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EE1 - Winter 11: QUTZ L
Tuesd,ag, January 25, 2011

Answer ALL 4 questions. Write your answers directly onto this handout. Shorv all your work.
You are allorved to use your 3"x5" index card as cheat-sheet and a calculator.

Problem L el2s)
Calculate the area of the section of Earth's surface defined by Q :10o,45), and d : [4b0,g0o].
Assume a constant Earth radius of r:6371 km.
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Problem 2

Consider an infinite line charge of. p7 on the z-axis. Find expressions for the work done by moving
a test charge q as follows:

1. Flom h to pz while keeping all other coordinates constant

2. Flom O1 to O2 while keeping all other coordinates constant

3. Flom z1 to z2 at y-5 cm and x:10 cm.

4. Flom r1to 12 at y:0.
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Problem 3 (L0l2s)

(a) A sotd sphere with radius l? and charge +8 has a uniform volume cha.rge density py. Use
Gauss's law to find an expression of the vector electric field .d(r) inside (0 ( r ( R) and outside
(" > R) the sphere.

(b) Assume you add a spherical, concentric shell of charge -Q outside the solid sphere with R"7."11
: 2R. How does the electric field between the two spheres (R < , I Rsheu and outside the shell
(r ) R"n"u) change ?

(c) Make a drawing of E as a function of r for both cases (a and b).

f l  aa = Ra^"t .
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Problem 4

The electric flux densityis given as

- /6\  /d\  ,  -D :  2p.  *"  
\ ;  ) '  

a- ,  *  6P' ' i "  
\ ,  ) '  

a4 *  P' '  a"

Find an expression for the charge density pv et any point in space'

g ? =Pv + X" (;o")
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