
Exam 4 formulas 
 

To be given on exam 
Continued from exams 1-3 
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gravity:  w = mg, PEg = mgy 

friction:  f = µN  (or f  ≤ µN, for static friction) 

 springs: F = -kx, PEs = ½ kx
2 

 
P = F//·v = Fvcosθ 

arc length: s = rθ 

v = rω 

atan = rα 

ac = v
2
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G = 6.67 × 10 -11 N.m2/kg2  

Rearth = 6.38 × 106 m 

Mearth = 5.98 × 1024 kg 

Msun = 1.99 × 1030 kg  

Isphere = (2/5) MR2 

Ihoop = MR2 

Idisk = ½ MR2 

Irod (center) = (1/12) ML2 

Irod (end) = (1/3) ML2 

 

New for exam 4 

Constants 

ρwater = 1000 kg/m
3 

 kB = 1.381 × 10
-23

 J/K 

NA = 6.022 × 10
23 

R = kB·NA = 8.314 J/mol·K = 0.08206 liter·atm/mol·K 

σ = 5.67 × 10
-8

 W/m
2
·K
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Conversion factors:  

1 atm = 1.013 × 10
5
 Pa = 14.7 psi 
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15.273+= CK TT  

1 cal = 4.186 J 

1 m
3
 = 1000 L 

stress = F/A;  strain = ∆L/L 

ghPP ρ+= 0  

A1v1 = A2v2 
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Won gas = –P∆V    (constant pressure) 
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To be memorized  
Continued from exams 1-3 

Definition:  vave =
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For constant a:  
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 Newton’s 2
nd

 Law:  ∑ = amF
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rd
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Definition: W = F// ∆x = Fcosθ ∆x 

Definition: KE = ½ m v
2
 

Colton conservation of energy: Ebefore + Wnet = Eafter  

Hess conservation of energy: KEi + PEi + Win = KEf + PEf + Wout 

 Definition: P = ∆E/∆t 

 Definition of momentum: p = mv 

 Conservation of momentum: ∑∑ = afterbefore pp  (if no outside force) 

Angular kinematics: replace x with θ, v with ω, and a with α in all the kinematics 

formulas 

 Quick derivation of satellite velocity: 
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Period: T = 2πr/v 

 Definition of torque: θτ sinrFrFFr === ⊥⊥  

 Moment of inertia for point mass: I = mr
2 

 Itot = I1 + I2 + … 

 Angular KE: KE = ½ I ω2
 

 Newton’s 2
nd

 Law for torques: ∑ = ατ I  

 Definition of angular momentum:  θsinrprpprL === ⊥⊥ , also ωIL =  

 

New for exam 4 

Definition: 
V

m
=ρ  

Definition: 
A

F
P =  

Archimedes’ Principle: FB = wdisplaced fluid  =  mdisplaced fluid × g = ρfluidVdisplaced g 

 

Ideal Gas Law BPV nRT Nk T= =  

Calorimetry: mLQTmcQ =∆= ;  

P-V diagram: Won system = area under the curve, positive if decreasing volume 

First Law of Thermodynamics: ∆U = Qadded + Won system 

Definition: isothermal = no temperature change 

Definition: adiabatic = no heat exchanged 

Cycles:  ∆U = 0;  chexhaustedaddednet QQQQW −=−=  

 


