
Exam 1, Phys208 March 10, 2017 

Discussion section number --------

1. (15 Pts) Sketch the field lines in the following graphs. 
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2 (5 pts) Find the total electric flux through the spherical closed surface shown in 
the figure below. q1=2.02 nC, qi=l .03 nC, and cis-2. 73 nC. The distance of each 
charges to the center of the sphere are, respectively n=l cm, ri=n=0.1 cm. The 
radius of the sphere is R=0.5 cm . 
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3. (10 pts) Two infinite, nonconducting sheets of charge are parallel to each 
other and separated d as shown in the figure below. The sheet on the left has a 
uniform surface charge density a, and the one on the right has a uniform charge 
density -a. Calculate the electric field at the following points. (Use any variable 
or symbol stated above along with the following as 
necessary: eo.) 

(a) (2pts) to the left of the two sheets 
(b) (2pts) in between the two sheets 
(c) (lpts) calculate the potential difference between two 

sheets 
( d) (2pts) If a +q charge is release at the left sheet in between 

two sheets, calculate the final velocity when it hits the 
right sheet. 

(e) (2pts) Find the electric fields in all three regions if both 
sheets have positive uniform surface charge densities of value a. 
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(f) (lpts) Under the condition (e), calculate the potential difference between two 
sheets. 
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4 (10 pts). Two conducting solid spheres ofradius of Rare separated by 3R (center to 
center distance). Calculate the capacitance of the assembly. 
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5 (30pts) A conducting cylinder of radius R1 is placed at the center of a conducting 
cylindrical shell of inner and outer radii of R2 and R3. The solid cylinder and cylindrical 
shell carry a charge density A.1 and A.2 (in unit of C/m), respectively. 

(You will lose credit if you just write down the answers; you have to show your 
work) 
(1) (5 pts) Calculate E(r) at r>R3. 
(2) ( 5 pts) Calcularte E(r) at R2 > r> R1 
(3) (5 pts) Calculate the potential difference between two charged cylinders. 
(4) (5 pts) Calculate the potential of the cylindrical shell. 

Now, the outer conducting cylindrical shell is grounded. 
(5) (5 pts) what is the charge density of the outer cylindrical shell 
( 6) (2 pts) Calcularte E(r) at R2 > r> R1 
(7) (3 pts) Calculate the potential difference between two charged cylindert 
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6. (15 pts) Find the foll · ( 6.00 µoFwmg. In the figure, use C1=6.00 µF and C2=3.00 µF) 

9.00V 
(1) The equivalent cap ·t f (2) The charge on eachac1 anc_et o the capacitors in the figure. 

capac1 or 
(3) The potential difference across each capacitor 
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7. (15 pts+ extra 5pts)) The thin, uniformly charged ring shown in the figure below 
has a positive charge Q. 

(1) (3 pts) Find the electric field at the center of the ring. 

(2) (12 pt) Find an expression for the electric field along the vertical line going 
through the center of the ring. (Use the following as necessary: k, Q, and z 
(vertical distance from the center)) 

(3) (extra credit 5pt) Find an expression to calculate the potential at the center of the 
ring (you do not need to evaluate the integration). 
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