P g1}
Pi21 University of Rochester NAME <:, WIT O™ FQ‘.‘ é"//t{ _

S. Manly Spring 2003

Exam 1 (February 18, 2003)

Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Problem 1 (20 pts):

The 1-dimensional motion of a particle is described by the velocity-time graph given below.
Draw the appropriate qualitative position-time and acceleration-time graphs for this
particle. Assume the particle starts at x=0 at t=0,

+

X(t)

t
vty "
0
t
+ creh "‘:Lj {2 o it
a(t) .
i : @ =0
O-MW@"""‘S B T e
t




%
P121 University of Rochester NAME gow ey KQ{Z( - ;/M

S. Manly Spring 2003

‘ o 1) 120
Problem 2 (20 pts. no partial credit):
Problem 2 (20 pts. no partial credit 2 0
The sketch below represents the trajectory of a golf ball going from point A to point E on i; gg
the surface of the earth. 5) 70

What is the direction of the acceleration at point B?
a) Itis up and to the right.
b) Itis down and to the left. tot /100
¢) Itis straight up.

) Itis straight down.

€) Itis zero.

What would your answer to this question be if the golf ball were hit on the moon instead of
theearth? T 7 Woud Nov Ql&c..v\pr_

Back on earth, at point C the velocity of the ball is
a) a maximum and is directed to the right.
b) Directed to the left.
¢) A maximum.
) A minimum and is directed to the ng_l,ly
“Zero.

Problem 3 (20 pts):

Briefly explain why you feel pressed back into your seat when sitting in an airplane that is
taking off. You can use a diagram and refer to it if you wish.
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Problem 4 ( 20 pts):

A steel ball of mass M=1.2 kg is tethered to the end of a massless cable. The ball is attached
to a spinning axle that causes the ball and cable to rotate in a vertical circle as shown below.
The ball moves in a circle of radius 0.6 m centered at a height of 2.0 m above a flat surface.
The rate of rotation increases VERY SLOWLY until the cable snaps. The cable snaps
when the tension in the cable reaches 100§ Newtons. Relative to the position of the axle
over the floor (x=0 in the sketch), where does the ball hit the ﬂoor

Dp‘\ i
AT l”ﬂ e R T-Ma)

N"fj@ cu
o L ' Cr T brecic = j00 N
o?/ T %Mﬁ / AT b T

MYy vZ 0.6 (,00 -0.2)(4.5)]

Mvz" -— M
$'F= mxz_ oe {—Mca I3 9
7 V= 6,64 M/
e Te ".‘f‘.fi Mct}. 7"' — *M i ”\0'\‘50%*'“9
- e [N ¥ VY =
§> /ﬁ’}ns-eﬁ\_ TS A-{uAUJg Caamui‘?s:'f AT Tl Bollo s ) A
) : : ' ¥ -
'ﬂ’lce% Mecgn & Tl }:aoH:oM o Chhere cable braafec i
e f " - 1 . N . = : o R — —— —‘B
AETer et 1k ) g_:,o\:@{ér{,{_ Mptionm f ! :‘;D X=Xy

T
. 2
Y: Yo ¥V , 1 /z&

Tff 053 Seruu\JS
= Tf:“\-ﬁ ‘.‘K A}P

H=2.0
" < [6.64%) (0.5%5)

% - 1.y2 Mebds

L gty ot Bl
X decreasing and <0 Xincreasingand>0 ', 3.52 Metag

‘ > g . o tihi of x=
AN S A




Pizi University of Rochester NAME SO( uﬁ" A kM %M

S, ,"_\’l‘dﬂi_\' ‘ﬁqpl ng g e .., |0 - @ e

Prf_ blem S ( 20 pts): Wi
\J e

A - -

n, ,(’\ Consider the arrangement of masses shown below. Let M1=3 kg and M2=6 kg and M3=4 kg,
N The pulley is massless and frictionless and the string is massless. The %ble surface is frictionless.
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