.
v = __________________________________________

Part (b) How far are you from the canyon wall, in meters?
Numeric   : A numeric value is expected and not an expression.
D = __________________________________________

Part (c) If you stood at the same point on a cold morning where the temperature was T2 = 4.5 degrees C, how long would it have taken for you to
hear the echo, in seconds?
Numeric   : A numeric value is expected and not an expression.
t2 = __________________________________________

Problem 16:  The human ear can detect a minimum intensity of Io = 10-12 W/m2, which has a sound intensity of 0 dB.

Randomized Variables

β = 25 dB

If the student hears a sound at 25 dB, what is the intensity of the sound?
Numeric   : A numeric value is expected and not an expression.
I = __________________________________________

Problem 17:  Ten cars in a circle at a boom box competition produce a 110-dB sound
intensity level at the center of the circle.

What is the average sound intensity level, in decibels, produced there by each stereo, assuming interference effects can be neglected?
Numeric   : A numeric value is expected and not an expression.
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Midterm2
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Midterm3
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