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1) A block of mass m is set at rest on a ron
uncompressed. Someone then comes along and
an amount Ar, and holds it there. .

)z|h surface () up against a spring (k) that is initially
pushes the mass into the spring until the spring is compressed

® la) (5 points / ]
1 ) What is the total amount of work done on the block during the compression?
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e 1b) (5 points) How much of that work (done on the block during compression) was done by the

spring?
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All surfaces are frictionless

2) A pair of identical ramps of mass Mj sit at rest, facing one another, on a frictionless horizontal surface,
as shown. A small block of mass AM; is placed at a height h on the left ramp and released from rest. Assuming
the contact between the block and each ramp is also frictionless. ..

o 2a) (10 points) How fast is the block moving when it reaches the bottom of the left ramp? (It might
be a good idea to check your answer in the limits M, << M and M; >> My).
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o 2b) {10 points) How are the horizontal components of the block's and the right ramp’s velocities
related when the block has traveled as far up the right ramp as it's going to go? Find the greatest

hieight to which the block climbs on the right ramp.
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POne compressed the spring
o Ic) (10 points)  How much work was done (in total) by the someone who I
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o 1d) (10 points) 1f the block is then released, how far from its initial position (when the spring was
compressed) will it move hefore coming to rest?

AE= Whe
A+ ADy+ AQg = \'\]5‘”
mga’

o 0 + hk(o-aXD)=

k 2~
d= 2k g

o 2b) (continued)

e 2c) (10 points) How fast will the black be traveling when it leaves the bottom of the right ramp?
Under what condition(s) will it return to the left ramp?
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3) A heavy, uniform cylinder has a mass m and a radius R. It is accelerated by a force of magnitude T

that is applied via a rope wound around a light (read negligible) drum of radius r that is attached to the
cyhinder. The coefficient of static friction is sufficient to allow the cylinder to roll without slipping

® 3a) (15 pts) Find the frictional force acting on the cylinder.
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e 3b) (5 pts) Find the acceleration of the center-of-mass of the cylinder.
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e 3c) (5 pts)
force T, what would be t

r. you can give the cyling ;
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o 3d) (5 pts) In what direction will the force of friction point when the cylinder s acceierating
the circurstances laid out in part ?

§ -%, TE o oaphven “het i, & Powks
e Yne Swechion e aceomed — o
Ponting %},&m (wng?? ) = —The, dg
CO'D(SE- S Ll 1ess y‘ Onles-o oS
s exisn bm,is )/




