
PHYSICS 2D QUIZ 2 FALL QUARTER 2020 
PROF. HIRSCH    

Justify all your answers to all problems. Write clearly. 
Formulas: 

€ 

Time dilation; Length contraction :  Δt = γΔt'≡ γ Δtp    ;       L = Lp /γ        ;  c = 3×108m /s  

€ 

Lorentz transformation : x'= γ(x − vt) ; y ' = y ; z' = z ; t'= γ(t − vx /c 2) ; inverse :  v→ -v  

€ 

Velocity transformation : ux '=
ux − v

1− uxv /c 2    ;   uy '=
uy

γ(1− uxv /c 2)
 ;   inverse :  v→ -v  

€ 

Spacetime interval :  (Δs)2 = (cΔt)2 - [Δx 2 +Δy 2 +Δz2]   

€ 

Relativistic Doppler shift :  fobs = fsource 1+ v /c  /  1− v /c  
  

€ 

Momentum :
r 
p = γ mr u     ;    Energy :    E = γ mc 2;  Kinetic  energy : K = (γ −1)mc 2 

€ 

Rest energy :  E0 = mc 2         ;    E = p2c 2 + m2c 4    

€ 

Electron :  me = 0.511 MeV /c 2       Proton :  mp = 938.26 MeV /c 2       Neutron :  mn = 939.55 MeV /c 2  

€ 

Atomic mass unit :    1 u = 931.5 MeV /c 2      ;     electron volt :  1eV =1.6 ×10-19  J  

€ 

Stefan's law : etot =σT 4  ,  etot = power/unit area ; σ = 5.67 ×10−8W /m2K 4  

€ 

etot = cU /4 ,  U = energy density = u(λ,T)dλ
0

∞

∫   ;       Wien's law :  λmT =
hc

4.96kB
 

€ 

Boltzmann distribution :  P(E) =Ce-E/(kBT )  

€ 

Planck's law :  uλ(λ,T) = Nλ(λ) × E (λ,T) =
8π 
λ4 ×

hc /λ
ehc /λkBT −1

  ;      N( f ) = 8πf 2

c 3  
hc =12, 400eVA      ;     kB = (1 /11, 600)eV /K  
 


