Physics 2211 B/C Test form Name
Spring 2016
Exam 2 Recitation Section (see back of test):

1) Print your name, test form number (above), and nine-digit student number in the section of the answer

card labeled "STUDENT IDENTIFICATION".
2) Bubble your test form number (ABOVE) in columns 1-3, skip column 4, then bubble in your student

number in columns 5-13.

3) For each free-response question, show all relevant work supporting your answer. Clearly box or underline your final
answer. “Correct” answers which are not supported by adequate calculations and/or reasoning will be counted wrong.

4) For each multiple-choice question, select the answer most nearly correct, circle this answer on your test, and bubble it in on
your answer card. Show all relevant work on your quiz.

5) Be prepared to present your Buzzcard as you turn in your test. Scores will be posted to WebAssign after they have been been
graded. Quiz grades become final when the next quiz is given.

6) You may use a simple scientific calculator capable of logarithms, exponentials, and trigonometric functions. Programmable
engineering calculators with text or graphical capabilities are not allowed. Wireless devices are prohibited.

Your test form is: m
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Our next test will be on Monday, March 14!
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261

The following problem will be hand-graded. _Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

(1

(20 points) Lou is standing atop a cliff of height H, when he sees Hank
across the canyon, atop a cliff of height 2H. The width of the canyon is
W = 2H, as well. Lou throws a rock at Hank, to get his attention. When
the stone strikes Hank, its velocity vector is exactly horizontal.

What was the initial velocity vector of the thrown stone? Express the initial
speed in terms of the paramenters A and g, and the initial direction as an
angle above the horizontal.

-
-
-

A

2H

Y
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The following problem will be hand-graded. _Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

(1]

(20 points) You are the pilot of a private jet, flying due north from Atlanta to
Cincinnati. You aim the nose of the plane due north and fly at full throttle, with a
resulting airspeed v,,,,,. However, your GPS receiver indicates that relative to the
ground, you are actually travelling in a direction 6= 22° east of north, with a speed
0.80 vpqx- You quickly deduce that you are flying through a moving airmass, and
decide to correct for this crosswind by aiming a little bit to the west of your
destination (still at maximum throttle).

In what direction ¢, measured west of north, should you point the plane? What will
be your speed relative to the ground, expressed as a fraction of v,,,,, after you
make this course correction?

initial flight plan
north =7
Yo
path
A,

Vimax

east =1

revised flight plan

north =7
dcN

\

path
along
ground

Viax

ATL

easi =1
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The following problem will be hand-graded. _Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

(1]

(20 points) A horizontal applied force P pushes a block of mass m up a
ramp that is inclined at an angle 6 = 36.9° above the horizontal. The
coefficient of kinetic friction between the block and the ramp is y, = 0.40.
The block is observed to experience an upslope acceleration of magnitude
a=0.20g.

Sketch a free body diagram for the block, and identify appropriate
coordinate axes. Decompose all force vectors into components and draw
them. Write out Second Law equations for each component direction. (The
quality of this diagram will be graded!)

Use your equations to find an expression for the magnitude of the pushing
force P. Express your answer as a multiple of mg, the block’s actual
weight.

Helpful math:
sin(36.9°) =

= 0.40 =

cos(36.9°) =

a=0.20g =

[N Y
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261

Question value 5 points

A passenger is standing on a scale that has been placed on the floor of an elevator. When standing on a similar scale on the
ground, the passenger reads his actual (true) weight as W. If, while on the elevator, the scale indicates that the passenger’s
apparent (perceived) weight is a steady 1.2W, what possible state of motion is the passenger (and elevator) experiencing?

(a)
(b)
(©)
(d)
(e)

Ascending with an upward acceleration that is steadily increasing in magnitude.
Acsending while losing speed at a constant rate

Descending with an downward acceleration that is steadily increasing in magnitude.
Descending while losing speed at a constant rate.

Descending while gaining speed at a constant rate.

Question value 5 points

A block is placed on the floor of a stationary elevator, and given a shove. It slides a distance D before stopping due to
kinetic friction forces. In what way could the elevator be moving that would cause the block, given the exact same shove
as before, to slide a distance greater than D along the elevator floor?

