Physics 2211 BCD Test form Name OFCicia | S(b{d‘lﬁ\bgs

Spring 2015

Test 1 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, February 16!
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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] A rocket is fired from rest, starting at ground level. While the rocket motor is on, the rocket experiences an upward
acceleration of magnitude a,, = 2g. (This is the net acceleration, after the effects of gravity have been taken into

account.) After reaching a height h above ground, the rocket motor cuts off. A

(A) (10 points) Find an expression for the maximum height H reached by the rocket. Express your answer as a multiple of A.
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(B) (10 points) Suppose that the rocket’s motor cut-off occurs at a height h = 1250 m. For what total time Atyor will the
rocket be airborne (i.e. including its powered ascent, its free-fall ascent, and its free-fall descent)?
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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]  The graph at right displays the velocity-vs-time plot for a particle moving in one v 1) ?O(’PLUC Q?\p\& cencut
dimension. Each vertical unit on the graph corresponds to 5.0 m/s of velocity, /=P TALNES
and each horizontal unit of the graph corresponds to 5.0 seconds of elapsed time. / // 7]

N,

(15 points) Determine the average velocity of the particle over the full 40-second ///{, .
interval displayed in the plot. ,/ / 4 2

/—--.

-l AX
ck.e'(:\m"‘\on‘. —\Z\.\) - ﬁ'E ) Yn oune éa\n«cuc.‘rom

—7( = dﬁp\meu\«:w{" = Qteq U“&zi\VQ(QCTLy gk@l«\ sve
.—?on = 4 ( hexght)- Lwdth) = +(3) () = r\egd-‘ve Absp\«a«cd

905 area A)(c =+ Q$€.pq,re5

? lez = — 2 (hayht) Lot = L (D)(3) = =10 squaves

[ )
ney areq doangle

= '\\a‘k\af‘ea\‘s. Z:(e';,: +q-[@:~—'l$iuar~( _
Aoz each sguare hos ‘area’ = (B M/s}-(Ssec) = A5m

o | 5% =L-25m> |
&QS‘ \ = L{Oseca«fig

‘&94»%\ e\gpsed Ttuwe TS bloz™ X sguares X \ \sgvare

;i

hewe T, = 252 2 L0628 D

Siuce. QNG £ik% has ‘LULOQ\E:\LL@L__M)/, Noeel\qwswa\-\

Question value 5 points — mark your answer in space #1 on the answer card.
(1)  Which of the five plots below best represents the X-Vs-tgraph for the partlcle‘7
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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.

[HI] You are hiking cross-country, aiming for a wilderness campsite AHO" th B - <+D>/\
that is a distance D =12 km due east of your starting point. A , - L
difficult, rocky ridge blocks your direct path, so you start by ! —>
traveling in a direction @; = 23° south of east. After travelling a start

distance d; = 9.0 km, you turn and travel in a direction 8, = 33°
north of east. After travelling d, = 4.0 km, you find your way
blocked by an impassable swamp. You travel due east (6; = 0.0°)
along the edge of the swamp for d; = 2.0 km, at which point you
reach a clearing and the swamp ends.
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(15 points) What displacement will take you directly from the
clearing at end of the swamp to the campsight?
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Question value 5 points — mark your answer in space #2 on the answer card, aswesr
(2)  Compare your average speed during the trip, v,,,, to the magnitude of your average velocity during the trip, |7,,|.
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(a) It must be true that v,, = |,,|. N/@j“ 2VgN C&)J-\‘L}uﬂ dq ;
(b) It might be true that v,, < |#,,]. . ok .
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Two cars move along the x-axis, with the velocities plotted as functions of time in v.
the graph at right. Car #1 starts at initial position X;; = (0), and Car #2 starts at #1
initial position X,; = (—D).

Question value 5 points
(3) At which of the times indicated in the graph will Car #2 first begin to‘ reduce its) < b d t

distance from Car #1?
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(a) Attimea.

(b) At none of the times shown in the plot.
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(d) Attimec. “ "
() Attimed. | N@Le well § CardtQ s'Fmts @d"* behind [
O'FI‘OM ~D 4o -E'-p-k‘4 e ;a_-.a Moves TR A *,JQA,\PCGL\OD WL 4
Pl moves TA p_ggﬂ_«_«f? dat‘ed‘\w:b A\s“('uug beluweam curs I
dgC.a‘-(el,, Tnereasing
o bedweea £, and ‘E&) botin cars are Moy TR posihw
direchion | bot T3 moutag Lgler o %ﬁm A;;«l.um(
i RSy /AT wwe)nj
=D only glter 'ﬁij s #2 wovinq fedder Ta same dineclion ge |

Question value 5 points
(4) At which of the times indicated in the graph will Car #2 overtake Car #1?

- a) Atnone of the times shown in the plo‘t;l

(b) Attimed. ~

(c) Attimea.
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The motion diagram at right portrays a baseball player rounding
second base, as seen from directly above. Please use this
diagram to answer the four questions below.

Question value 5 points
During what two intervals is the baserunner gaining speed?

(a) Between frames 4 and 6.

(b) Between frames 2 and 4.

c) _Between fra and 5
(d) Between frames 0 and 2. R - —_— Y
(e) Between frames 1 and 3. ‘“%'“3 speeé Means MQLL"J“ of Suredve AP s (”' VS) 3‘4403@'
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Question value 5 points
During what two intervals does the baserunner experience negative acceleration?
14

1" .
(a) Between frames 0 and 2. an‘lr\vc ch/ \Aa,s meam‘nj '(:or- a vecﬁor\

(b) Between frames 2 and 4.

\(c) _ There is no valid answer to this question.] When s ‘Q"'\Pa’*%i fo an _e_S_‘Laélis_ler
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Question value 5 points
During what two intervals is the baserunner’s velocity most nearly constant?

\(2) _Between frames 4 and 6.l Ta the 5\'\“"8’“““\ jh’\'?- 7'}_;(6 Sr}m}é&f‘&nuaﬁé
b) Between frames 2 and 4. o O‘oS@(\IC ’\‘\«n‘{' \[15 an) \/5 ¢ Wave aeai [t e

(c) Between frames 1 and 3. Same wmaqns L As
(d) Between frames 0 and 2. 4 tide ancd direckyon

(e) Between frames 3 and 5. o "
Vg = V¢

Question value 5 points

(8)  Which of the arrows below best characterizes the direction of the baserunner’s acceleration at point 2 ?
(a) g) (© (d) (e)
Slowig dowm  This @ descehes Thg T descnbes
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Point P is located at coordinates (x,y) = (+4.00 cm, +3.00 cm) (top right). A YA
second, rotated coordinate system is established—the uv-axes, which have been
rotated by and angle 6= 16.2° clockwise from the xy-axes (bottom right). <xy>=<34>
It may not appear that the position vector 75 is the same in both figures, but it is! 5 E
'3
Question value 5 points N !
(9)  What is the u-coordinate of the same point P? _ T — X
=
(@) 7, =(+3.84cm) A?’
b # = (+3 00 cm) | "
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Question value 5 points
(10) What is the v-coordinate of the same point P?
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d) 7, =(+3.57cm)
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