General Physics I Exam 3

April 25, 2006

Name ____________________________

Information: Ignore air resistance in all problems unless directed otherwise.
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1.
The figure shows graphically the magnitude of the angular momentum L versus time for an object 
rotating about a fixed axis. A single torque acts on the object during this motion. In which region is the 
torque magnitude the largest? (2)


(a) A
(b) B

(c) C

(d) D

(e) E




2.
An object that is accelerating in the direction 
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 explodes into two pieces. Select the correct statement. 

(a) Only the x component of the linear momentum is conserved.




(4)

(b) Only the y component of the linear momentum is conserved.

(c) Both the x and the y components of the linear are conserved.

(d) Neither the x nor the y component of the linear momentum is conserved.

(e) It is impossible to conclude anything about linear momentum conservation in this case.

3.
A bug rides along the rim of a small disk rotating about a vertical axis passing through its center. In 
effect, the disk behaves like a small merry-go-round. If the bug crawls to the center of the rotating disk, 
select the correct statement. (4)

(a) The rotational inertia decreases and the angular momentum increases.

(b) Both the rotational inertia and the angular momentum stay the same.

(c) The angular speed increases and the angular momentum decreases.

(d) The rotational inertia decreases and the angular speed stays the same.

(e) The angular momentum remains the same and the angular speed increases.

4.
A cardboard box is in the shape of a cube with each side of length d. If the top of the box is missing, 
where is the center of mass of the open box? State the answers in terms of d, and, for convenience, place 
the box such that one corner is at the origin. (6)

5.
A 2.00 kg particle has an initial velocity of 
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, and a 3.00 kg particle has an initial  
velocity of 
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. The particles collide at a position that can be treated as the origin.

(a) Determine the velocity of each particle after the collision. (10)


(b) If the collision lasts for 0.015 ms, determine the magnitude of the average contact force during the 

collision. (4)

6.
A shaft, initially turning at an angular speed of 
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, is subjected to an angular acceleration given 
by 
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(a) Find the angular speed of the shaft at time 
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. (5)


(b)
Through how many revolutions does the wheel turn during the time period of 3.00 s? (5)

7.
As seen from the top, a larger disk of mass 40.0 kg and diameter 2.0 m 


has a force 
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 applied horizontally to its rim. In addition, a smaller 


disk, of twice the mass as the larger one and half the radius of the larger one, 


is affixed symmetrically to the larger disk. A force 
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 is applied to the 


smaller disk as shown.

(a) What is the moment of inertia of this system about the central axis of the two disks? (5)

(b) What is the magnitude of the angular acceleration of the arrangement? (5)

(c) At time 
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, what is the angular momentum of the disk arrangement? (5)

(d) If the disk arrangement starts from rest, what average power is exerted in the first 3.0 s of motion? (5)

8.
A garden hose, initially filled with motionless water, is held in the position shown. What additional force 
is necessary to hold the nozzle stationary after the water is turned on if the discharge rate is 
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 with 
a speed of 
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9.
A loop-the-loop track having a circular section of 


radius R is shown. A ball of radius 
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 is released


from rest at a height of 5R and proceeds to roll along


the track.


(a)
What is the linear speed of the ball when it reaches



point A, which is a height R above the base? (7)



(b)
What are the force components on the ball at the instant it is at point A? (7)

10.
A solid sphere of mass 250 kg and radius 5.6 m is able to rotate freely about


center. A small object of mass 110 kg is accidentally dropped from rest from


a height of 15.0 m above the center of the solid sphere. The small object 


collides with the edge of the solid sphere, which is initially at rest, and sticks


to it. The system, after the collision, is in rotation. Determine the angular 


speed of system after the collision. (10)

11.
A 1500 N uniform boom of length L is supported by a cable, as shown. The boom is pivoted at the 
bottom, and a 2200 N object hangs from it top. Find the tension in the cable and the vector force exerted 
on the boom by the floor. (10)
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