Physics 2211ABC Test form [8 Name SQI,,{‘. ous

Spring 2018
Test 2 Recitation Section (see cover page):
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. Test
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.
Hf (20 points) A cannon launches a projectile from ground level with speed v, Pl
. . . . -
at some angle 8 above the horizontal. Find expressions for the maximum Pie
height H reached by the projectile, and also the horizontal distance D that the ,/'
cannonball travels as it reaches that maximum height (see figure). In each ’ H
case, your answer should involve only v,, 6, and g. v, 4
Finally, calculate the ratio H / D. Express your answer in terms of 6 only. 6
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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.

[II] (20 points) A playground merry-go-round of radius R is initially at rest. It is @ o
pushed by several children, giving it a constant angular acceleration a. What is side view
the acceleration vector d (magnitude and direction) of a point on the rim of the

merry-go-round, after it has rotated through one-quarter of a revolution? ?Z
a
Express the magnitude of d in terms of a and R. Express the direction of d as an Y V\a

angle in degrees, measured from the radially inward direction.
e

Hint: start by finding the angular speed of the merry-go-round after % revolution.

(o) O = accd\edtion vedor T~ 20

—p 7+ hos dwo companeits s here e wiil
C“DO‘.C ‘o ACCOMPOSQ s @}_@_‘_ anc) -\-Mﬁl compoxp‘ls

w“"? MMHm ?é’—'} Cor A«‘NA%;\} % Qran

top view

anqle relefive Yo rodral ditectien

—

) per k?w‘, &d qmaolqpspud aldenr | =
Yo cevelviron (46 =4 (%) '-‘-‘-]_E) \ \ a o
5‘&6«4\\4_!3 Ceom rest Cw; ::O) ,V‘H"
cone ek angulon ccceleratton

) u ; +}9V\:
=D Leed epuchen’ for angoler we G- O + 200 (E)

(») Sl rediel ad -\mgcuhm( acelention c:MPOKﬂJf S
\QT(M =& R\ y NO Mﬂ‘ca((d!k‘hﬂu l\iéeoj
| Qrad = w;_ﬁ — yobsite or wc" % \d}w[ = (TF.()R\

I __\D_(;":T\‘Mj"‘ - - =

— e e

(D) G wageitede, divedton angle Gor G
18] =\ Oy +0nd” = ARN 1

I~
O <ton' (Z22) hur (k) oi'Ch) = 101° G | 72
Qyan \ tadis) .

|

72 2 2300 R \\




822

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.

[IE] (20 points) A block of mass m is being pulled up a rough

inclined plane by a cable, as shown at right. The plane is inclined sin 30° = 1
at an angle 8 = 30° above the horizontal, and the cable is inclined 2
at the same angle § = 30° above the incline itself. The 1 , V3
coefficient of kinetic friction between the block and the surface is o L2 cos 30° = —-
U, = 1/4. The block is observed to accelerate up the incline with 1
ld} = 2 g (where g is the acceleration due to gravity). tan 30° = 7

(/) Draw a free body diagram for the block. The quality and clarity of your diagram will be graded as part of your work!

(if) Determine the tension in the cable. Express your answer as a numerical multiple of the block’s true weight, mg.
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Question value 8 points
In the figure at right, a block of weight W = 25 N is placed on a rough surface, and
pushed with a force of magnitude P = 15 N, directed at an angle 30° below the
horizontal. It is observed that the block does not move. What can we say about the

coefficient of static friction?

(@)
(b)
(©)
(d)
(e)

Us must be = 0.300
s must be > 0.600
us must be <0.400
U must be > 0.400
ug must be <0.300

TR

Question value 8 points
A kayaker can paddle with a sustained speed v through still water. She wishes to
ferry across a river, directly to the other side (from A to B). She aims upsteam at an
angle 6 from straight across (toward C), but she finds that she actually ends up
drifting downstream at the same angle @ from straight across (ending up on the far
side at D). What is the speed of the river current, V5007

vhod-‘o‘o‘a- : V\unt(o waber

(a)
(b)
(©
(d)
(e

Vwater = 2V Sin 8
Vwater = (V/2) cos @
Vwater — VSIiNG
Vwater = 2 Vtanf

Vyater = V COS 8
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The next two questions involve the following situation:

You are on a train in a windowless boxcar, facing toward what
you know to be the front of the train. A single lightbulb hangs
from the ceiling. You observe that the cord does not hang
vertically, but instead hangs tilted toward the front of the train,
making an angle 8 = 18° from the vertical.

~g=~

E back of train o front of train a
M
Question value 4 points Tg‘w s
Which of the following statements might describe the motion of the train? »

Hint: draw a free body diagram before you try to answer this question.
(a) The train is moving backward and losing speed. T- TCOS 9
(b) The train is moving backward at constant speed.

(c) The train is moving forward and gaining speed. m X

l (d) The train is moving backward and gaining speed. l !
O

(e) The train is moving forward at constant speed.
P(::‘" Ahtgmm‘ %m(:!:man unboalanced/ Mﬂ
¢ Yowarct rear oftrein
’L,\,L, 24 [ow | The boll (and honce, $ramm

Question value 4 points

What is the magnitude of the train’s acceleration?

(a) zero

(b) 9.32m/s> f_hen\y one l,ﬂ-udh“n Aw:njvo‘

(©) 3.18m/s’ aver hao ‘i QC(Q(CM'INW\

(d) 3.03 m/s®

() 6.17 m/s*

Now, lpply 2 Law*
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Question value 8 points

(5) A block is subjected to an applied force F of varying magnitude, and the magnitude it
of the block’s resulting acceleration is plotted as a function of F, as shown at right. | IR )
The block is then broken apart into two unequal fragments, large and small, and S Pl
each fragment is separately subjected to the same series of force measurements that | A
was used on the whole block. Which of the graphs below best represents the a—vs— b C
F graphs for the two fragments? " applied force

acceleration
\

smalf;

latge

large small large

acceleration
acceleration
acceleration
accelf.;_ralinn
_acceleration

applied force applied force applied force ! applied force J applied force

(@ (b) (©) ()] (e)
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Question value 8 points

(6) A block is placed on the floor of a stationary elevator. When given a shove with initial speed v, it slides a distance D
before stopping. With the same elevator is in motion, the same block is given a shove with the same initial speed v,, and
the block is observed to slide a distance 2D before stopping. Which of the following statements might be an accurate

description of the elevator’s motion? v
—25 é_ﬂ ahrest

(a) It can either be ascending or descending, but it must be moving
with decreasing speed.

r 44 r 4 4 .

(b) Ttis descending at increasing speed. @ : ¢

[
[} (
(c) This situation is not possible; the block will always have the same . ”" “A‘ “
k—?&a&“'ms ® (‘ "“’PF‘\"_S dighaver

stopping distance D, no matter how the elevator is moving.

(d) Itis descending at constant speed. \[£1' - Vi‘l* 9.'65-)7
(e) Itis ascending at increasing speed. O - VDL +g_<-qx+d>
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