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Part A- 4 points each -Total of 72 points
______ 1. A charged particle moves to the right in a uniform magnetic field which points toward the bottom of the page.

The particle is deflected out of the page.  What set of conditions could account for this?

a) The particle is an electron

b) The particle is a proton
c) The particle is an electron and there is also an electric field in the region
d) The particle is a proton and there is also an eletric field in the region
e) None of the above 
______ 2.  A man and a woman are standing still in a room.  Which of the following pairs of forces are "reaction" forces in the sense of Newton’s third law?

a) The normal force of the floor on the man and the normal force of the floor on the woman.
b) The gravitational force exerted by the man on the woman and the gravitational force exerted by the woman on the man.
c) The gravitational force exerted by the earth on the man and the normal force exerted by the floor on the man.
d) None of the above
______3.  The mass of a hypothetical planet is 100 times that of the earth, but its radius is equal to that of the earth.  The weight of an object on the surface of this planet  is :

a) The same as the object’s weight on the surface of the earth

b) Larger than the object’s weight on the surface of earth by a factor of 100
c) Smaller than the object’s weight on the surface of the earth by a factor of 100
d) None of the above

_____4.  Which of the following statements is correct?

a) Magnetic field lines cross at points where the magnetic field is zero.

b) Magnetic field lines are larger where the magnetic field is stronger.
c) Magnetic field lines go from the south pole of a magnet to the north pole of a magnet.
d) All of the above statements are incorrect.
________5.  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/M

B)  -V

C)  -mV

D) -MV/m

E) -mV/M
_________6. The three thin hoops shown below all have the same outer radius, and are each free to rotate about a fixed axis through its center.  Assume the hoops are connected to the rotation axis by light spokes.  The first hoop has mass M, the second hoop has mass 2M and the third hoop has mass 3M.  With the objects staring form rest, identical forces are simultaneously applied to the rims, as sown.  Rank the objects according to their angular velocities after a given time t, least to greatest.





A) A,B,C

B) B,A, C
C) B, C,A
D) C,A,B
E) C,B,A
_____7.  A student's life was saved in an automobile accident because an airbag expanded in front of his head.  If the car had not be equipped with an airbag, the windshield would have stopped the motion of his head in a much shorter time.  Compared to the windshield, the airbag:

A) does more work

B) causes a much smaller change in kinetic energy

C) exerts a much smaller force 

D) exerts a much smaller impulse

E) causes a much smaller change in momentum

______8.  A man sits in the back of a canoe which is moving forward through still water (no friction or other external forces) at 3 m/s.  He walks at 0.5 m/s to the front of the canoe.  While he walks, the speed of the canoe:

A) is increased

B) is decreased

C) stays the same

___ 9. An object is shot from the back of a truck moving at a constant velocity of 30 mph on a straight horizontal road. The gun is aimed upward, perpendicular to the bed of the truck. Air resistance can be ignored. The object falls:

A. in front of the truck


D. depends on the initial speed of the object

B. behind the truck


E. depends on the value of g

C. on the truck

___ 10. A car accelerates from rest on a straight road. A short time later, the car decelerates to a stop, and then returns to its original position in a similar manner. Which of the following five graphs best describes the motion?




___ 11. A child pulls a wooden box along a rough horizontal floor at constant speed by means of a force P as shown. Which of the following must be true:




A. P = f and N = W;

B. P = f and N > W;

C. P > f and N = W; 

D. P > f and N < W;

E. none of these

___ 12. If a satellite moves above the earth's atmosphere in a circular orbit at constant speed, then:

A. its acceleration and velocity are in the same direction

B. the net force on the satellite is zero

C. its velocity is constant

D. it will fall back to earth when its fuel is used up

E. its acceleration is toward the earth

___ 13. Which one of the following five graphs represents the motion of an object whose speed is increasing?
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___ 14. An object is thrown vertically upward into the air. Which of the following five graphs represents the velocity (v) of the object as a function of the time (t)? Neglect air resistance.


[image: image2.png]



___ 15. A bullet shot horizontally from a gun:

A. is brought to rest by air resistance alone

B. travels in a straight line

C. strikes the ground much later than one dropped vertically from the same point at the same instant

D. strikes the ground at approximately the same time as one dropped vertically from the same point at the same instant

E. strikes the ground much sooner than one dropped from the same point at the same instant

___ 16. A baseball is thrown vertically into the air. The acceleration of  the ball at its highest point is:

            A. 9.8 m/s² down

            B. 9.8 m/s² up

            C. changing suddenly from 9.8 m/s² up to 9.8 m/s² down

            D. zero

            E. cannot be calculated without knowing the initial velocity

___ 17. The work done by gravity during the descent of a projectile is:

           A. positive

D. sign depends on the direction of the y-axis

           B. negative

E. sign depends on the direction of both the x- and y-axes

           C. zero

___18. Two bodies of unequal mass, placed on a frictionless surface, are acted on by equal horizontal forces for equal times.  Just after these forces are removed, the body of greater mass will have:

            A. the greater speed                      D. the greater momentum

            B. the greater acceleration             E. the same momentum as the other body

            C. the smaller momentum              

Part B- Four questions ( points total)
1. (3 x 3 points = 9 points total) 

The disk shown below is rotating counter-clockwise and speeding up.


In the questions below, just circle your answer.  No explanations or calculations need to be shown.

