
Formulas 
You need all of these at least 126 times☺ 
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I = I0 cos2(φ/2) ,  φ = 2πδ/λ = 2π d(sinθ)/λ 
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B = A B cosθ x = −b± b2 −4ac

2a sinθ = o
h
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sin30° =0.5= cos60°,cos30° =0.866= sin60° tan45° =1

ln 150 ≅ −3.9,ln
1
100 ≅ −4.6,ln

1
200 ≅ −5.3,ln

1
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400 ≅ −6,ln

1
500 ≅ −6.2,ln
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1000 ≅ −6.9,

sin45° =0.707= cos45° g=10 m

sec2 C =2πr A=πr2
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β = πdsinθ
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θmin =1.22
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+Uψ = Eψ − !2m
∂2ψ (x ,t)

∂x2
+U(x)ψ (x ,t)= i! ∂ψ (x ,t)

∂t

k2 = 2m(E −U)
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α 2 = 2m(U −E)
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Δt = Δt0γ L=
L0
γ

γ = 1
1−β 2

β = v
c

f = f0
1−β
1+β

′x = γ x − vt( ) ′y = y ′z = z ′t = γ t − vx
c2( )

p= γmv K =mc2 γ −1( ) E = γmc2 =mc2 +K

pc( )2 =2Kmc2 +K 2 E2 = pc( )2 + mc2( )2

E = hf hf = Kmax +Φ λ = h
p

p= h
λ
= !k E = hf = !ω

ΔxΔp≥ ! ΔEΔt ≥ !

! = h
2π = 6.64×10

−34 J ⋅s
2π h=6.64×10−34 J ⋅s = 4.14×10−15eV ⋅s

E
n
= −13.6eV

n2
N =N0e
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