
PH 1121: PRINCIPLES OF PHYSICS II:  eLECTRICITY and Magnetism 

 

 

 

 



Problem One:  Positive charge Q is distributed uniformly along the positive x-axis between x = -a/2 and  

x = +a/2, as shown in the diagram below.  (a) Calculate the x- and y- components of the electric field, at 

point P (y=s),  produced by the charge distribution (thin rod).  (20 points) (b)  Derive an expression for 

the electric field at point P when s >>  a/2   (10 points).  (c) Set up, but do not evaluate, an expression for 

the y-component of the electric field, if the thin rod now has a non-uniform linear charge density , λ, 

such that λ= βx2, where β is a positive constant with units of C/m3.  (5 points).   

 

 

 

 

 

 

 

 

 

 

 

 



Problem Two:  The figure below shows  an insulating spherical shell with uniform volume charge 

density,ρ , inner radius a, and outer radius b.  (a) In terms of the given information, what is the NET 

charge of the spherical shell?  (b) Find an expression for the electric field for r < a.  (c) Find an expression 

for the  electric field for a < r < b.  (d) Find an expression for the electric field for r > b. (e) Compute the 

electric field for r = b. (7 points for each part) 

 

 

 

 

 

 

 

 

 

 

 

 

 



Problem Three:  Conceptual Questions:  Please answer the following possibly unrelated questions, using 

a minimum of mathematics (6 points each, 30 points total). 

 

a.  Provide at least two examples illustrating how electric forces differ from gravitational forces. 

 

 

b. A proton and an electron are separated by a distance r.  If the charge is kept constant, for both 

charges, how, if at all does the electric force change, if the distance between the two given 

charges is tripled?  Will the force be attractive or repulsive? 

 

c. A negative point charge, –αQ (where α  is a dimensionless, positive constant so that overall the 

charge is negative), is placed at the center of a spherical CONDUCTING shell, which has a total 

charge of +2αQ, and which consists of an inner radius a and an outer radius b. What surface 

charge density, σ, must reside on the outer radius, r = b, of the conducting shell?  You must 

show your work to obtain full credit.  

 

 

 

d.  For the information given in part c (above), what is the electric field equal to inside the 

conducting shell?  Please justify your answer. 

 

 

e. Assessment Questions:  A guaranteed six points for answers you provide! 

 Did you write your name and section number on the exam (If No, please do so now!)? 

 What was the most challenging (aka: difficult) topic we studied so far? 

 What was the least challenging (aka:  easiest) topic we studied so far? 

 What was most helpful in preparation for this exam? 

 What was least helpful in preparation for this exam? 

 What topics in the course are you most excited about?  


