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   Exam #2




   9 a.m.

Read these instructions carefully. Work rapidly. Explain all work completely. Partial credit will be given if warranted.  Put all final answers in a box. Answers without units are incomplete.

Constants:

G = 6.67x10-11 Nm2/kg2
Mearth= 5.98x1024 kg

rearth=6.38x106 m



Msun= 2x1030 kg
1. My 200 kg sister is water skiing and is being pulled by a boat for a distance of 50 m before she crashes.  At this point after starting from rest, she is moving with a speed of 4.5 m/s.  

a)  If the water resistance during this pull was 72 N, how hard was the boat pulling before she crashed?
b) After the crash the water slows her down with the same resistance.  How far does she slide before coming to rest?
112.5 N
28.1 m
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2.  
My 200 kg sister is on the backyard swing and is moving with a speed of 4.8 m/s at the bottom of her path.  The swing has a length of 2 meters.  

a)  Neglecting friction, how high will her swing rise?
b)  The maximum tension that the swing ropes can provide is 5000 N.  Can the ropes sustain this much torture? Find the tension in the ropes at the bottom of the swing path.
1.18 m
Yes, 4264 N
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The helicopter (5500 kg) is moving horizontally with a constant velocity of 30 m/s.  The lift force is directed forward at an angle of 21o relative to the vertical.
a)  What is the magnitude of the lift force?

b)  Determine the magnitude of the air resistance that opposes the motion?
57,735 N
20,690 N
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4.  An 8 kg mass is attached to a 3 kg mass with a massless rope over
a pulley.  The horizontal section on which the 3 kg mass moves has a coefficient of friction of 0.08. If the incline is frictionless, what are the tension in the rope and the acceleration of the masses when released from rest?

6.25 m/s2, to right
21 N
5.  We have an old turntable at home that used to play vinyl albums that I modified to make it spin faster and slower.  When I put a quarter (5.7 grams) on the turntable at a distance of 12.2 cm from the center, it would just begin to slide off when the turntable spun at 37 revolutions per minute.  What was the coefficient of static friction between the quarter and the turntable?

.187
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6.  A 10 kg mass sits 4 m off the ground at the top of a frictionless curved ramp.  When it hits the 3 meter horizontal section it encounters friction with a coefficient of (=0.4.  It then hits a spring that has a spring constant of  500 N/m.

a)  How fast is the mass going just at the bottom of the curved section?

b)  How far does the mass compress the spring?

8.85 m/s
1.05 m
7.  A certain neutron star has 5 times the mass of our sun and its radius is only 10 km. 

What would be the angular speed (in rev/s) of a person standing on the surface of this star?

4110 rev/s
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