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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._________Which  arrow best represents the direction of the net gravitational force on the 1 kg mass at the top of the figure ?

A)     (
B)   (
C)   (
D)   (
E)   (
F)   (
G)  (
H)  (
2._________A book sits on a horizontal table top.  The reaction force (in the sense of Newton’s third law) to the gravitational force of attraction due to the earth on the book is 

A) The books weight

B) The gravitational force of attraction due to the earth on the book

C) The normal force on the book

D) The gravitational force of attraction due to the book on the earth

E)  There is no reaction force

3. _______ An electron is stationary in an electric field that is directed to the left.  What is the direction of the force on the electron?

A)   There is no force on the electron

B)    Left

C)   Right

D)   Toward the top of the page

E)   Toward the bottom of the page

F)   Out of the page

G)   Into the page

4.________Consider a charged particle that is not a piece of magnetic material.  What conditions are necessary for there to be a magnetic force on the particle?

A)  There will never be a magnetic force on the particle if it is not magnetic

B)  The particle must be in a magnetic field

C)  The particle must be moving

D)  Either B or C will result in a magnetic force

E)   Both B and C are necessary for there to be a magnetic force

5.  ________An electron moves with a velocity that is directed into the page in a region where there is a magnetic field directed to the right as shown below.  What is the direction of the magnetic force on the charge?
A) Into the page

B) Out of the page

C) To the left

D)  To the right

E) Up toward the top of the page

F) Down toward the bottom of the page
6.  __________  Consider the two positive charges shown below:


In which region(s) could the electric field be equal to zero?

A) None of them

B) Region 1

C) Region 2

D) Region 3

E) Either Region 1 or Region 3

7._______  Consider the charges shown below:  


In which region(s) could the electric potential be equal to zero?

A) None of them

B) Region 1

C) Region 2

D) Region 3

E) Either Region 1 or Region 3

8._______  A magnetic field sensor was used in one of our activities to measure the magnetic field associated with a bar magnet.  In the directions for the magnetic field sensor that were attached to the activity, you were told that only the component of the magnetic field that is perpendicular to the white dot on the sensor is measured.  Which orientation of the sensor shown below would give a zero (or close to zero) magnetic field reading?   

A)

B)

C) 

D)  All three of the orientations shown would give an approximately zero reading.

Part B

1.   (7 points) In the last activity that we did, an electron with velocity v enters a magnetic field  B directed perpendicular to its velocity.  As a result, the electron moves in a circle.  Does the electron’s speed change as a result of magnetic force on it?  (Circle One)

Yes                        No

If so, does the electron slow or speed up?  If not, why not?

2.  (5 points)   Consider the following two statements. Explain what is correct and what is incorrect about both statements.

Student A: “ An object thrown up into the air does not experience a constant downward acceleration because the acceleration due to gravity changes with height above the earth.”

Student B: “No way.  The acceleration due to gravity is totally a constant.”

3.  (8 points ) Compare and contrast the gravitational force between two point charges and the electrostatic force between two point charges. (Discuss in words the similarities and difference between the two forces.)

Part C-Show all work to receive credit.  A correct answer alone is worth one point.

1.  (19 points total)  An electron moves to the left from point A to point B in the plane of the page.  See the  figure below.  





A)  (3 points) What is the electric potential energy of the electron when it is at point A? (taking the zero of potential energy to be zero at infinity)

B)   (4 points) What is the change in the electric potential energy of the electron as it moves from point A to point B?  (Show the correct sign)

C)  (7 points)  If the electron starts from rest, what is its speed when it reaches point B?

D)  (5 points)  There is no additional change in potential between points B and C, but there is a magnetic field of 5 Gauss directed into the page in that region. What is the magnitude of the magnetic force on the electron at point C?

2.   ( 29 points total)   Consider the three charges shown below.

A)  (7 points) What is the magnitude of the electrostatic force on the –2uC charge in the center? (u stands for micro which is 10-6)

 B) (3 points) What is the direction of the force? ( Use words like right , left, up , down.  DON’T USE plus or minus)

C)  (10 points) What is the magnitude of the y component of the electric field at the point marked with the X?

D)  ( 5 points) What is the magnitude of the x component of the electric field at the point marked with the X?

E)  (4 points)  What is the overall direction of the electric field at the X? ( Use words like right , left, up , down.  DON’T USE plus or minus)
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