
 

The following equations will be given on the second exam in this form. All of your solutions for the
problems should start from these equations.

EQUATIONS

 = / tvav Δr Δ  = d  / dtv r = / taav Δv Δ

= d  / dta v v  = v  + 2a x2
o

2 Δ x = v t + atΔ o 1/2 2

v = v  + ato x = (v  + v)tΔ 1/2 o a = v  / R2

v = 2 r / Tπ x = -b ± sq.rt.(b  - 4ac) / 2a2

 = mFNET a W = F = mgg D =  C Av1/2 ρ 2

F = Gm m / r1 2
2  = ∫dF1 F f  = Fs,max µs N

f = Fk µk N K = 1/2 mv2 W = Fdcos  = φ F d.

W = KΔ F  = -kxx W  = kx  - kxs 1/2 i
2 1/2 f

2

W = ∫  F(x)dxx1
x2 P = W / tavg Δ P = dW / dt

W = ∫  Fcos dr = ∫ri
rf φ ri

rf F dr. U(y) = mgy U(x) = kx1/2 2

F(x) = - dU(x) / dx W = E= E + E + EΔ Δ mec Δ th Δ int E = f d Δ th k 

U = -GMm / r = mrcom 1/Μ Σ iri x  = ∫ x dmcom

 = m p v  = J Δp  = ∫ (t)dtJ ti
tf F

 = tJ FavgΔ s = rθ  = / tωav Δθ Δ

= d  / dtω θ  =  / tαav Δω Δ = d  / dtα ω

 = + tω ωo α  = t + 1/2 tΔθ ωo α 2  =  + 2ω2 ωo
2 αΔθ

= 1/2(  + )tΔθ ωo ω v = rω a  = rt α

I = m rΣ i i
2 K = 1/2 I ω2 I = ∫ r dm2

I = I + Mhcm 
2 = Fr  = Frsinτ ⊥ φ = Iτnet α

W = ∫ dθi
θfτ θ =  x τ r F =  x l r p

 = d / dtτ net l L = Iω  = Mgr / IΩ ω

 = M/V ρ P = F / A P = P  + gh o ρ

A v  = A vρ1 1 1 ρ2 2 2 T = T  + 273.15C
p + gy + v  =

p + gy + v
1 ρ 1 1/2ρ 1

2

2 ρ 2 1/2ρ 2
2

L = L TΔ α Δ T  = 9/5T  + 32 Q = mc TΔ
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o F c

V = V TΔ β oΔ W = ∫  PdVVi
Vf Q = mL

E  = Q - WΔ int P  = Q/t = kA(T -T ) / L cond H C Prad = ATσε 4

N = nNA M  = nMsam M = mNA

PV = nRT PV = NkT K = 3/2 kTAV
v  = sq.rt.(3RT/M)rms = V / (sq.rt.(2) d N)λ π 2 E  = 3/2 nRTint

Q = nC TΔ S = ∫ dQ / TΔ i
f e = |W| / |Q |H

T = 1/f K =|Q | / |W| L e  = 1 - T  / TC L H

 = 2 fω π x(t) = x  cos ( t + )M ω φ T = 2  sq.rt. (m / k)π

T = 2  sq. root (L / g)π v = f λ  

CONSTANTS

g = 9.8 m/s2 G = 6.67 x 10 Nm /kg-11 2 2  = 1000 kg/mρwater
3

1 atm = 1.013 x 10 Pa5 R = 8.31 J/mol K. k = 1.38 x 10  J/K -23
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