Physics 213H Test 3
Dr. Gladden, Dec. 1, 2009
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Conceptual Questions (5 points each) Answer each of the following questions drawing on
and referencing the physical concepts we have covered. Sketches may aid your discussion
and no more than 2 - 4 sentences should be required.

1. Briefly explain why objects immersed in a fluid will experience an upward buoyant
force.
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2. A mass on a spring is oscillating in SHM with a certain amplitude (A), and frequency
(w). Some positive work is done on the mass. How do A and w each change (increase,
decrease, or remain the same) and why?
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3. Explain the difference between longitudinal and transverse waves and give an example
of each.
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Conceptual Multiple Choice (4 points each): Clearly write the letter corresponding to
“the BEST possible answer in the space provided. You may also circle the answer to be sure.

1. A_ A Book weighs 6 N. When held at rest above your head the net force on the book
is
A)ON.
B) 6 N.
C) 9.8 N.
) -6 N.

)

2. Q A cone balanced on its small end is in
A) stable equilibrium.
B) unstable equilibrium.
C) neutral equilibrium.
D) positive equilibrium.

3. Q A person weighing 800 N stands with one foot on each of two bathroom scales.
Which statement is definitely true?
A) Each scale will read 800 N.
B) Each scale will read 400 N.
C) If one scale reads 500 N, the other will read 300 N.
D) None of the above is definitely true.




10.

_E_ Density is

A) proportional to both mass and volume.
B) proportional to mass and inversely proportional to volume.
C) inversely proportional to mass and proportional to volume.
D) inversely proportional to both mass and volume.

_Q You are originally 1.0 m beneath the surface of a pool. If you dive to 2.0 m beneath
the surface, what happens to the absolute pressure on you?

A) It quadruples.

B) It more than doubles.

C) It doubles.

D) It less than doubles.

ﬁ As a rock sinks deeper and deeper into water of constant density, what happens
to the buoyant force on it?

A) It increases.

B) It remains constant.

C) It decreases. .

D) It may increase or decrease, depending on the shape of the rock.

A mass on a spring undergoes SHM. When the mass is at maximum displacement
from equilibrium, its instantaneous acceleration
A) is a maximum.
B) is less than maximum, but not zero.
C) is zero.
D) cannot be determined from the information given

_Q Doubling only the amplitude of a vibrating mass-and-spring system produces what
effect on the system’s mechanical energy?

A) increases the energy by a factor of two

B) increases the energy by a factor of three

C) increases the energy by a factor of four

D) produces no change

. Q Which of the following increases as a sound becomes louder?

A) frequency
B) wavelength
C) amplitude
D) period

E) velocity

_Q The lowest tone to resonate in an open pipe of length L is 200 Hz. Which one of
the following frequencies will not resonate in the same pipe?

A) 400 Hz

B) 600 Hz

C) 800 Hz

D) 900 Hz




Problems: Work each of the following problems. Make sure to show your work and put
a box around your final answer. (15 points each)

1. A 30 m/s wind blows horizontally over a flat rog Wlth area. of 150 m2. Some useful
information: p.=2700 kg/m®, pu:=1.27 kg/m®>. =V 0xt0F Win? .

(5 pomts What is the lift force on the roof? Han 2ot O
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(b) (5 points) If the roof is made of a 1 cm thick aluminum slab, will it lift off (there
are no bolts to hold it down)?
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(c) (5 points) Regardless of the wind, what is the buoyant force on the metal slab from
being immersed in atmosphere?
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2. A 3kg mass hangs from a 1.2 m long string to form a pendulum. The mass is displaced
by 15 degrees from vertical and released.

(a) (6 points) How long will it take to make 1 complete oscillation?
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(b)(5 points) How fast will it be moving at it’s lowest point?
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(c) (5 points) If the pendulum were placed in an elevator which is upwardly accelerating
at 2.0 m/s% how would the period change? (increase, decrease, remain unchanged)
Explain your answer!
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3. A cylindrical organ pipe is open at both ends and has a length of 2.5 m. The speed of
sound in air is 343 m/s.

(a) (10 points) What are the first three lowest resonant frequencies of the pipe?
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(b) (5 points) If the tube were filled with helium (and the speed of sound in helium
is 1005 m/s), what would the new lowest (fundamental) frequency be? (like inhaling
helium and speaking in a high pitched voice ;)
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Extra Credit{+5 points)

A guitar string is being tuned. If the tension is increased by 20%, how much does the
pitch increase? :
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