
Physics 211  Section 2   Test  3 
Oct 21, 2003  Name:     Seat #: 
 

1.) Show that conservation of momentum in 2 dimensions 
implies: 
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for the situation pictured in figure 1. 
 
 
 
 
 
 
 
 
 
 
2.)  A horizontally mounted spring of spring constant 1000 N/m is 
compressed by a distance of 13 cm.  A four kilogram block is 
placed against the spring and rests on a horizontal plane.  The 
coeffi cient of friction of the block/plane is mk=.7   Find the 
distance that the block will travel after it is released using 
work/energy methods. 



3.)   A five kilogram block and a four kilogram block are placed at 
either end of a compressed spring.  The system is initially at rest, 
and then released.  If the four kilogram block moves off at 4 meters 
per second in the +x direction, what is the velocity of the other 
block? 
 
 
 
 
5.)   A circular disk of mass 14. kg and radius .5m is mounted by an 

axle through its center.  Three masses of 2.2 kg, 3. kg and 1.0 
kg respectively are attached to it at locations as show below. 

 
  a)    Calculate the net torque about the axis of rotation due to 

the three masses attached to the rotating plate pictured below. 
  

1.) Find the angular acceleration  (the moment of inertia of a 
disk about its axis is 

 I = 1
2 m R

2 and you may treat the three masses as point 
masses.) 
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6.) Two balls collide totally elastically.  One ball has a mass of 
4.2 kg and initially travels to the right at 3.4 m/s.   The other 
ball has a mass of 2.7 kg and travels to the left with a 
velocity of 8.4 m/s.   Find the final velocity of each ball. 

 
 

What does totally elastic collision mean? 
 
 

7.)   a) In a ski race, starting from rest a 65 kg skier descends 
through 120 meters of vertical drop and finishes his run at 58 miles 
per hour.  How much work is done on the skier by all non -
conservative forces?  (1 mile = 1.6 km). 
 
 
 
Problem 2. 
 

33rpm

 
 
  A phonograph turntable is a uniform disk of radius 15 cm.  It has a mass of 600 grams 

and is rotating at 33 revolutions per minute.   The phonograph releases an LP record 
of radius 17 cm and mass 66 grams. Immediately after the record falls, what is the 
rate of rotation of the record and turntable in revolutions per minute?  



 
 
 

 

4 mm
7 cm

 
 

3.) A yo-yo suspended from a fixed string is released from rest.  Initially 1.2 m of 
string are wound around the spindle, which is 4 mm in diameter.  Assuming 
you can neglect friction and wind resistance, what is the downward speed and 
the rate of rotation of the yo-yo just before it reaches the end of the string?  
Treat the yo-yo as a pair of uniform disks 7 cm in diameter with a central hub 
of negligible mass. 

 
 
4.   A satellite has a moment of inertia of I=8000 kgm2 and rotates at 3.0 rev per 
minute.   It deploys solar panels which result in increasing the moment of inertia 
to 9500 kg m2 
 
What w ill be the  rate of rotation after the panels have been deployed? 
 
 
 
1.    A 10 kg mass rests on a  table.  It is connected by a string and pulley to a freely 
hanging 5 kg mass off the end of the table as shown.  The coefficient of friction between 
the 10kg mass and the table is µk=.2.  Find the velocity of the 5 kg block when it has 
fallen 25 cm.  
 USE WORK ENERGY METHODS. 
 
 
                                      
 
 
 
 
 
 
 
 
 

10 kg 

5kg 



 
2. A totally elastic collision takes place between a ball of 3.3 kg moving to 
the right at 4.7 m/s and a ball of 7.2 kg moving to the left at 3.6 m/s.  Find the 
final velocity of each ball. 

 
 
 

3. A wheel rotates at 30 radians/second and undergoes and angular 
acceleration of 2.1 radians/s2.    What will be the angular displacement 
(i.e. ! f)  during the fi rst 10 second

Uniform acceleration: 
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Fx! = max  
Fy! = may  

 

 
Static Friction: 
 Ffr ! F frmax = µsFn  
 
Sliding Friction: 
 Ffr = µ sFn  
 
Inclined Plane: 
 Fgn = mgcos !  
 Fg|| = mgsin!  
 
 
 
 
Circular Motion: 
 ac =

v2

r
 

 F = ma
c
 

Work: 
 W = F||d  
      = Fd cos !  
 
Gravitational PE 
 PE = mgh 
 


