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Announcements

1. First hour exam – Monday, February 10, 2003 – covering 
Chapters 23-28.

5 problems – show your work and reasoning for possible 
partial credit.

May bring 1  8½” x 11” sheet of paper to the exam (to be 
turned in with your exam papers).

The exam will be proctored by Professor Salsbury.

2. Practice exam available on website.

3. Extra review session today (2/7/03) – 3-4 PM.

4. Today’s lecture –
What to do about HW9 ?       Midnight for HW due time?   
Advice for studying           Systematic review
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Advice:

1. Keep basic concepts and equations at the top of your head.

2. Practice problem solving and math skills

3. Develop an equation sheet that you can consult.

Equation Sheet

122
12

21 r̂F
r

qqke=

Problem solving skills

Math skills
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Problem solving steps

1. Visualize problem – labeling variables
2. Determine which basic physical principle(s) apply
3. Write down the appropriate equations using the variables 

defined in step 1.
4. Check whether you have the correct amount of 

information to solve the problem (same number of 
knowns and unknowns).

5. Solve the equations.
6. Check whether your answer makes sense (units, order of 

magnitude, etc.).
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Coulomb’s law:

8.987551787 x 109 N ⋅ m2/C2
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q1=7x10-6C

q3=2x10-6C q2=-4x10-6C

F12
F13

F1 = F12 + F13
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q1=7x10-6C

q3=2x10-6C q2=-4x10-6C

F12
F13

Relationship of electric field with Coulomb’s law force
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Electric field  == force on q1 if it were 1 Coulomb
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Electric field:

The force on a 1 C charge 
placed at r1.

Field lines help to visualize electric field:
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Electric field due to large uniformly charge plate:
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An alternative method for calculating electric fields –

Gauss’s Law

Define electric “flux”:

∫=
∫ ⋅≡Φ

θcosEdA
dE AE

Gauss’s law says:

0ε
π4 in
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qqkd ==∫ ⋅ AE

Integral of surrounding surface
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Electric field inside and outside uniformly charged sphere:
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Electrostatic potential

V = U/q

Note:  

For a point charge, a convenient choice is rref=∞.
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Electrostatic potential between two parallel plates

x

V

V(d)=-Ed=-σ d/ε0

d

Example:

If V = 1 Volt 
and d = 0.01 m

σ =  ?8.854x10-10C/m2

xE ˆ
ε
σ
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C
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σ=Q/A −σ=−Q/A
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How dielectrics work:
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Polar molecules in the 
absense of  external

forces:

Polar molecules in the 
aligned between two 
charged plates:

Eplate

Emolecule

s

Etotal = Eplate + Emolecules = Eplate /κ

Vtotal = Vplate + Vmolecules = Vplate/ κ

σ=Q/A −σ=−Q/A
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Electrical current in a wire

Approximately follows Ohm’s law:   ∆V = IR

The resistance R depends on properties of the materials

A
L

Anq
LmR ∆

≡
∆

= ρ
τ2

A

∆L

m electron mass

q electron charge

n number of electrons/volume

τ time between collisions

In general R depends on 
temperature  T.

-E = ∆V/∆L
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Analysis of DC circuits:

Elements:

Vab≈0

b

Vab= −IR

a b

I
Vab = E

a b

The principles:

Kirchhoff’s rules

At any wire junction:

For any closed wire loop:  

∑∑ = outin II

∑ =∆ 0V

wire resistor
a

capacitor

a b
C

+Q −Q

Vab= −Q/C

emf

Iin

Iout

a

d c

b


