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o Answer all the questions.

o Write the solutions explicitly and clearly.
Use the physical terminology.

¢ You are allowed to use Formulae Sheet.

¢ Calculator is allowed.

¢ You are not allowed to use any other
electronic equipment in the exam.

¢ I declare hereby that I fulfilled the requirements
for the attendance according to the University
regulations and I accept that my examination
will not be valid otherwise.

Question | Grade | Out of
1A 15
1B 10
1C 15

2 15
3 20
4 20
5 20
TOTAL 115
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1. A) A 25 kg block slides into a spring with a spring constant of
320 N/m. When block stops, it has compressed the spring by
7.5 em. The coefficient friction between the block and the hori-

zontal surface is 0.25.

What is the block’s speed just as the
block reaches the spring?
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B) In Figure, a block of ice slides down
a frictionless ramp at angle § = 50° while an
ice worker pulls on the block (via a rope) with
a force F. that has a magnitude of 50 N and
is directed up the ramp. As the block slides
through distance d = 0.50 m along the ramp,
its kinetic energy increases by 80 J. How much
greater would its kinetic energy have been if
the rope had not been attached to the block?
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C) A force F = (cx — 322)# acts on a particle as the particle moves
along an x axis, with Fin newtons, x in meters, and ¢ a constant.
At z = 0, the particle’s kinetic energy is 20.0 J; at x = 3.00 m, it
is 11.0 J. Find c.
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2. Figure below shows an 8.00 kg stone at rest on a spring. The spring is
compressed 10.0 cm by the stone.

i What is the spring constant?

ii The stone is pushed down an additional 30.0
cm and released. What is the elastic potential
energy of the compressed spring just before that
release?

k iii What is the change in the gravitational potential
energy of the stone-Earth system when the stone
moves from the release point to its maximum
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iv. What is that maximum height, measured from
the release point?

Y
m=8 1:3 !
Ong' " M=0Iim IFFS {') ES—-F =ma=0
at rest

FBD -élt-moi =0

) push dum 0.3m fiHar  * C0im) (2)(31,
KA BU=0 %é %{ U s Ay ?5‘/ Ym /)
0 0 Ko
~N Up= L o2/  —62.77
8) ot mevmn il ) “F I T
manimm. hejyht I 44 .-:/}{ ty
t‘v) ° ’ . )
ufzmoiA’: €2.727 @ @ —f_ﬂ =6273
h=€2.23 _ £33+

g (3 éﬂ) ( 3.3@/54)

2 o
e e oy

=0.m

T O




3. In Figure, a 300 g ball with a speed v of 6.0 m/s strikes a wall at an
angle 0 of 30° and then rebounds with the same speed and angle. It is
in contact with the wall for 10 ms. In unit vector notation, what are

i the impulse on the ball
from the wall,
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wall from the ball?
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4. In Figure, block 1 has mass m; = 460 g, block 2 has mass my = 500 g,
and the pulley, which is mounted on a horizontal axle with negligible
friction, has radius R—5.00 cm. When released from rest, block 2 falls
75.0 cm in 5.00 s without the cord slipping on the pulley.

In unit-vector notation, what are

R i What is the magnitude of the accelera-
tion of the blocks?
ii What are tension 75 and tension 777
h I iii What is the magnitude of the pulley’s
i angular acceleration?
o | "
iv. What is its rotational inertia?
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5. A solid ball of radius R = 0.2 m and mass M = 3 kg is placed at the
top of a ramp of height h = 1.2 m and § = 37°. (Hint: I = 2mR?)

i If the ramp surface is frictionless, calculate the ve-
locity of the ball’s center of mass (Ve ) and its
angular velocity (w ) at the bottom of the ramp.

ii Calculate the minimum value of the coefficient of static friction
(us) that would cause smooth rolling (no slipping) of the ball down
the ramp. Calculate v, and w at the bottom of the ramp for
this case.

iii If the coefficient of kinetic friction (u;) between the ball and the
ramp surface is 0.1 and it is known that the ball does not roll
smoothly down the ramp (there is sliding), calculate vy, and w
at the bottom of the ramp.
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