Physics 2211 B/C Test form Name S e [d‘i‘;@n S
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:
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Our next test will be on Monday, March 14!
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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.

[I] (20 points) Lou is standing atop a cliff of height 4, when he sees Hank ~ _.=-"
across the canyon, atop a cliff of height 2H. The width of the canyon is . e
W = 2H, as well. Lou throws a rock at Hank, to get his attention. When v, 7? ot
the stone strikes Hank, its velocity vector is exactly horizontal. /
d
What was the initial velocity vector of the thrown stone? Express the initial 2H
speed in terms of the paramenters H and g, and the initial direction as an
angle above the horizontal. H
-« 2H >

(D\’er‘hm/\ MO"'?Dn: Free fqll
-\T\';"‘Vﬁ "4‘3) st ("&:‘1 qn.)
Vygt = Vyi* +9~<‘S>z‘9 (speed epn)
@ with V=0 ot apex, Speed eguation gives O =Vy; 2L LD
—b Wy = \jaqH \ an- <+ngH >\
® Knewng '\-j;’.(: and wow .\71.‘, ) veloaty ego ahen gives Hue o€ Claght
Loy - {+iagh'> = L3> ater .
L"> lAt}oT = \l-%ﬁ'(
® Hoctoal mobion s Conslest velocdy Vx
Z?( =_\T;g st (A\‘selk(mv" epn ) N g
have: (+AHD = Vx atrer =V \F—E
vsTag Gl ‘\‘TVMQ'C -C'\-\‘:)HJ we e

@ ”Aﬁg Het Vy;:_‘\L,‘, 5 S sﬁaﬁh%wuré‘l-o recou{pj\a( V;
= 4*"19” >?_ + é\]zgﬂ >,)

= QW at agle O ’4504L°"e

hees 3&“«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.

(I} (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
graupd, you are actually travelling in a direction 8 @

max. You quickly deduce that you are flying
decide to correct for this crosswind by aiming a little bit to the west of your
destination (still at maximum throttle).

make this course correction?

nele WPsl<[VM‘ — this fells us Hol- Here 3s @

Two-&ia precision)

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

M )hq&l?hm‘k‘ the crossid

Casic vedon wmath Wil
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A
= £40300VmyT + <+ 0.MAVIO )

ammalin

5‘“(( -\7?5 =-\79A +VA3 \ we WGW* \IAs zvps‘ VPA

{40, ‘)00\&)1 * {0.‘7&1‘1‘0\) 13—.‘ = [ {H¥nd 3 -\ .

east of north, with a speed
rough a moving airmass, and

initial flight plan
north =7
4o
g bions
A I, ground
> e/ | net
VPA - [Q Vtﬂ‘*. |

TATL east = I
revised flight plan
north =7

A

N
T = 7e03000eS) + (O258Vm))
Vﬁ% <+03 “>L < \\/D ':?.ez W‘“A

= =

0O >?+ <V3mnc\>3
' Lo Speed along grased ¥

Sestres Uy 40 be
Mh,;é_ugmﬁ 4
~\ 5Tw¢ +0.300Vm = O

0
oo 20300 - P= |14

| —

Ve cosqbf\\ )

Vi

\)%W = VM C95¢ -0
= 0.954 Vm
touwés 4o

2S8Vm
-025%Vn = 0.6358Vm

rosnds to i""‘_‘_ﬁ.h (4wo dxgit pre&i?w)

Page 3 of 8



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.

J}l’[ (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

[m] 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 ~ Helpful math:
force P. Express your answer as a multiple of mg, the block’s actual sin(36.9°) =

weight. DA
\I= roed N & Tnlwe =¥ py = 0.40 =

c0s(36.9°) = :;‘

3
5
2
5

a=020g= g

Z-F7 =Ma;, (nom( Yo ':or'rocz)
(+N>+ (‘Ps?n9>*’éms ©s6d =0
(N-3 P -4ma =0l
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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) Ascending with anjupward acceleration)that is steadily inerensing-in-nresmitede. u %}ns
(b) Acsending while losing speed at a constant rate ( downward o,ael) C M W= |:}W
(c) Descending with an dewnward-aseeleration that is steadily inereasing-—in-magnitude. ot weigh', B
[(d) Descending while losing speed at a constant rate.}
(e) Descending while gaining speed at a eenstent-rate. {no acel ) ﬁ Q

= = : = = “M”' w
WX=1.0W = caustaul ¢ N =1OW w‘:_:, e concked ,‘aacous‘aw“‘

@

3)

SWe v W aceel -
N £= s V= dawn, ¢ peed decteastey is cousrstent with G =opwand

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) Descending with an increasing sggez] a =Aowv\ Qm'te'" é}q‘qu(g N \Q_S ('o" m\lql a!(d

(b) Ascending with an increasing speed. a 2Jp — les; kruc{w\ -Q\Tdkﬂ
(¢) Descending with a constant speed. G = (O — legs MW‘“\ 'COPCQ

(d) The block will always slide the same dlStanteN%?q_ T] .mq.'_ s ) N < ’V%

regardless of the elevator’s vertical motion.