A)  The direction of the angular velocity vector is :

  clockwise        counter-clockwise      into the page       out of the page        none of these

B)  The direction of the angular acceleration vector is :

  clockwise       counter-clockwise      into the page       out of the page        none of these

C)  The direction of the torque producing this motion is :

  clockwise           counter-clockwise              into the page            out of the page 

   Not enough information                    There is no torque producing this motion

2. (12 points) The graph below represents the motion of an object moving in one dimension.
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a) (6points) What was the object's average acceleration between t = 0 and t = 6.0 s?


[image: image4.wmf]a

=

          

          

 

 

        


units

b) (6 points) How far did the object travel between t = 0 and t = 2.0 s?

x = ___________  ____

units

3. (6 points) The sketch shows two blocks on a horizontal, frictionless surface. A force F, is applied to the larger block, of mass M1 = 6.0 kg, as shown. The two blocks accelerate to the right with an acceleration of 1.2 m/s2. Find the magnitude and direction of contact force, Fc, that the smaller block, of mass M2 = 2.0 kg, exerts on M1. 
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4. (9 points) A body of mass 2.0 kg, free to travel in the x-direction, is subjected to a force directed in the positive x-direction, that varies with position as shown in the graph. The force does 9.0 J of work on the body as it moves from x = 0 to x = 5.0 meters. What is the value of  F at x = 1.0 meters (i.e its maximum value)?







F = _________   ____

                                                                                                                              units 

Part C. (64 points total)

Show all work to receive full credit.

1.  (21 points total) A 0.05 kg mass is held at rest against a spring with spring constant, k = 200 N/m which is compressed 0.2 m from its equilibrium point.  The mass is then released and moves along a track which is shown below. The frictional force between the cart and the track is so small that it can be ignored at all points except between points F and G where there is a frictional force present.  The spring acts on the mass between points A and B.


A)  (4 points) Circle all regions in the list below in which the total mechanical energy of the (spring-cart-track-earth) system is conserved.

Nowhere 

A to B  

B to C  

C to D  

D to E  

E to F  

F to G

Everywhere, Energy is ALWAYS conserved 

B) (7 points) What is the velocity of the cart at point E?

                                                                    Velocity = _________ ________

                                                                                                                       units
C) (10 points) A soda was spilled on the track between point F and point G, so that there is a frictional force between the mass and the track in this region of 0.5 N.  Point G is the highest point that the cart reaches on the last hill.  What is the height of point G under these conditions? (This height is represented by the ? in the diagram)

Height =  _________ ________

                                                                                                             units
#2  49 Points Total

                                                   Two charges are 30 cm apart.  




a) (7 points) The point marked by the X is 30 cm from each charge.  The angles in the triangle formed by the three 30 cm distances are all 60o. What is the magnitude of the electric potential at the point marked with the X?

V = ________ _____

                          







Units

b) (7 points)What is the electric potential energy of the two-charge configuration?

U = ________ _______

   









   Units

c) (3 points each, 27 points total )The point marked by the X is 30 cm from each charge.  The angles in the triangle formed by the three 30 cm distances are all 60o. 

· What is the magnitude of the electric field at the point marked with the X due to charge q1?

· What is the magnitude of the electric field at the point marked with the X due to charge q2?

· What is the magnitude of the vertical component of  the electric field due to charge q1 at the point marked with the X?

· What is the magnitude of the vertical component of  the electric field due to charge q2 at the point marked with the X?

· What is the magnitude of the horizontal component of  the electric field due to charge q1 at the point marked with the X? 

· What is the magnitude of the horizontal component of  the electric field due to charge q2 at the point marked with the X?

· What is the magnitude of the vertical component of  the net electric field at the point marked with the X?

· What is the magnitude of the horizontal component of  the net electric field at the point marked with the X?

· What is the magnitude of the net electric field at the point marked with the X?

d)  (3 points)  What is the direction of the electric field at the point marked by the X?  

No angle needs to be given, 

just state the direction using words like up, down, right, left , out of the page, into the page, etc…Use combinations of these words if necessary.
A third charge of 19 x 10-14 C is now brought into the region.  See the diagram below.   Each angle in the triangle formed by the three charges is equal to 60o.



g) (5 points) What is the direction of the net electrostatic force on this charge (q3)?  

No angle needs to be given,  just state the direction using words like up, down, right, left , out of the page, into the page, etc…Use combinations of these words if necessary.

3. (22 points total) The diagram below represents two particles sliding on a horizontal frictionless surface, before and after they collide. Their masses are m1= 0.35 kg, and m2= 0.50 kg. Before the collision, m2 is at rest and m1's speed is v1i = 10.0 m/s. After the collision, m1's speed is v1f = 8.0 m/s and m2's is v2f = 6.0 m/s. m1 is moving at an angle of 20o with respect to the direction that it was moving before the collision.  It is not known whether the collision is elastic or inelastic.




a)  (3 points) What is the total momentum of the two puck system before the collision?

b)  (3 points) What is the vertical component of the m1's momentum after the collision?

c) (3 points) What is the vertical component of the m2's momentum after the collision?

d) (3 points) What is the horizontal component of the m1's momentum after the collision?

e) (3 points) What is the horizontal component of the m2's momentum after the collision?

f)  (7 points) What is the impulse imparted to m2 as a result of the collision?
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The final exam in this course is optional.   If you take it and have us grade it, it will be counted toward your grade for better or worse. However, if you take this final and know that you did poorly, you can write "DO NOT GRADE" at the top of the exam.    In this case, the exam will not be graded and will not count against you in any way.





Your grade on this exam and your final course average will be posted outside of the physics department office late tomorrow afternoon.  We will also post this information on the web page.





Good Luck!!! And ask if you have questions about the meaning of anything on this exam. 
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