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

Constants:
(water= 1000 kg/m3

Patm=1.013x105 N/m2

Idisk=1/2 m r2


Vsphere= 4/3πr3


1 lb = 4.45 N
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1. 
Starting from an initial height of 20 cm, a 1 kg pendulum ball is dropped and collides elastically with a 0.35 kg pendulum initially at rest.
a)  What is velocity (mag/dir) of each ball after the collision?

b)  How high does the smaller ball go after the collision?
+.95 m/s, +2.93 m/s, 0.44 m
2.  My sister (200 kg)  falls from rest from a tree and strikes the ground.  During the collision with the ground, she comes to rest in a time of 0.24 sec.  The average force the ground exerts is 18,000 N.  From what height did my sister fall?
23.8 m
3.  
The spin cycle of my sister’s washer maxes out at a speed of 31 rad/s to get rid of extra water.  When the cycle is over it makes 20 rotations when coming to rest,

a)  What is the angular acceleration of the washer drum when stopping?


b)  How long is it going to take the washer drum to stop spinning?

-3.8 rad/s2
8.1 s
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4.  Consider the two masses hooked via a pulley in the drawing.  The pulley has a mass of 1.2 kg and a radius of 5 cm and can be approximated as a disk.   The surfaces are frictionless.  If the 8 kg mass is let go, 
 a)  What is the tension in the rope on the 3 kg side?
b)  What is the tension in the rope on the 8 kg side?

c)  What is the angular acceleration of the pulley?
18.4 N, 22 N, 122.4 rad/s2
5.
A Navy deep sea research vessel descends to depths of 8 km in search of new species of ocean life.  Outfitted with an atmosphere of pressure on the inside for the occupants, what force must a viewing window be able to withstand if it is circular in shape with a diameter of 40 cm?
10,098,335 N
6.  
My sister has a mass of 200 kg and can be approximated as a sphere of radius 0.36 m.  Fed up because she ate all my beef jerky before the football game, I decide to tie a rope around her and lower her into a vat of hot oil with a density of 760 kg/m3  

a)  What is the buoyant force acting on her?

b)  What is the tension I must maintain on the rope to suspend her in the oil.
1456 N
504.4 N
7.  
With the serious cash I’m knockin’ down as a college professor, I decide to build a high-rise building in Haubstadt.  On the penthouse floor (30m high) where I will take up residence, I demand that the water in my 3 cm diameter faucets run at 2 m/s and have a gauge pressure in that part of the pipe of 3 atm.  
a)  How fast will the water be moving in the 10 cm pipe at ground level that provides the water?

b)  What will be the gauge pressure need to be in the 10 cm pipe?

0.18 m/s
599,884 N/m2
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