physics 200 Name: /P@V
practice Test - Circular Motion, Gravity, and Energy '

G = 6.67x10" Nm2/kg?

1 Calculate the gravitational force between a 1,200kg car and a 60kg person when their

centers of mass are 5m apart.
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2 A carnivalgoer who weighs 600N passes through a loop-the-loop ata constant speed of
20m/s. Eventhough they are upside-down, at the top of the loop they feel heavuerthan J %
normal - as if they welgh 900N What is the raduus of the loop? -t é 01)// = ‘4/67
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A 10,000kg bush elephantis ﬂoatmg in empty space, far from any other ob

3.
of dust is orbiting the elephantin a circular orbitatan orbital radius of 6m.
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b. How long will it take the dust speck to orbjt the elephant once?
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B Alazy curler uses their foot to accelerate a curling stone. They push the 20kg stone with a

15N force ted at a 50 degree downward angle (relative to horizontat). tgnoring friction,
__Now mugh kingti ﬁefgydée&thestéﬁe*have‘aﬂ {they push it a horizontal distance of 2m?
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Pat has a machine, and its purpose is to lift hay bales. The machine uses 1500W of power. //
Over a time intervat of 11 seconds, the machine lifts a 25kg hay bate from a heightDF-Srnetrs.
height of 15m. During this time, the hay bale moves at a constant speed.

a. How much energy does the machine use during these 10 seconds?
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b. How much work does the machine do on the hay bale?
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c. Whatis the machme s % efficiency?
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16 students pull ropes, causing a sled to accelerate from rest on level ground. For every
student pulling, a propulsive force of 24N gets applied to the sled. This force is applied to
the sled over a distance of 17.4m. The total mass of the sled and the occupant is 83kg, and
the coefficient of friction between the sled and the snow is 0.12.
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a. How much work do the students do on the

c. What is the sled’s velocity after it accelerates

for the full17.4m? .
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8. Next the sled from the previous quéstion begins to climbupa

ramp. The entry to the ramp is an arc of a circle with a radius of 7\

om. What value of g is felt by the sled,and its occupant once
they have entered this arc?

S, The same sled continues to travel up the ramp to a helght of 0.8m before flying into the air. If
we ignore friction and drag for this event, what is the sled’s velocity when it reaches the top

of the ramp?
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and the spring are at a height of AUUGf the
launch the puck rightward, with ”g ' 16
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10.  Aspringis compressed a duéiance o}’o ?/ @t is placed next toa O 15kg puck. The puck

section of track where it € periences a constantfriction forceaf 4N.  The puck continues to
cltioAuntil it returns to its original h?’gﬁt of §m, where it comes to rest.

How much energy was stored in the

spring before it pushed the puck?
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g What is the spring’s constant, k?
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@ What maximum force does the spring
apply?
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ﬂ@what is the height of the top of the hi
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How much work is done on the puck by
friction?
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@ How far doe“; ;hapaak slide whileit
experiences friction?
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