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Solutions


Questions 1-10: 3 points per question
1.  You toss a ball straight up. Is the momentum of the ball conserved before it reaches its highest point? (Ignore air resistance.) Explain (briefly).


No-the speed decreases so momentum decreases.



2.  A block slides down a rough ramp at constant speed. Is the momentum of the block conserved while it is sliding on the ramp. Explain (briefly).

Yes-the speed and direction are constant so momentum is constant.




3.  You drop a ball from a height of 1.00 m above a table. The ball hits the table and sticks to it without rebounding. What is the COR of the ball/table?

COR = 0
[image: ]
4.  Three balls (of negligible size) are connected by very light, thin rods as shown above.  Find the moment of inertia of the system (perpendicular to the rods) about the center of mass.




[image: ]
5.  Three balls are connected by very light, thin rods as shown above.  Find the position of the center of mass.




A ball is dropped from a height of 2.50 m above a table. (Ignore air resistance.) The ball hits the table and bounces back up to a height of 2.50 m. 
6. What kind of collision is this?

elastic


7. What is conserved in the collision with the table (Circle all that apply)?

momentum	   energy	kinetic energy



A ball is dropped from a height of 2.50 m above a table. (Ignore air resistance.) The ball hits the table and bounces back up to a height of 1.50 m. 
8. What kind of collision is this?

inelastic


9. What is conserved in the collision with the table (Circle all that apply)?

momentum	   energy	kinetic energy




10.





11.   A toy train runs along a straight track with a speed of 5.50 m/s. Take the direction of travel as the +x direction. The mass of the train is 0.250 kg. A block of mass 0.100 kg is dropped straight down onto the train and sticks to it without bouncing back up. Assume the block was released from 0.500 m above the train.
a.  Find the momentum of the train in vector notation before the block hits the train.


						5


b.  Find the magnitude of the velocity of the block just before it hits the train.


							5


c.  Find the magnitude of the impulse of block on train. 


					5

d.  Find the momentum of the block plus train after the block has hit the train and sticks in the bottom in vector notation.  


same 								5


e.  Find the final velocity of block plus train in vector notation.



						10


 


12.  Starting from rest, a solid sphere with mass 7.50 kg and radius 1.50 m rolls without slipping down a ramp from the top. The ramp has a maximum height of 4.00 m and makes an angle of 35.0o with respect to the horizontal.
a.  Find the moment of inertia of the sphere.


I =  	 					5

b.  Using Conservation of Energy, find the magnitude of the velocity of the center of mass of the sphere at the bottom of the ramp.



				15

c.  Draw a free-body diagram of the sphere while it is rolling down the ramp.

				[image: ]				  5

d.  Using forces and torques, find the magnitude of the acceleration of the center of mass of the sphere while it is rolling down the ramp.



					15
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A ball is dropped from a height of 2.50 m above a table. (Ignore air resistance.) The ball hits the table and bounces back up to a height of 1.50 m. 
2. What kind of collision is this?

inelastic


3. What is conserved in the collision with the table (Circle all that apply)?

momentum	   energy	kinetic energy




A ball is dropped from a height of 2.50 m above a table. (Ignore air resistance.) The ball hits the table and bounces back up to a height of 2.50 m. 
4. What kind of collision is this?

elastic


5. What is conserved in the collision with the table (Circle all that apply)?

momentum	   energy	kinetic energy





[image: ]
6.  Three balls are connected by very light, thin rods as shown above.  Find the position of the center of mass.





[image: ]
7.  Three balls (of negligible size) are connected by very light, thin rods as shown above.  Find the moment of inertia of the system (perpendicular to the rods) about the center of mass.





8.  A block slides down a rough ramp at constant speed. Is the momentum of the block conserved while it is sliding on the ramp. Explain (briefly).


Yes-the speed and direction are constant so momentum is constant.


9.  You toss a ball straight up. Is the momentum of the ball conserved before it reaches its highest point? (Ignore air resistance.) Explain (briefly).


No-the speed decreases so momentum decreases.


10.  You drop a ball from a height of 1.00 m above a table. The ball hits the table and sticks to it without rebounding. What is the COR of the ball/table?

COR = 0

11.   A toy train runs along a straight track with a speed of 4.50 m/s. Take the direction of travel as the +x direction. The mass of the train is 0.300 kg. A block of mass 0.150 kg is dropped straight down onto the train and sticks to it without bouncing back up. Assume the block was released from 0.500 m above the train.
a.  Find the momentum of the train in vector notation before the block hits the train.


						5


b.  Find the magnitude of the velocity of the block just before it hits the train.


							5


c.  Find the magnitude of the impulse of block on train. 


					5

d.  Find the momentum of the block plus train after the block has hit the train and sticks in the bottom in vector notation.  


same 								5


e.  Find the final velocity of block plus train in vector notation.



						10


 


12.  Starting from rest, a solid sphere with mass 6.50 kg and radius 2.00 m rolls without slipping down a ramp from the top. The ramp has a maximum height of 5.00 m and makes an angle of 40.0o with respect to the horizontal.
a.  Find the moment of inertia of the sphere.


I =  	 					5

b.  Using Conservation of Energy, find the magnitude of the velocity of the center of mass of the sphere at the bottom of the ramp.



				15

c.  Draw a free-body diagram of the sphere while it is rolling down the ramp.

				[image: ]				  5

d.  Using forces and torques, find the magnitude of the acceleration of the center of mass of the sphere while it is rolling down the ramp.



					15
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oleObject15.bin

image19.emf



E = mgh = 1
2
mv2



v2 = 2gh = 2(9.81)(0.500)
v = 3.13m / s










E

=

mgh

=

1

2

mv

2

v2

=

2

gh

=

2(9.81)(0.500)

v

=

3.13

m

/

s


oleObject16.bin

image20.emf



I = Δp = mv = (0.150)(3.13) = 0.470Ns










I=Dp=mv=(0.150)(3.13)=0.470Ns


oleObject17.bin

image21.emf



= 1.35kgm / sî
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