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PHY 2049 – Physics for Engineers and Scientists II

Dr. J. B. Bindell

September 21, 2005
EXAMINATION #1
Instructions: Because sheets sometimes get separated, please put your name on EVERY page of this examination.  Write clearly.  If your name can’t be read, you will not receive any credit for the work.  When solving a problem, be sure to indicate what you are doing so that your work can be followed.  Even if you can’t solve the problem you can still indicate what you are attempting top do.  Be sure to clearly indicate what your solutions actually are and include all appropriate units.  Remember that vectors have direction and you need to state magnitude and direction or provide components.  Work carefully and keep your eye on the clock.  Good fortunes …

PART-I

Clearly indicate your choice for the correct answer in the following questions.  Each question is worth 5 points, 30 total for the section.  

(1) The figure shows four arrangements of charged particles. 


Rank the arrangements according to the magnitude of the net electrostatic force on the particle with charge +Q, greatest first (use the notation > or = , for example, a=c>b=d). “p” and “e” indicate a proton and an electron, respectively.

ANSWER:  ______a=d>c=b _____________________________
(2) Experimenter A uses a test charge q0 and experimenter B uses a test charge 2q0 to measure an electric field produced by stationary charges. A finds a field that is: 
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(a)  less than the field found by B

(b)  either greater or less than the field found by B, depending on the accelerations of the test charges

(c)  the same as the field found by B.  This is really why E is important.  It is independent of the test charge.

(d)  either greater or less than the field found by B, depending on the masses of the test charges

(e)  greater than the field found by B
ANSWER ________

(3) An isolated point charge produces an electric field with magnitude E at a point 2 m away from the charge. A point at which the field magnitude is E/4 is: 
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(a) 1 m away from the charge

(b) 4 m away from the charge

(c) 0.5 m away from the charge

(d) 2 m away from the charge

(e) 8 m away from the charge

ANSWER ________

(4) The diagram shows a positive charge Q and a negative charge -Q with the same magnitude. The electric field at point P on the perpendicular bisector of the line joining them is: 
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(a)  to the right

(b)  zero

(c)  to the left

(d)  downwards

(e)  upwards

ANSWER ________

(5) A point charge is placed at the center of a spherical Gaussian surface. The electric flux leaving the surface, [image: image5.png]


E,  is changed if: 
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(a)  the point charge is moved off center (but still inside the original sphere)

(b)  the point charge is moved to just outside the sphere

(c)  a second point charge is placed just outside the sphere

(d)  the sphere is replaced by a cube of the same volume

(e)  the sphere is replaced by a cube of one-tenth the volume

ANSWER ________

(6) A solid insulating sphere of radius R contains a uniform volume distribution of positive charge. (Charge density is constant.) Which of the graphs below correctly gives the magnitude E of the electric field as a function of the distance r from the center of the sphere?   Indicate I, II, III, IV or V.
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  We did this one in class.   ANSWER ___III_____
(7)  Is your name on every page of this examination? (Sorry, no points for this one!)

ANSWER ________

END OF PART I

PART II

Show ALL work in your solution to the following two problems.  Each problem  is worth 35 points.  Write clearly. What is not legible is not correct!  You may use the back of the page if necessary.
PROBLEM (1): Part (a) of the figure shows a non-conducting rod with a uniformly distributed charge +Q. The rod forms a half circle with radius R and produces an electric field of magnitude Earc at its center of curvature P. If the arc is collapsed to a point at distance R from P (Figure b), by what factor is the magnitude of the electric field at P multiplied?

You may want to actually derive the equation for the field of figure (a). rather than rely on your memory.
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If you look at page 589 in the text you will see the problem worked out for 120 degrees.  Here we need to integrate from + 90 degrees to – 90 degrees.  Then compare with the obvious field for part b.  The answer is 1.57 (pi/2).
See next page for detail.
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PROBLEM (2) :  A long straight wire has fixed negative charge with a linear charge density of magnitude 3.6 nC/m. The wire is to be enclosed by a coaxial, thin-walled, nonconducting cylindrical shell of radius 2.0 cm. The shell is to have positive charge on its outside surface with a surface charge density [image: image10.png]


that makes the net external electric field zero. Calculate [image: image11.png]
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You use Gauss’s Law.  Consider a cylinder surrounding the entire structure as a Gaussian Surface.  It has a length L.  The flux through this is zero because the field is zero everywhere outside the structure.  So the total enclosed charge is zero.  The charge on the non-conducting cylinder is 
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.  This is equal to (but opposite) the charge on the wire which is just L.  Set these equal to each other and you have (canceling the L) 
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 from which you can calculate the surface charge density.
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