(¢) Ascending at a constant speed. ‘G =¢) & Q\[ — Frex- QQA,.( D\‘Qgﬂi‘: 9"15:
VQA\\CQ.‘ acel mod- ?H
A,auMw'aNI

My —
Question value 5 points 5 #S:  #4s g A y
Blocks A and B are placed on a frictionless surface, and are subjected to kS / Lot d ] ,f..’é#3
horizontal applied forces of varying strength. The resulting accelerations for each % et y LA
block are plotted as a function of the applied force in the graph at right. If the S T / p -1
blocks were glued together, and subjected to the same series of applied forces, rn / F
what would a plot of “acceleration-vs-force” look like? [Hint: use the grid.) ,, /; s i 1B, +
A ;—E h hg, ¥ ; ’ - o V=
@ Potks Q= = & acelerwhton qraph bes /AN P15 | o be
Plot #2 Slope ~ A :'} ERP 2 anns 4 onz of
S Tlot 73 fe ~ M é AT ) e
(d) Plot#1 2l il +we
applied force

(€) Plot#4 From Qraphs Slope (g;%—) Slope(®=2
408 lope (&) = 1 Slope (A) — wass () = Y mass(4)
trass (b+A) = B mass(A)
slope (B+A) = ’\g S\epe (A) = E‘ @)
':JopeCMA-) =% o4 — M#Q
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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 a that
allows it to catch up to the first wheel after one full revolution (that is, after .,
both have rotated through an angle Af, = 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? 4

(7

(a) Attimet,.
(b) At none of the indicated times.
\(c) Attime t,
(d) Attime t1 Some "‘0“@(

(e) Attime ;.

=D Same. area under exds qraph
A: rectongle & areq = base x heght(4) X sque bese,
B +roangle  area =Lrbage x height (B)

5 Giad Brme when  hagit (D =L heght (89

S Yove of ttme 1, \
Question value 5 points

Two American football players are in a tug-o-war competition. In case A, they Tp
pull (with all their strength) on a rope that is tied to an iron ring in a fixed wall, S
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,;?

(@ Tg=0
(&) T,=7, | cousider o poial P on roe

© Ts=3;T, - n ‘ooﬁ\ cows | Pis Tn
d Ty=2T, .
© Tp=1t, e@(br am

—b +enoton 15 p&)“’ﬂ(ﬁ oA P YA Bdﬁ\ A\U‘EA}“‘S
Ap#m‘ ' ‘TLJ—A-" ‘:_A_“—-’ Fs.’mgu,\ (w o@Pkyctf o MP‘_)

‘ G““M‘S)
wall
‘ egv"labﬁap. T ggorhlortom
|
Ta ‘ Ty Te IA.-—O——; Faine " (s.ag«_(paﬂbye(@ws)

- =)
F (3 dayerd M&/\/:: Y eqoilonvm

As Sar as Y rope ¥s cancemed,both claottons are Ve same
50 TB =TA
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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 withfmaximum speed through postion BJ

Question value 5 points
(6)  Which of the figures below best characterizes the acceleration vector for the pendulum bob at position B?

L ! i\ b L
@) T=® RO L | @ T @ -

a a a ‘ (@=0)

(a) (b) © ) (€

V& "MN“W‘“‘ = MoK 60 po “‘Qﬂecw'h\‘i‘/m‘gq“)‘q‘ C&((C.-(
Question value 5 points bot “cre V{QF(WMI)MMA IMP"\‘"—S @__' ﬁtte.(em’l?“&v\

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

D S S SN R T "

L4 v e ~4 P ”
- @0 4 N -

@ ®) © @ ©
Ne =0 — no nelren weans N0 Madval gecel u&k@f)
C 1% ﬁ"\"‘v\ '\5 pﬁu&"“ h‘%ﬁt V -/ 'c'lq‘ v \V‘“ hc/ CA?N“ a

so N =VgV; (o) = () = / 50 there T -l-qum“ql aael

Question value 5 points
(8) A block of mass m is placed on a rough ramp that is inclined at an angle 8 relative to “
the horizontal. The block remains at rest. What is the magntiude of the (static) U
friction force acting on the block at this moment. ’\ ‘ ]
(a) Zero, because the block is in equilibrium. \
(b) usmg cosf —— (qr-O) z E = O "°‘L"'"f
(c) mg cos8 N Y Md

(d) usmg sind

\(e) mgsin()' _ ““.9.- th =O
g waws® 8+ Emgsied=0
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