Name ________________________________________________________________________


Exam #3

Physics I

Fall 2003

If you would like to get credit for having taken this exam, we need your name (printed clearly) at the top and section number below.

Section # 

Questions
Value
Score

Part A


32


Part B


24


C-1


20


C-2


24


Total


100


_____ 1    M/R 8-10 (Bedrosian)

_____ 2    M/R 10-12 (Bedrosian)

_____ 3    M/R 12-2 (Bedrosian)

_____ 5    T/F 10-12 (Washington)

_____ 6    T/F 12-2 (Hayes)

_____ 7    T/F 2-4 (Hayes)

_____ 8    M/R 2-4 (Schroeder)

_____ 10  M/R 12-2 (Shannon)

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 cheating on the exam for both parties involved.
The Formula Sheets are the last two pages.  Detach carefully for easier reference if you wish.

On this exam, please neglect any relativistic and/or quantum mechanical effects.  If you don’t know what those are, don’t worry, we are neglecting them!  On all multiple-choice questions, choose the best answer(s) in the context of what we have learned in Physics I.
On calculation questions, show all work to receive credit.
Part A – Multiple Choice – 32 Points Total (8 at 4 Points Each)

Write your choice on the line to the left of the question number.

______ 1.
Select ALL of the following statements that we can conclude from Newton’s Theory of Gravity.  (Put all letters you choose to the left of the question number.)


A)  Gravity works the same way everywhere in the universe and at all times.

B)  The property of matter that relates force and acceleration also causes gravity.


C)  The force of gravity obeys Newton’s Third Law.

D)  The force of gravity is a conservative force.

______ 2.
In the figure, an electron e travels through a small hole in plate A and then toward plate B.  A uniform electric field between the plates slows the electron without deflecting it.  The direction of the electric field between the plates is:

[image: image1.png]
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A)  +X 

B)  –X


C)  +Y
 

D)  –Y

______ 3.
The figure below shows the path of a charged particle that passes through two regions containing uniform magnetic fields of magnitudes B1 and B2.  Its path in each region is a half-circle.  The fields are directed either into the page or out of the page.  The only force on the particle is due to the respective magnetic fields.

[image: image79.png]


 


Select ALL of the statements below that we can correctly conclude:


A)  The speed of the particle is constant.

B)  The magnetic fields in the two regions are in opposite directions.


C)  B1 > B2.

D)  If we doubled B1, B2 and the initial velocity, the path would be the same.

______ 4.
A uniform, constant magnetic field is directed into the page. A charged particle, moving in the plane of the page, follows a counter-clockwise spiral of increasing radius as shown.  Select ALL of the choices below that we can correctly conclude:


[image: image2.png]


 


A)  The charge of the particle is positive.

B)  The particle is speeding up.


C)  The magnetic force does no work on the particle.

D)  There must be another force on the particle in addition to the magnetic force.

______ 5.
Two point charges are arranged as shown. In which region(s) is there a point on the line (not at infinity) where the net electric field due to the two charges is zero?


[image: image3.png]+20C




 


A)  Region I only.



B)  Region II only.

C)  Region III only.



D)  More than one of the regions.

______ 6.
A charged particle is moving in a circle at a constant speed in a magnetic field.  The period of the particle’s motion is independent of


A)  the particle’s speed.

B)  the particle’s charge.


C)  the particle’s mass.

D)  the magnetic field.

______ 7.
An electron moves from a point of lower electric potential to a point of higher electric potential.  Which one statement below is correct?


A)  The electric force did positive work on the electron.

B)  The electric force did negative work on the electron.


C)  The electric force did no work on the electron.

D)  There is not enough information to decide which of A-C above is true.

______ 8.
What are correct units for the electric field?  Select ALL that apply.


A)  N/C



B)  J/C


C)  T/m



D)  V/m

Part B – Graphing – 24 Points Total

A proton and an electron move (separately) in one dimension through a region with an electric potential as shown below.  The only force experienced by the two particles is due to the electric field.  The electron and proton are far enough apart so they do not interact with each other.  Both the electron and the proton start at d = 0 with K.E. (kinetic energy) = 3.2 x 10-17 J.  Plot K.E. for both particles versus distance from d = 0 to d = 100 cm.  Show all work.  Include the following:

1.  Shape of the curve(s).

2.  Minimum and maximum points.

3.  Clearly labeled axes.
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Part C – Problems – 44 Points Total

C-1  (20 points) 

An unknown charged particle is accelerated from rest in an electric field.  The potential difference is –1.000 x 105 Volts.  (From this we infer that its charge is positive.)  It is observed in a bubble chamber to travel in a circular path with a radius of 3.066 cm.  The magnetic field in the chamber is 0.500 T at a right angle to the particle’s path.  What is the ratio of its charge to mass?


charge / mass: _________________________________ units   C / kg
C-2  (24 points)

Calculate the electric field and electric potential at point A (“X marks the spot”).  Assume the electric potential is zero at infinity.  The only charges are +e (one proton) and –e (one electron).
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X

+

e

-

e

6.0 

x

 10

–11

 m

6.0 

x

 10

–11

 m

A


Point A:
E field X Component: ___________________ units ________


E field Y Component: ___________________ units ________


Electric Potential:        ___________________ units ________
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Useful Constants

(You can use the approximate values on tests.)

Universal Gravitation Constant
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Electrostatic Force Constant
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Magnetic Constant
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Speed of Light in Vacuum
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Charge of a Proton
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Electron-Volt Conversion Constant
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Mass of a Proton
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Mass of an Electron
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