
PHYS 1312 Fall 2018 Final Exam: Equation Sheet

Test 1 equations

v = fλ ω = 2πf f = 1/T vsound =
(
γkBT

m

)1/2

(1)

x(t) = A cos(ωt+ φ) v(t) = −Aω sin(ωt+ φ) a(t) = −Aω2 cos(ωt+ φ) (2)

y(x, t) = A sin(kx∓ ωt+ φ0) = A sinϕ k = 2π/λ (3)

∆ϕ =
2π

λ
∆x+ ∆φ0 = m2π fo = fs

(
1± v0/v
1∓ vs/v

)
(4)

f oo
n = n

v

2L
f oc
n = n

v

4L
n =

c

v
n1 sin θ1 = n2 sin θ2 (5)

1

p
+

1

q
=

1

f

n1

p
+
n2

q
=
n2 − n1

R

1

f
= (n− 1)

(
1

R1

− 1

R2

)
(6)

f =
R

2
M =

h′

h
=
−q
p

I ∝ D2

f 2
(7)

f−number = f/D P =
1

f
m =

θ

θ0
mmax = 1 +

25 cm

f
(8)

M0 =
−L
f0

M = M0me = − L
f0

25 cm

fe
m = −f0

fe
(9)

δ = r2 − r1 = d sin θbright = mλ d sin θdark =
(
m+

1

2

)
λ (10)

ybright ≈
λLm

d
ydark ≈

λL

d

(
m+

1

2

)
I = Imax cos2(φ/2) (11)

E(t) = E0 sin(ωt+ φ) φ =
2π

λ
δ (12)

Test 2 equations

β =
2π

λ
a sin θ a sin θdark = mλ I = Imax

[
sin(β/2)

β/2

]2
(13)

θmin =
λ

a
θmin = 1.22

λ

D
R =

λavg
∆λ

= Nm δ = 2d sin θ = mλ (14)

~Fe =
keq1q1
r2

r̂ ke =
1

4πε0
~E = ~Fe/q (15)

| ~Eaxis| ≈
ke2qs

r3
| ~Eperp| ≈

keqs

r3
~p = q~s = α~E (16)
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| ~Einduced| ≈
k2e2αq1
r5

v̄ = uEnet (17)

Test 3 equations

λ = Q/L σ = Q/A ρ = Q/V (18)

~E = ke
∑
i

qi
r2i
r̂i = ke

∫ dq

r2
r̂ Ex,rod =

keQ

a(L+ a)
(19)

~Erod =
keQ

r
√
r2 + (L/2)2

r̂ Ez,ring =
keQz

(R2 + z2)3/2
(20)

Ez,disk =
Q/A

2ε0

[
1− z√

R2 + z2

]
(21)

∆V =
∆Ue

q
= −

∫
~E · d~̀ ~E = −~∇V V =

keq

r
(22)

V = ke

∫ dq

r
~Einsulator = ~Eapplied/K ∆Vinsulator = ∆Vvacuum/K (23)

Energy/volume =
1

2
ε0E

2 I = |q|nAv̄ = |q|i ~B =
µ0

4π

q~v × r̂
r2

(24)

∆ ~B =
µ0

4π

I∆~̀× r̂
r2

Bz,ring =
µ0

4π

2πR2I

(R2 + z2)3/2
~Baxis =

µ0

4π

2~µ

z3
(25)

Bwire =
µ0

4π

LI

r
√

(L/2)2 + r2
µ = IA ~µe

L = µB
~L/h̄ (26)

~µe
S = 2.0023µB

~S/h̄ L =
√
`(`+ 1)h̄ S =

√
s(s+ 1)h̄ (27)

Post-Test 3 equations

∑
∆Vi = 0

∑
Iin =

∑
Iout I =

∫
~J · d ~A (28)

I = dQ/dt J = I/A ~J = σ ~E σ = |q|un =
1

ρ
(29)

R = ρ`/A Rs
eq =

∑
Ri

1

Rp
eq

=
∑ 1

Ri

(30)

∆V = IR P =
dU

dt
= I∆V = I2R = (∆V )2/R (31)

C = Q/∆V (32)
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Math relations and constants

~A · ~B = | ~A|| ~B| cos θ = (AxBx + AyBy + AzBz) (33)

| ~A× ~B| = | ~A|| ~B| sin θ (34)

~A× ~B =
〈

(AyBz − AzBy),−(AxBz − AzBx), (AxBy − AyBx)
〉

(35)

sin(A±B) = sinA cosB ± cosA sinB (36)

cos(A±B) = cosA cosB ∓ sinA sinB (37)

sinA+ sinB = 2 sin
(
A+B

2

)
cos
(
A−B

2

)
(38)

sinx = x− x3

3!
+
x5

5!
− ... cosx = 1− x2

2!
+
x4

4!
... (39)

d

dx

[
u

v

]
=

1

v

du

dx
− u

v2
dv

dx
(40)

(1 + ε)n ≈ 1 + nε, ε << 1 (41)

∫ xdx√
x2 ± y2

=
√
x2 ± y2

∫ dx√
x2 ± y2

= ln(x+
√
x2 ± y2) (42)

∫ xdx

(x2 ± y2)3/2
=

−1√
x2 ± y2

∫ dx

(x2 ± y2)3/2
=

±x
y2
√
x2 ± y2

(43)

Circumference = 2πr A = πr2 V =
4

3
πr3 (44)

c = 3× 108 m/s ke = 8.99× 109 Nm2/C2 ε0 = 8.854× 10−12 C2/(Nm2) (45)

e = 1.602× 10−19 C me = 9.11× 10−31 kg kB = 1.38× 10−23J/K (46)

µ0

4π
= 1× 10−7 Tm/A mp = 1.672× 10−27 kg µB =

eh̄

2me

= 9.274× 10−24Am2 (47)
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