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PHYSICS C
Scction 1, MECHANICS

Time=—43 minuzits

3 Questions

Direclivns: Answer il three gquestions, The supyested time is gbowt 15 minutes for answering cach of the guestions,
which are worth 15 pornts each. The parts within a question may not bave equal weight, Show all vour wark mn this
hooklet in the spaces provided after each part, NOT in the green muerl.

hlech 1.

You are condocting an experment to measure the acceleration due to gravity 2, at an unknowno location. In the
mecasurement apparatus, a simple pendulum swings past a photogate located at the pendulun’s lowest point, which
recards the ime 1), for the pendulum to undergo 10 full oseillations, The pendulum consists of a sphere of mass m

ar the end of a string and has a length £, There are four versions of this appuralos, cach wilh & different length, Adl
fonr are at 1he unknown location, and the data shown below arc sent (0 you during the expenment.
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{a) Foreach pendulum, calculate the period T and the sqnare of the periad. Use a reasonable nomber of
sipmificant figores, Bnter these results in the (able above,
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GO ON TO THE NEXT PALE.



lite for Lhis data.
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(b) Om the axes below, plot the square of Lhe period versus the length of the pendulum, Draw o besl-{it straighs
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GO ON TO THE NEXT PAGE.
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value Eexp of the acceleration due o gravity at this unknown tocaoon. hastily your answer.

E
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eXprimenta

(¢) Assuming that cach pendulom underpocs small smplitude oscillations, [rom your [ determine the
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(d) if the menasurement apparutus allows & determinasion of g, that is accurate to within 4%, is your
exparimental valire jn agreement with the value 9 80 ms 7 Justifv your answer,
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(€] Someone :nfnrms you that the experimental apparatizs is in fuel near Barth's surface, tut that the experiment
has been conductid side an elevator wilh a constunl acceleration g. Asswining that your experimental
“value gﬁp is exa-::t, delt:nn.lnf: the magmmdﬂ and direction of the elevator’s acceleration.

I{_ Et,v{’:;f]"\"“ ol s —Fw_.,%;.“; ﬁ fﬁlr"}“- l).)’
,,_{:;.f-fflp-—i_ F%-&’\g‘?ﬁ' I{— EEII‘E”E*T @-gme‘.-;#‘ ?I
M-‘F LJ}" bu.u.r..lf’x e f-‘jvwf‘j"r o D
| % 11"'5;53.—

oo Y ey = g.53% & y 0.
O < e, cq.4 7

AN L}

]

g
|

GO ON TO THE NEXT PAGE.



MMMMMMMMMMMMM

FHYSICS C {% [
Secton II, MECHANICS
Time—45 minutes
3 (ucstions

Dircctions: Answer all three questions, The suggested time 15 aboul 15 minutes for answering each of the questions,
which are waorth 15 points each. The parts within a question may oot have equal weighl, Show all vour work in this
booklat in the spaces provided after each part, NOT i the green insert,

Meeh 1.

You are condueting an €xperiment ta measure the accelerarion due to gravicy g, at an wnknown location. In the
measuretent apparatus, a simple pendulom swings past a photogate located at the pandulem’s towest point, which
records the time 7, for the pendulmm to undergo 11 full oscillations. The pendulmn consists af a sphere of mass #

4l the end of a siring and bas a length ¢, There are four versions of this appacalus, cach with a dilferent length, All

four are at tha onknown location, and the data showm below are sond 1o yeu duning the expenment.
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fa) For cach pendulum, calculate the period T and the square of the peniad, e g reasonable number of
siemificant figures. Knter these results in the table ahave.

G0 CGN TO THE NEXT PAGE.



line for this dan,
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(b} On the axes below, plot the squars of the peded versus ihe langth of the pendulum. Draw a best-fit straigl
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GO ON TQ THE NEXT PAGE.

cxpenimental vakae g, of the ueceleration duc to gravily ot s snknewn Jocation, Juslily your answer,

{c) Assuming that 2ach pendulurm undergoes small amplimde osciltations, from your fit determing the
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fd) IF the mmeasurement appacams allows a detleroioation of g, that is accurate (o wilhin 4%, 18 your
experimental value in agreement with the value 9.80 m/s* 7 Tustify your answer,

Q%0 — 9.09
L= = VLB, pirer
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(e) Someons informs you that the experimental apparatus is in fact near Earth’a surface, but that the exporiment
has been conducted insude un elevator with a constant acceleration a. Assuming that your experiniental
value g B8 casct, determine the magnitde and directioh of the elevator's acceleration.

GO ON TO THE NEXT PAGE.



MMMMMMMMMMMMM (J

PHYSICS C

Secton I, MECHANICS
Time—45 minutes
3 Duestions

Dircetions; Answer ofl three questions, The supgested time is about 15 minutes for answering each of the queslions,
wltich are worth 15 poiats cach. The parts within a question may not have egual weight. Show all your work in this
booklet in the spaces provided after each part, NOT in the green inser,

Mech 1.

You are condugting an expetiment to measere the acceleration due to gravity g, at an unknown location. In the
measuremment npparas, a simple pendulum swings past a photogate located ar the pendulem’s lowest point, which
records the tme £, for the pendubiun to widergo 10 full nscillations. The pendolum consists of a sphere of mass m

at the ¢nd of a string and has a length . There ate four versions of this apparatus, each with a difflerent length, All
four are at the nnknown location, and the data shown below are sent to you during the experiment.
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(a) Por each pendulom, caleulate the period T and the squarc of the perind. Use a reasanable nomber ol
siemnleant figures, Enter these results m the table ahove.
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GO ONTC THE NEXT PAGE.
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(h) ©On the axes halow, plot the square of the period versus the length of the pendulum. Diraw g besg
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(o) Assuneng that each pendulun undergovs small amplitude vseillutions, from your fit detarmine the

experimental valoe g of the acceleration doe to gravily s this unknown Incation. Justify your answer,

GO ON TO THE NEXT PAGE.
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(A} If the measurement apparams allows a detarmination of g, that is accumte Lo within 4%, 15 vour
experimental value in agresment with the valuc 9,80 mv's® 7 Justify your answer.

ME::PEH R f.:-xll-l"_h.ll'l&.."l"._r.':fh 2N 4 E,—:. (.:.':x...f ‘::-:s MKE:-L“
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{c) Someane informs you thak ¢he experimental apparuslus 15 1 [act near Earth's surface, but that the cxpé:rirnent
has bren conducted inside an slevator with a conseant acceleration . Assuming that your experimental

valec Eexp 15 exact, deteomine the magnitude and direction of the elevutor's acecleranon.

GO DN TO THE NEXT PAGE.
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