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PHYSICS 2220

Equation Sheet #1

1. Coulomb�s law: F = k
|q1||q2|
r2

k =
1

4πε◦

2. F = qE For point charge, E = k
|q|
r2

3. Electric ßux: Φ =
Z
E · dA =

Z
E dA cos θ

4. Gauss� law: Φc =
I
E · dA =

I
E dA cos θ =

qenc
ε◦

5. ∆V = VB − VA = −
Z B
A
E · ds = −

Z B
A
E ds cos θ

6. ∆U = UB − UA = q(VB − VA) = q∆V

∆U = UB − UA = −q
Z B
A
E · ds = −q

Z B
A
E ds cos θ

7. For point charge, V = k
q

r
and U = k

q1q2
r

8. k = 8.99× 109 N·m2/C2
ε◦ = 8.85× 10−12 C2/N·m2
e = 1.60× 10−19 C
1 eV = 1.60× 10−19 J
g = 9.8 m/s2

c = 3× 108 m/s
9. electron mass me = 9.11× 10−31 kg
proton mass mp = 1.67× 10−27 kg

10. Circle: C = 2πr A = πr2

11. Sphere: A = 4πr2 V =
4

3
πr3

12. Cylinder: A = πr2 (end) A = 2πr` (side) V = πr2`