(a)
(b)
(©)
(d)

(e)

Question value 5 points

Blocks A and B are placed on a frictionless surface, and are subjected to
horizontal applied forces of varying strength. The resulting accelerations for each
block are plotted as a function of the applied force in the graph at right. If the
blocks were glued together, and subjected to the same series of applied forces,
what would a plot of “acceleration-vs-force” look like? [Hint: use the grid.]

(a)
(b)
(c)
(d)
(e)

Descending with an increasing speed.
Ascending with an increasing speed.
Descending with a constant speed.

The block will always slide the same distance D,
regardless of the elevator’s vertical motion.

Ascending at a constant speed.

acceleration

Plot #5
Plot #2
Plot #3
Plot #1
Plot #4

applied force
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Question value 5 points

Bicycle wheel A rotates with a constant angular speed w,. Bicycle wheel B,
beginning from rest, experiences a constant angular acceleration ay that
allows it to catch up to the first wheel after one full revolution (that is, after
both have rotated through an angle A8, = A8z = 2m). The graph at right
displays angular velocity versus time for both wheels. Which of the
indicated times represents one full revolution for each wheel?

(a)
(b)
(c)
(d)
(e)

At time t,.
At none of the indicated times.
At time t,.
At time t,.
At time t5.

Question value 5 points

Two American football players are in a tug-o-war competition. In case A, they
pull (with all their strength) on a rope that is tied to an iron ring in a fixed wall,
resulting in a tension T, in the rope. In case B they pull (with the same strength)
against three World football (i.e. soccer) players, who pull back, and the result is
a stalemate—with neither side gaining or losing ground. What is the tension Ty

in the rope in this situation, in comparison to the tension T,?

(a)
(b)
(c)
(d)
(e)

Tz =0
T =T,
5
TB=ETA
TB=2TA
Ty =3Ta

261
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The next two questions involve the following situation.
A pendulum swings in a vertical semicircular arc—from A, through B, to C—and then

back again, in a continuous cycle. The pendulum bob is momentarily stationary at A
and C, and moves with maximum speed through postion B.

Question value 5 points

Which of the figures below best characterizes the acceleration vector for the pendulum bob at position B?

261

7»

(@

b

a

()

aT

©

(@=0)

(©

Question value 5 points

Which of the figures below best characterizes the acceleration vector for the pendulum bob at position C?

\

Mo

(a=0)

()

©

(d

Question value 5 points

A block of mass m is placed on a rough ramp that is inclined at an angle 6 relative to

the horizontal. The block remains at rest.
friction force acting on the block at this moment.

(a) Zero, because the block is in equilibrium.

(b) wusmg cosé

(c) mg cos@
(d) wpusmg sin@
(e) mg sinf

What is the magntiude of the (static)

Uy
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PHYS 2211 B/C Recitation TA and Room Assignments

Tests will be returned in recitation, ideally in the same week as the test is given. In order to ensure that you receive
your test back as soon as possible, please enter your recitation section from the table below on the front of this test.

Clough 123 Clough 125 Clough 127 Clough 131 Clough 325
MONDAY il i
2:05 - 2:55 pm } ‘ BO0S5 Dark, Jason iVBOI Coenen, Ashley
3:05 - 3:55 pm | CO2 Eswar, Aditya B02 Coenen, Ashley
4:05 - 4:55 pm ' B06 Eswar, Aditya : B09/CO1 Coenen, Ashley 7
TUESDAY | ‘7
2:05-2:55pm | C03 Moreno, Maria
3:05 - 3:55 pm | BO4 Dark, Jason s S BN
4:05 — 4:55 pm B03 Dark, Jason S o B |
'WEDNESDAY |
7 2:05 - 2:55 pm | \
3:05 - 3:55 pm | CO05 Eswar, Aditya ‘
4:05 - 4:55 pm J CO06 Eswar, Aditya l
THURSDAY |
2:05-2:55 pm | D B
3:05 - 3:55 pm | BO07 Lall, Sidharth \
4:05 - 4:55 pm | : CO08 Lall, Sidharth ‘
5:05 - 5:55 pm C07 Walia, Saumya
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