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PHY2048 Exam 3 Formula Sheet 
Law of Gravitation 

Magnitude of Force: 2
21

r
mmGFgrav =     2211 /1067.6 kgNmG −×=   

Potential Energy: 
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Tension & Compression (Y = Young’s Modulus, B = Bulk Modulus) 
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Ideal Fluids  

Pressure (variable force): 
dA
dFP =   Pressure (constant force): 

A
FP =      Units: 1 Pa = 1 N/m2   

Equation of Continuity: == AvRV constant (volume flow rate)     == AvRm ρ constant (mass flow rate) 
Bernoulli’s Equation (y-axis up): =++=++ 2
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Fluids at rest (y-axis up): )( 2112 yygPP −+= ρ                  Buoyancy Force: gMF fluidBuoy =    

Simple Harmonic Motion (SHM) (angular frequency ω = 2πf =2π/T) 
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Ideal Spring (k = spring constant)): kxFx −=    
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Sinusoidal Traveling Waves (frequency f = 1/T = ω/2π, wave number k = 2π/λ)  
)sin()sin(),( maxmax φω +±=Φ= tkxyytxy     (- = right moving, + = left moving) 

Phase: tkx ω±=Φ    Wave Speed: f
Tk

vwave λλω
===  Wave Speed (tight string): 

μ
τ

=wavev  

Interference (Max Constructive): nπ2=ΔΦ    L,2,1,0 ±±=n     λnd =Δ   L,2,1,0 ±±=n  
Interference (Max Destructive): nππ 2+=ΔΦ   L,2,1,0 ±±=n  λ)( 2
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Standing Waves (L = length, n = harmonic number)  

Allowed Wavelengths & Frequencies: nLn /2=λ     
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Sound Waves (P = Power)  

Intensity (W/m2): 
A
PI =    Isotropic Point Source: 
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=    Speed of Sound: 
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Speed of Sound in Air (temperature T in Kelvin): 
0
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T
TvTvsound =   v0 = 331 m/s    T0 = 273.15 oK 

Temperature (Kelvin, Centegrade, Fahrenheit): T(in oK) = T(in oC) + 273.15    T(in oF) = 1.8×T(in oC) + 32 

Doppler Shift: 
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=  (fS = frequency of source, vS, vD = speed of source, detector) 

Change –vD to +vD if the detector is moving opposite the direction of the propagation of the sound wave. 
Change –vS to +vS if the source is moving opposite the direction of the propagation of the sound wave. 


