Name_______________________________________


Exam #2

Physics I

Fall 2001

If you would like to get credit for having taken this exam, we need your name above and section number below.

Section # 

_____ 1    M/TH 8-10 (Washington)

_____ 2    M/TH 10-12 (Sperber)

	Questions
	Value
	Score

	Part A


	32
	

	B-1


	8
	

	B-2


	8
	

	C-1


	23
	

	 C-2
	29
	

	Total


	100
	


_____ 3    M/TH 12-2 (Bedrosian)

_____10    M/TH 12-2 (Cummings)

______8     M/Th 2-4 (Sperber))

 ______5    T/F 10-12 (Sperber)

______6     T/F 12-2 (Cummings)

______7    T/F 2-4  (Schroeder)

If we catch you cheating on this exam, 

you will be given an F in the course.  

Sharing information about this exam with people 

who have not yet taken it is considered cheating 

on the exam for both parties involved.
Part A (32 points total- 8 at 4 points each)

Multiple-choice.  Choose the best answer.  Write your choice on the line to the left of the question number.

_____1.  A disk is rotating as shown below.  It is slowing down.  What is the direction of the angular momentum vector?

A)Clockwise

B) Counterclockwise

C) Into the page

D) Out of the page

E) Toward the top of the page

F) Toward the bottom of the page

G) To the right of the page

H) To the left of the page

_______2.  A disk is rotating as shown below.  It is slowing down.  What is the direction of the torque vector?

A)   Clockwise

B)   Counterclockwise

C)   Into the page

D)  Out of the page

E)   Toward the top of the page

F)   Toward the bottom of the page

G)  To the right of the page

H)  To the left of the page

______3.  Suppose a vector quantity, 
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, is the vector (or cross product) of two other vectors 
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.  What is the direction of 
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A)   Into the page

B)  Out of the page

C)   Toward the top of the page

D)   Toward the bottom of the page

E)  To the right of the page

F)  To the left of the page

_______4.  A lighted stick of dynamite is placed inside a clay flower pot.  The flower pot is thrown  into the air, where the dynamite and the pot explode into a billion tiny fragments that fly off in all directions.  Take the clay pot and the dynamite to be your system.  Ignore Air resistance.  Once the pot is in the air, which of the following statements about the system is correct?

A)  Momentum for the system is conserved in the horizontal direction.

B)  Momentum for the system is conserved in the vertical direction.

C)  Both A and B are Correct.

D)  Neither A nor B is Correct.

_______5.  Consider a rod of rotational inertial I and length 2r.  The rod is rotating with angular velocity wo in the horizontal plane about a vertical axis through its center.  A stone of mass m , moving with velocity v , is thrown at the rod (horizontal to the ground) as shown below.  The view in this figure is as seen from above.  The stone collides with the rod and bounces off of it.  After the collision, the stone is moving in the direction opposite that shown here with the same magnitude of velocity v.   Which of the following expressions best represents conservation of angular momentum in this situation?


A)  Iwo = Iwf
B)   r x p = Iwf
C)  r x p =  r x p 
D)  r x p+ Iwo =  Iwf

E)  r x p + Iwo =  Iwf  - r x p

F)  -r x p+ Iwo =  Iwf  + r x p

_______6.  The sum of potential and kinetic energy for a system of moving objects is conserved 

            A)
only when no net external force acts on the objects 


B)
only when the objects move along closed paths 


C)
only when the work done by the resultant external force is zero 


D)
always 


E)
none of the above 

_____7.  A rifle of mass M is initially at rest but free to recoil. It fires a bullet of mass m and velocity v (relative to the ground). After firing, the velocity of the rifle (relative to the ground) is: 


A)
-mv 


B)
-Mv/m 


C)
-mv/M 


D)
-v 


E)
mv/M 

_____8.  An elastic collision between two objects is one in which: 


            A)
The two objects bounce off of one another


B)
Considering times before and after the collision, kinetic energy is conserved 


C)
The two objects stick together

            D)        The collision is in just one dimension

 (For this question, and this question only, CHOSE ALL CORRECT ANSWERS-For example, answer C,A,B if you think all three (A,B and C) are necessary for a collision to be elastic).

Part B-Show all work to receive credit

#B-1   (8 points)  Imagine that you discover a new type of conservative force.  This force F is a function of the position x of an object.  (So, this force is something like a spring force).  Suppose that F(x)= 3x2 N where x is measured in meters.  Find the change in the potential energy associated with this conservative force for an object that moves from x=2 meters to x=3 meters. 

#B-2  

A)   (4 points) Describe (and/or draw) how you can apply a non-zero force to the door shown below and still produce a zero torque (associated with THAT force). 




B)  (4 points) For the torque to be zero, one of the factors in the expression 
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must be zero.  Which factor is zero for the situation you discussed (or drew) above? 

Part C Follows.  For these questions, remember…

1.  Show all work to receive full credit.   A correct answer alone is worth 1 point.  

2.  No credit will be given for work based on the use of equations that are not on your formula sheet.  This is true unless you show the derivation of the formula used from those on the equation sheet.  

 #C-1  The disk below has a rotational inertia of 5 kgm2 , a radius of 3 meters and a thickness of 0.5 meters.  It spins in the direction shown.  At one instant, it has an angular speed of 3 rad/s.  After 5 seconds, it has an angular speed of 6 rad/s . (Assume constant angular acceleration)





A) (6 points) What is the magnitude and direction of the angular acceleration of the disk at the end of the 5 second time period?

What is the unit on your answer?

B) (4 points) What is the magnitude of the tangential component of the linear acceleration for a point on the rim of the disk at the end of the 5 second time period?

What is the unit on your answer?

C) (4 points)What is the magnitude of the radial component of the linear acceleration of a point on the rim of the disk at the end of the 5 second time period?

What is the unit on your answer?

D) (4 points) What is the magnitude of the net linear acceleration of a point on the rim of the disk at the end of the 5 second time period? (SHOW ALL YOUR WORK TO RECEIVE CREDIT FOR YOUR ANSWER).

What is the unit on your answer?

E) (5 points) What is the mass of the disk?

What is the unit on your answer?
# C-2  Total mechanical energy is the sum of kinetic and potential energy.  The mass of the block is m.  Take the zero of height to be the dashed line shown.  The spring has a spring constant of k.   All surfaces are frictionless unless otherwise noted.


A)   (5 points) Write an expression for the total mechanical energy of the block at point A.  At this point the mass is held up against the spring, compressing it by a distance x.

B)  (6 points) Write an expression for the total mechanical energy of the block at point B.

C)  (6 points) What is the velocity of the block at point B in terms of g, m, H1, k and x?

D)  (6 points) Between points B and C, there is a frictional force, Ff , between the block and surface.The distance between point B and point C is d.  Write an expression for the total mechanical energy of the block at point C.         

E) (6 points) Find an expression for the velocity of the block at point C in terms of g, m, H1, k , x, Ff and d.
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View from top, hinge shown at left.
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Radius r = 3 m


Thickness L = 0.5 m


Rotational Inertia I = 5 kgm2
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