Physics 2211M Test form Name S l O‘\‘O\OV\ 52.".—

Summer 2016

Test 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:
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Our next test will be on Wednesday, July 20!
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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.

(Il (20 points) A large crate of mass M rests on a rough floor having coefficient of P
static friction g, = 0.64. The crate is pulled by a cord that is angled at 8 = 36.9° M
above the horizontal. With what minimum force must the crate be pulled in order / r
for it to actually begin slipping along the surface? / \ _______

Draw a free body diagram as part of your solution. Its clarity and quality will be
graded as part of the problem!
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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.

{IIl (20 points) A large block of mass 2m is initially held on a frictionless downsloping
surface inclined at an angle 8 = 30° below the horizontal. An ideal cord is attached
to the block, passing over a massless and frictionless pulley to where the opther end
is attached to a smaller block of mass m that hangs freely in space.

Same.

T % Tewsion

Find the tension in the cord and the acceleration of the two blocks, after the larger
block is released.

Draw a free body diagram as part of your solution. lIts clarity and quality will be
graded as part of the problem!

Noke well — when releseel , both blacks L begin acoelemtiug
AY Zr.: =0 —> (+N>+4-’Nw3cosa> =0
Zf _ o b‘g block !
(4T + £rAngsis) 49““3<+q>
T+ ngsme =2M0
T + 2w (‘i) =amq _
50 E:_“:i_\ - ‘qu@

\ —
\ Noke well % i§ gpzpos
T &C\ —‘-\‘e“a “ M‘(‘h‘x ZFY —-W\Oy

L) SN a1=<-q> AT+ m) =M £O>

s s mele

I —_—

Two egoattons W T, O: .\a'le o’ (Trma) + 2(T- ma) = AMa +2(-w3)
add (D*Q"@*ez'“' AT —wWg =0

weaake T . hag
64 \)'\'WC"' (D "@ *D(?r\‘:;‘:;;; T"|M53 = Ama -(-w\a, T davdt-;;\‘i g
ng =3wma —d \ = ?'- \ Corcs

ol o\ovsous\y Wheas Page 3 of 8
untds of oczd



251

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.

(I} (20 points) A conical pendulum consists of a mass m suspended from a
cord of length L. The mass is whirled in a horizontal circle such that the
cord traces out a cone that is oriented at an angle 8 from the vertical.
Determine the required angular speed w for the conical pendulum that
will result in a cone angle of & = 60°. Express your answer in terms of

the symbols L and g. h oy
@

Draw a free body dzagram as part of your solution. Its clarity and guality will be graded as part of the problem!
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Question value 8 points
(1) A child having true (or gravitational) weight W is riding in an elevator. At a particular moment, the child’s perceived (or
apparent) weight is greater than W. Which of the following statements accurately describes the possible motion of the

elevator?
l@) The elevator is descending and slowing down. A PPQW“‘ we '\8‘1'* w?l\ M

(b) The elevator is in free fall. (le =yes) bg eega( “'O —"Ne QMJMWQ‘ Q'\T
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N
(d) The-eloveteris-aseending at-a.constant-speed. &C(M' “ﬂ_
4\ (e) The elevator is ascending and slowing down. de = 1"5)
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Question value 8 points

(2)  As a safety engineer, you are reviewing the design for a new rollercoaster ride at
Six Flags. The centerpiece of the design is a huge double-loop, in which the cars
pass twice through an inverted loop of radius R while travelling at a speed v. When
you “do the math” you see that the ride is unsafe, with passengers tending to fall out
at the top of the loop. What changes to the loop might make the ride safe?

a) Increase the carg’ speed, and/or decrease the locmadm

(b) Decrease the cars’ speed, and/or decrease the loop radius.

(c) Just strap the passengers in more tightly and hope for the best.
(d) Decrease the cars’ speed, and/or increase the loop radius.

(e) Increase the cars’ speed, and/or increase the loop radius.
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Question value 8 points

(3) A toy rocket of mass m is placed on its side at the edge of a
cliff, with its nose oriented horizontally. The rocket motor
ignites, generating a thrust that is three times the weight of
the rocket. After it leaves the cliff, tiny gyroscopes keep the

RS- e
rocket in a horizontal orientation. Which of the plots at right A i

best depicts the trajectory of the rocket?
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Question value 8 points X -

(4)  The figure at right shows the position-versus-time graph for an object travellin b l Lo

g grap ) g _

along the x-axis. Which of the statements below best characterizes the net force that -.\\ Lo

is acting on the object? A |
t

(a) A constant, negatively directed net force is acting on the object. T \\\Wq

Kb) No net force is acting on the object. l Lo I N -

(c) No forces at all are acting on the object.
.

- af

(d) A constant, positively-directed net force is acting on the object. )( -V .L e -‘-\\-—f——
(e) There is a net force that is initially positively directed, but then V5~ L_ TS Co'gl«"*

drops to zero and then becomes negatively-directed. VI
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The next two questions involve the following situation:

Block A rests atop block B, which rests on rough ground. Block A is pulled
to the left at constant speed, in such a way that block B moves with block A. gﬁr" A
~ B
0 wmeves with A , 503|B poves ot constawt speed | s
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Question value 4 points

(5)  What are the horizontal forces acting on block B?

"

(a) A leftward friction force from Block A_and a rightward friction force fronj o B A_g_es move 'ﬁg") Q'nﬁ
the ground—with both force
g g Ngﬂ\n amm:l

(b) A leftward friction force from Block A, only.

(¢) A leftward friction force from Block A, and a rightward friction force from e
the ground—with the leftward force being greater than the rightward force. bf ﬁw ) ‘&‘2:“_

(d) A rightward friction force from Block A, and a leftward friction force from

the ground—with both forces being equal in magnitude. Py B ! F‘ S [:P Q;L

(e) A rightward friction force from Block A, only. G o ! A. e h\OCk
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Question value 4 points
(6) What force (if any) is paired with the upward normal force by the ground on block B? QWA 4‘50 sav, d[ "
rY X4

' we Yo
(a) The weight of both blocks A and B, pushing down against the ground. \M@'A"‘S
(b) The weight of block B, pushing down against the ground.

\(c) The normal force by the bottom of block B, pushing down on the ground.

(d) The normal force by block A, pushing down against block B.
(e) The gravitational force by block B, pulling upward on the entire earth.
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