Name_____________________________________________


Exam #1

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


	6
	

	B-2


	6
	

	B-3


	9
	

	B-4


	4
	

	C-1


	19
	

	 C-2
	14
	

	C-3
	10


	

	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.  In one of our activities, we used software to analyze the motion of a Ferris wheel.  You were told :

Use the software to plot the velocity  in the y-direction of a person on the Ferris wheel.  The data looked like the figure below.    
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Is the velocity in the y direction relatively constant?  

A)  No, the velocity is not relatively constant and this data clearly shows that.

B)  No, the velocity is not relatively constant but “noise” in this data keeps us from seeing that  clearly.

C) Yes, the velocity is relatively constant and this data clearly shows that.

D)  Yes, the velocity is relatively constant, but “noise” in this data keeps us from seeing that clearly.

E) None of the above is correct.

_______2.   According to Newton’s third law, which of the following pairs of forces is equal and opposite in direction?

A) The normal force and the weight (N and W)

B)  The tension and the weight (T and W)

C)  The tension and the normal force (T and N)

D)  The force from a bug on a car windshield and the force from the car windshield on the bug.

E) More than one of the above

F) None of the above

_______3.    An object is thrown vertically upward. While it is rising:   

A)  its acceleration is upward  and decreasing

B)  its acceleration  is upward and constant  

C)  its acceleration is upward and increasing  

D)  its acceleration is zero

E)  None of the above

_________4.   In answering the question below, use the standard coordinate system where right is the positive direction.  

A 2 kg object moves to the left at 3 m/s.  It hits a wall and bounces off.  Following its collision with the wall, it moves at 3 m/s to the right.

What is the change in the object’s momentum between the times before and after the collision?

A)  + 12 kg m/s

B)  -12 kg m/s

C)  0 kg m/s

D) +6 kg m/s

E)  -6 kg m/s

F) More than one of the above is possible

G)  None of the above is correct

________5.  A stone is twirled at constant speed in a vertical circle at the end of a string.


Which of the following is a correct statement of the forces (and their directions) acting on the stone when it is at its highest point.

A)   There are three forces: Tension (down), weight (down), centripetal force (down)

B)   There are three forces: Tension (up), weight (down), centripetal force (down)

C)   There are two forces: Tension (down), weight (down)

D)   There are two forces: Tension (up), weight (down)

E)    More than one of the above is correct

F)    None of the above is correct

______6.  A bomber flying at a constant velocity in level flight must release its bomb before it is over the target. Neglecting air resistance and assuming the bomb does hit the target, which one of the following is NOT true?   

A)  The bomber will be over top of the target when the bomb strikes the target.  

B)   The acceleration due to gravity, g,  remains constant for the bomb   

C)  The horizontal velocity of the plane equals the horizontal velocity of  the bomb when it hits the target   

D)  The bomb travels in a curved path   

If you think that all of the above choices (A-D) are true, answer E  

If you think that more than one of the statements above (A-D) is NOT true, answer F

______7. A force F  is applied to an object that is moving to the right on a horizontal surface. The direction of F is to the left.  What immediate result of the application of the force?

A)  the object  moves at constant speed   

B)  F and the friction force act in opposite directions   

C)  the object slows down   

D)  the object  speeds up   

E)  the object comes to rest and remains at rest 

_______8.  Consider the following statements regarding idealized projectile motion: (ignore air resistance)

1.  The horizontal acceleration is always zero

2.  The vertical acceleration is always downward

3.  The vertical acceleration is always the acceleration due to gravity (g)

4.  The horizontal speed is constant

5.  The vertical speed decreases

Which of these statements is ALWAYS true (for idealized projectile motion)?

A)  They are all true

B) 1,2,3,4

C) 1,2,4, 5

D) 1,3,4

E)  A,B,C and D above are all incorrect answers to this question

Part B-Short Answer

The following questions are taken directly from activities done in class.  Please assume that the equipment set-up referred to below is the one that we used in class.  

As was the case in the activities, the graphs that you draw below should include only relevant data.

In these cases, a velocity away from the motion detector is a positive velocity.

#B-1.    (6 points) Consider the following situation:  Place the cart on the track, ½ meter away from the motion detector .  Give the cart a quick push away from the motion detector and let it go.  Catch the cart when it gets to the end of the track.   The carts and tracks are very low friction and so FRICTION CAN BE IGNORED. 
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Draw the graphs of position versus time and velocity versus time for the motion AFTER the push and BEFORE the catch.  




#B-2.  (6 points) Consider the following situation:  Start the cart at the far end of the track and orient the fan so that if you give the cart a push to get it moving toward the motion detector it will slow down at a steady rate (fan opposes push).  Stop the cart at the point that it begins to reverse direction. Ignore the small effect of friction.
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                                                                                     Fan opposes push

Draw graphs of  acceleration versus time and  velocity versus time  for this motion AFTER the push and BEFORE the catch.  





#B-3.  (9 points) Consider the following situation:  The frictional force acting on the cart is very small.  The cart is given a push toward the motion detector and released.  A weight attached to a string pulls it in the direction away from the motion detector.  The cart moves toward the motion detector slowing down at a steady rate, comes to rest momentarily and then moves away from the motion detector speeding up at a steady rate. 
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Sketch graphs of  velocity, acceleration and net force versus time for this motion.  Do not include the initial push (or the final stopping of the cart so that it doesn’t fly off the end of the track ) in your graphs. 




# B-4. (4 points) In the question above, 

Why is the net force on the cart essentially the same as the applied force of the hanging weight? 

Part C-

1.  Show all your 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.  

       3.  Note that the number of points assigned to a given problem does not reflect the     amount of work needed or difficulty of the problem.   They reflect the importance of an idea or approach.
#C-1  (19 points) 

Consider the figure shown here.  

A)  (  2 points) List the forces on the block

B)  (4 points)  List the forces on the scale
C)  (4 points)  Draw a freebody diagram for the block.  (In order to get credit here, you must use the approach discussed in your textbook and class lectures.)

D)  (4 points) Draw a freebody diagram for the scale.  (In order to get credit here, you must use the approach discussed in your textbook and class lectures.)

     E)  (5 points)  List any and all Newton’s third law force pairs shown in your freebody diagrams above.  

#C-2

Consider the figure shown below.  The incline is frictionless and the masses are being pulled up the incline.  Use the coordinate system shown in your calculations.  






A)  (7 points)  Write down the two algebraic expressions that arise from the application of Newton’s second law to mass M1.    Set the acceleration in your expression equal to zero if it is.  Put the value of the angles into your expressions.  (Hint:  You might want to draw a freebody diagram. Use the coordinate system shown.)

B)  (7 points)   Write down the two algebraic expressions that arise from the application of Newton’s second law to mass M2.  Set the acceleration in your expression equal to zero if it is. Put the value of the angles into your expression.  (Hint:  You might want to draw a freebody diagram.  Use the coordinate system shown.)

#C-3  (10 points)   Show all work to receive credit.  

A 50 kg gymnast climbs (up or down) one side of a rope that passes over a frictionless, massless pulley.  The other end of the rope is attached to a 75 kg mass at rest on the a scale on the floor.  What is the magnitude and direction of the miniumum acceleration of the gymnast sufficient to have the scale read zero?
Show all of your work to receive credit.
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