SOLUTIONS

EXAM 2
PHYSICS 1310
MARCH 5, 2022

80 POINTS + 10 POINTS OF EXTRA CREDIT POSSIBLE
CIRCLE ANSWER OR ANSWERS TO EACH QUESTION AS REQUIRED

UNLESS NOTED OTHERWISE IN PROBLEM DESCRIPTION, NO CREDIT WILL BE GIVEN
WITHOUT AN APPROPRIATE EXPLANATION (TEXT AND/OR EQUATIONS) SUPPORTING
EACH CORRECT ANSWER ‘

PARTIAL CREDIT POSSIBLE FOR WORK SHOWN

3" X5" CRIB SHEET OK, NO OTHER NOTES ETC. ALLOWED
NO ELECTRONIC DEVICES OF ANY KIND ALLOWED OR VISIBLE
USE BACK OF PAGE IF ADDITIONAL SPACE 1S REQUIRED




1. (10 Points) What are the Sl units of “torque”? - there may be more than one correct answer.
(NO NEED TO SHOW ANY WORK)

A. Newtons

Newton - meters
©kg-m?s?

D. kg-m/s?

E. kg-m/s

F. kg'm?/s
@meter - Newtons

2. (10 Points) What are the Sl units of “angular momentum”? - there may be more than one correct
answer. (NO NEED TO SHOW ANY WORK)

A. Newtons

B. Newton - meters
C. kg-m?%/s?

D. kg-m/s?®

G. Joules




3. (10 Points). Write down Newton'’s law of universal gravitation for two masses, my and my,
separated by a distance r. Define (at least in words) any constants you include.
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4. (10 Points) A merry-go-round is rotating at constant angular

speed as shown in the Figure. Consider two points on the merry-
go-round, one at A and one at point B, where rz > ra

4.1. (2 Points) Which point, if either, has the greater angular
velocity? Justify your answer.
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4.2, (2 Points) Which point, if either, has the greater magnitude of tangential acceleration? Justify
your answer - _
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4.3. (3 Points) Which point, if either, has the greater magnitude of centripetal acceleration? Justify
your answer
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4.4. (3 Points) Which point, if either, has the greater magnitude of angular acceleration? Justify
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5. (10 Points) An object of mass m is attached to a vertically

oriented spring. The object is pulled a_short distance A ,_F«*‘*:’.'H E [ ‘,r

below its equilibrium position and rele@sed from rest. Set ‘ \‘ e

the origin of the coordinate systent at the equilibrium B 1 . P

position of the object and eti6ose upward as the positive sTame N F ol o

direction. Assume airfesistance can be ignored. Refer to R ‘

the graphs e right when answering the following . & o ~
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5.1. (3 Points) Beginning the instant the object is released, which graph best matches the
position vs. time of the object. Justify your answer with an equation or equations and/or
written discussion.
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5.2. (3 Points) Beginning the instant the object is released, which graph best matches the
velocity vs. time of the object. Justify your answer with an equation or equations and/or
written discussion.
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5.3. (4 Points) Beginning the instant the object is released, which g'raph best matches the
acceleration vs. time of the object. Justify your answer with an equation or equations and/or
written discussion.
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6. (10 Points) A combination of art and musical instrument is
illustrated in the figure to the right. Six pieces of identical
piano wire (cut to different lengths) are hung from the same
support, and masses are hung from the free end of each wire.
Each wire is 1, 2, or 3 units long, and each supports 1, 2, or 4
units of mass. The mass of each wire is negligible compared

to the total mass hanging from it. When a strong breeze
blows, the wires vibrate and create an eerie sound

6.1. (3 Points) Rank each wire-mass system on the basis of its fundamental wavelength. Rank
from largest to smallest. To rank items as equivalent, write their letters in a vertical column,
Justify your answer.
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6.2. (3 Points) Rank each wire-mass system on the basis wave speed. Rank from largest to
smallest. To rank items as equivalent, write their letters in a vertical column. Justify your
answer.
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6.3. (4 Points) Rank each wire-mass system on thé basis of its fundamental frequency. Rank from
largest to smallest. To rank items as equivalent, write their letters in a vertical column. Justify ‘/
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7. (10 Points) An object is placed in a fluid and then released. Assume that the object either
floats to the surface (settling so that the object is partly above and partly below the fluid
surface) or sinks to the bottom. (Note that for Parts 1 through 3, you should assume that the
object has settled to equilibrium.)

7.1. (5 Points) An object is floating in equilibrium on the surface of a liquid. The object is then
removed and placed in another container, filled with a denser liquid. What would you
observe? Justify your answer with equations and/or a sentence or two explanation.

A, The object would float submerged more deeply than in the first container.
he object would float submerged less deeply than in the first container.
C. The object would sink all the way to the bottom.

D. More than one of these outcomes is possible. . — m
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7.2. (5 Points) Two objects, T and B, have identical size and shape and have uniform density.
They are carefully placed in a container filled with a liquid. Both objects float in equilibrium.
Less of object T is submerged than of object B, which floats, fully submerged, closer to the
bottom of the container. Which of the following statements is true? Justify your answer with
equations and/or a sentence or two explanation.

A. Both objects have the same density.

bject B has a greater density than object T.
C. Object T has a greater density than object B.
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8. (10 Points) Three identical point masses each of mass m are placed on the x-axis. One
mass is at the origin, one is on the negative x-axis at xs, and one on the positive x-axis at x2.
What is the net gravitational force, F, on the mass at the origin due to the other two masses?
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EXTRA CREDIT (10 Points All or Nothing)
A U-tube of length L containing a liquid moves to the right
with an acceleration a. What is the resulting difference in the
height of the liquid in the vertical arms.
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