Announcements

» Exams will given in the evenings from 7:00-9:00 PM, on the following dates (all
Thursdays): February 13, March 20, and April 17.

» There will be no lecture on exam dates.

v

Online drill due before problem session tomorrow.
» Quiz at the end of problem session tomorrow.
» Hand-In homework due Monday, 4:30 PM. HW box outside of lab room.

» Help sessions Wednesdays and Sundays from 8-10 pm in Olin 264.



Approach for E-field Integrals

1. Draw a sketch, choose integration variable (z, y, or 6)

2. Pick a tiny piece of charge and label it dg

a. label the size of this tiny piece using dz, dy, or R df
b. Draw r (distance between dgq and P) on the sketch

c. Draw an arrow for dE at P due to dq

3. Find dE magnitude in terms of integration variable:
a. Find dq. Line: dg = Adx or dg = Ady. Arc: dqg = X\ Rdf
b. Find r (use Pythagoras)
c. Plug dq and 7 into dE = kdq/r?

4. Determine the components dF, = dE cosf and dE, = dF sinf. You may need
to use similar triangles.

5. Determine the limits of integration (where is the charge?)

6. Put it together and solve for E, = [ dE, and E, = [ dE,.



Lecture 2 — Concept Test 1

Which of the following is the correct expression for dg
for this rod? bt
Q 4
1. dg=Qdx 4. dg=—dy P
a total 4¢ﬂ
0 charge @
2. dg = Cda = =<
dg=Qdy 5. dq 5 dx Y |
Q Q

3. dq:de 6. dqzﬁdy



Lecture 2 — Concept Test 2

Which of the following is the correct expression for Yy
cos @ for this rod?
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Useful Integrals
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Lecture 2 — Concept Test 3

A square with side a is in an electric field with magnitude
FE, as shown in the diagram. What is the electric flux
through the square?

Square plane
(edge view)

30°
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. a2E cos 30°

3. a?FE cos60° T T T TE

4. None of these

N




Lecture 2 — Concept Test 4

What is the electric flux through the surface? —2¢
° surface
1.0 4. —3q/eo
2. —q/Eo 5. +q/€0
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3. —2¢/¢ 6. +2q/¢o



