
Physics 222, Exam 2 Formula Sheet

Numericals:
c = 2.998 × 108 m s-1

e = 1.602 × 10-19 C (electron charge)
NA = 6.02 × 1023 mol-1

me = 9.1095 × 10-31 kg (electron)
mp = 1.6726 × 10-27 kg (proton)
εo = 8.85 × 10-12 C2 J-1 m-1

1 Å = 1 × 10-10 m
1 eV = 1.602 × 10-19 J
1 cal = 4.186 J
u = 1.6605 × 10-27 kg

    

€ 

1
4πεo

= 8.99 ×109 N ⋅m2 ⋅C−2

    

€ 

RH =1.09678 ×107 m−1

  

€ 

σ = 5.67 ×10−8 W/(m2K4 )

    

€ 

k =1.38 ×10−23 J
K

    

€ 

λc = 2.426 ×10−12 m

    

€ 

h = 6.626 ×10−34J ⋅ s
    

€ 

h = 4.1357 ×10−15eV ⋅ s
    

€ 

h =1.055×10−34J ⋅ s
    

€ 

h = 6.5821×10−16eV ⋅ s

      

€ 

α =
e2

4πεohc
≅ 1

137

      

€ 

ao =
4πεoh

2

me2
= 5.29 ×10−11m

    

€ 

Eo =13.606 eV

Formulas:
Binomial expansion, n ≠ integer OK:

      

€ 

(x + y)n ≅ xn + nxn−1y +
n(n −1)

2!
xn−2 y2 +K

     (note that 2! = 1×2, 3! = 1×2×3, etc.)

or, 
      

€ 

(1± x)n ≅1± nx +
n(n −1)

2
x2 +K

F = dp/dt
    

€ 

r 
p = m

r 
u 

f = c/λ

    

€ 

x'= x − vt

y'= y

z'= z

    

€ 

x'= γ(x − vt )

y'= y

z'= z

t '= γ t − vx
c2
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γ =
1

1− v2

c2
 
 
  

 
 

  

€ 

L = Lo γ

  

€ 

T = γTo

    

€ 

ux = dx
dt

=
′ u x + v

1+ ′ u xv
c2

uy = dy
dt

=
′ u y

γ(1+ ′ u xv
c2 )

uz = dz
dt

=
′ u z

γ(1+ ′ u xv
c2 )
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m = moγ =
mo

1− u2

c2

    

€ 

E = mc2 = moc
2

1− u2

c2

    

€ 

E = p2c2 + mo
2c4

E = pc

    

€ 

f = fo

1+ β

1−β

      

€ 

r 
F = q(

r 
E +

r 
v ×

r 
B )

    

€ 

U =
Q2

4πεor

    

€ 

I = εσT 4

    

€ 

λmaxT = 2.90 ×10−3 m ⋅K



    

€ 

dI
dλ

=
2πc2h

λ5

1

ehc / λkT −1
  

€ 

E = hf

  

€ 

K = hf −φ

    

€ 

h
moc

(1− cosθ) = ( ′ λ − λ)

    

€ 

N (θ) =
N int
16

e2

4πεo

 

 
 

 

 
 

2
Z1

2Z2
2

r2K2 sin4(θ / 2)
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L = nh

      

€ 

E =
Z2me4

n2 ⋅ 2(4πεoh)2
=

Z2

n2
Eo
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vn =
nh

mrn

    

€ 

rn = (n2

Z
)ao

    

€ 

K = 1
2
U

    

€ 

1
λ

= RH
1

n1
2 − 1

n2
2

 

 
 

 

 
 

    

€ 

µ = mM
(m + M )

    

€ 

fKα
=

3cR
4

(Z −1)2


