Formula Sheet for Test 1 (Chapter 21 to Chapter 24)
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Charge Distribution

Point in
Electric Field

Single point charge ¢

Charge g on surface of conducting sphere with
radius R

Infinite wire, charge per unit length A

Infinite conducting cylinder with radius R,
charge per unit length A

Solid insulating sphere with radius R, charge
0 distributed uniformly throughout volume

Infinite sheet of charge with uniform charge
per unit arca o~

Two oppositely charged conducting plates with
surtace charge densities +0 and —o°

Charged conductor

Distance 7 from g

OQutside sphere, r > R
Inside sphere, 7 < R

Distance 7 from wire

Outside cylinder. r > R
Inside cylinder, - < R

Outside sphere, r > R

Inside sphere, 7 < R

Any point

Any point between plates

Just outside the conductor
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Logarithms: If loga = x,thena = 10*. loga + logh = log (ab)
loga — logh = log (a/b) log (a") = nloga

Iflna = x, thena = ¢*. Ina + Inb = In (ab)
Ina — Inb = In (a/b) In (a") = nlna
—=b * Vb* — dac
Quadratic formula: 1f ax® + bx + ¢ =0, x = 27“‘
a

Binomial Theorem
n(n = 1)a""%*  n(n = 1)(n — 2)a" b3

(a+b)”:a"+na"71b+ + + o

2! 31
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Trigonometry
In the right triangle ABC, x> + y? = r2

Definitions of the trigonometric functions:
sina = y/r cosa = x/r tana = y/x

c
L y
«
A x B
. sina
sina + cosa = 1 tana =
cosa
sin2a = 2 sinacosa cos2a = cos’a — sin’a = 2cos’a — 1

1 — 2sin“«

1 1 + cosa
cosyar = ([T

sin(a = B) = sinacos B * cosasinf
cos(a = ) = cosacos B + sinasinf
sina + sinB = 2sin3(a + B)cos3(a — B)
= Fsina cosa + cos B = 2cos3(a + B)cost(a — B)

cos(a = /2
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Calculus

Derivatives:
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Power series (convergent for range of x shown):
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Geometry

Circumference of circle of radius r: C =27r

Area of circle of radius r: A= 7r?

Volume of sphere of radius r: V = 4ar®/3
Surface area of sphere of radius r: A = 4mr?

Volume of cylinder of radius r and height h: V=arh
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