Name______________________________________________________


Exam #2

Physics I

Fall 2000

This exam has 11 pages counting this cover page.  Please Count them now.  If your exam is incomplete, ask for another.

If you would like to get credit for having taken this exam, we need your name above and  correct section number below.
______  1     M/TH 8-10 (Adams)

______  2     M/TH 10-12 (Sperber)

	Questions
	Value
	Score

	Part A


	32
	

	B-1


	5
	

	B-2


	          5
	

	B-3
	8
	

	C-1


	22
	

	C-2


	13
	

	C-3


	15
	

	Total


	100
	


______  3     M/TH 12-2 (Bedrosian)

______ 10    M/TH 12-2 (Cummings)

______  8     M/TH 2-4 (Hayes)

______  4     T/F 8-10 (Adams)

______ 5    T/F 10-12 (Sperber)

______ 6    T/F 12-2 (Schroeder)

______ 7    T/F 2-4 (Sperber)

If we catch you cheating on this exam, you will be given an F.
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 cylinder rotates as shown in the figure below.  What is the direction of the angular velocity vector?

A) Up toward the top of the page

B) Down toward the bottom of the page

C) To the right

D) To the left

E) Out of the page

F) Into the page

G) Clockwise

H) Counter Clockwise

I) Not enough information

_______2.  The cylinder shown below is rotating in the direction of the arrow and is slowing down.  What is the direction of the torque on the cylinder?

A) Up toward the top of the page

B) Down toward the bottom of the page

C) To the right

D) To the left

E) Out of the page

F) Into the page

G) Clockwise

H) Counter Clockwise

I) Not enough information

________3.  The disk below is rotating in the direction shown by the arrow and slowing down. What is the direction of the rotational momentum?

A) Up toward the top of the page

B) Down toward the bottom of the page

C) To the right

D) To the left

E) Out of the page

F) Into the page

G) Clockwise

H) Counter Clockwise

I) Not enough information

_________4.   Two bodies of unequal mass, placed at rest on a frictionless surface, are acted on by equal horizontal forces over equal distances. As the masses cross the “finish line”, the body of greater mass will have: 



A)
The greater speed 

B)
The same kinetic energy as the other body

C)
The greater kinetic energy 

   D)
The smaller momentum 
E) The same momentum as the other body 

______5. In which case is the momentum of the CAPITALIZED SYSTEM conserved? 

A)
A BALL falling freely in a vacuum 

B)
A RUBBER BALL as it bounces from the floor 

C)
A CAR making a turn at constant speed 

D)
TWO BALLS colliding at right angles 

E)
A BULLET AND THE GUN from which it was fired when the gun is firmly held 
_____6. If a wheel turns with constant angular speed then: 

A)
each point on its rim moves with constant velocity 

B)
each point on its rim moves with constant acceleration 

C)
the wheel turns through equal angles in equal times 

D)
the angle through which the wheel turns in each second increases as time goes on 
E) the angle through which the wheel turns in each second decreases as time goes on 

______7.  A mass on spring oscillates up and down as in one of our activities.  As the mass moves from its highest point downward to its equilibrium point:

A) The net force is downward, the net work done on the mass is negative and the mass speeds up

B) The net force is upward, the net work done on the mass is negative and the mass slows down
C) The net force is downward, the net work done on the mass is positive and the mass speeds up
D) The net force is upward, the net work done on the mass is negative and the mass speeds up
E) None of the above
F) Not enough information
____8.  Consider a force applied up toward the top of the page at the end of rod that is free to rotate about the point at its left end.  What is the direction of the torque?


A) Up toward the top of the page

B) Down toward the bottom of the page

C) To the right

D) To the left

E) Out of the page

F) Into the page

G) Clockwise

H) Counter Clockwise
I) Not enough information
Part B-Short Answer
1. (5 points)  Consider a cart that is released from rest at the top of an incline and is allowed to roll to the bottom of the incline with very little friction present.  When the cart reaches the bottom of the incline, it has a speed of 10 m/s.  If the mass of the cart is doubled, will the cart's speed at the bottom of the incline be greater than 10 m/s?  Less than 10 m/s?  or 10 m/s?  Explain why you chose the answer that you did (using complete sentences). 

2. (5 points)  The angular position of a point on a wheel is given by 
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radians  where t is the time in seconds.  What is the angular velocity of the object after 2 seconds? Include correct units on your answer.

3. (8 points) Consider a massless slab that is free to pivot about a point as is shown below. The slab has a length L.  Suppose that the slab balances about this point s when the three forces shown on the figure are acting on it.  

Write out the summing torques expression 
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 for this situation in terms of the length L and one other distance variable of your choice.  Draw your distance variable on the diagram below so that we know what you are referring to.  You do not need to solve the expression for the distance.






Part C-        Show all work to receive credit.  

                  Correct answers alone are worth 1 point.

1.  (22 points total) A student, spinning on a turntable at a constant speed of 2.4 rad/sec, holds a very heavy, solid metal ball at arms length.  At the point in time shown in the figure below, (viewed from directly above) the student lets go of the ball.  The length of the student’s arm (measured to the center of his body) is 0.67 meter.  The radius of the ball is 0.04 meter.  The mass of the ball is 5 kg.  The rotational inertial of the student (with outstretched arm) and turntable is 9 kg m2.

A) (2 points) On the figure below, draw the path along which the ball moves after the student lets it go. (Draw the trajectory as viewed from above)



B) (4 points) What is the rotational inertia of the (student+turntable+ball) system?

                                                                                                     Units _____________

C) (2 points) What is the linear velocity of the metal ball just before it is let go?

                                                                                                     Units _____________

D) (2 points) What is the radial component of the linear acceleration of the ball just before it is let go?

                                                                                                       Units _____________

E) (2 points) What is the centripetal acceleration of the ball just before it is let go?

                                                                                                 Units _____________

F) (2 points) What is the angular acceleration of the ball just before it is let go?

                                                                                                    Units _____________

G) (8 points) What is the angular speed of the student after the student lets the ball go? 

                                                                                                           Units _____________

#2  (13 points total)  Two children are learning to ice skate.  The ice is so slick that friction can be ignored. Kid #1 has a mass of 15 kg and moves at 2.3 m/s in the direction shown.  Kid #2 has a mass of 23 kg and moves at 1.9 m/s in the direction shown.  The two children collide and grab onto one another.  Following the collision the two children move together.





A) (5 points) What is the x-component of the momentum of the two (joined) children following the collision? (Use right positive and left negative)

                                                                                                                    Unit__________

B) (5 points)  What is the y-component of the momentum of the two (joined) children following the collision?( Use up positive and down negative)

                                                                                                                 Unit__________

C) (3 points) At what angle (measured relative to the horizontal) do the two children move following the collision?  ( A positive number will be taken to mean above the horizontal and a negative number will be take to mean below the horizontal)

#3 (15 points) Consider a 0. 2 kg block that starts at rest, pressed against a spring.  The spring is compressed by 10 cm and has a spring constant k= 2300 N/m.  Once released, the block slides 6 meters (measured from the equilibrium point for the spring) along a horizontal surface and then another 2 meters up a hill as shown in the figure below.  The speed of the block at the point marked with an X is 2m/s.  There is a frictional force between the block and the surface over which it slides.  

(4 points) What is the initial total mechanical energy of the system?

                                                                                                                        Units______

(6 points) What is the total mechanical energy of the block when it is at the location marked with the X?

                                                                                                                     Units_______

(5 points) What is the average force of friction between the block and the surface (assumed constant)?

                                                                                                         Units_______________
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