Formulas ∑ Fx = 0 ∑ Fy = 0 ∑ Fz = 0 ∑ τ = 0 F = k ΔL FA = E ΔLL_0 F A = G ΔLL_0 ΔP = −B ΔVV_0 stress= FA

strain= ΔLL_0 ρ = m/V P = F/A

P = P0 + ρgh F^{out}A_{out} = F^{in}A_{in} FB = ρFgV

SG= ρρ_{water} Q = vA Q1 = A1v1 = A2v2 = Q2

P1 + ρgy1 + 12 ρv21 = P2 + ρgy2 + 12ρv2 F = ηA vℓ Q = π(P^1−P^2)R^48ηℓ

γ = Fℓ = WΔA F = −kx f = 1T

T = 1f PE= 12kx2 Etot = 12 kA2 = 12mv20

Etot = 12kx2 + 12 mv2 v = ±v0 √ 1 − x2/A2 T = 2π √ m k f = 12π √ k m ω = √ k m x = A cos ωt

x = A cos 2πft x = A cos 2πtT v = −v0 sin ωt

v = −v0 sin 2πft v = −v0 sin 2πtT T = 2π √ L g f = 12π √ g L v = λf v = √ elastic force factor inertia factor v = √ F_T

m/L = √ F_T

μ v = √ E ρ v = √ B ρ I = powerarea I = P4πr_2 I ∝ 1r_2

I_2 I_1 = r^2_1 r^2 I = 2π

2vρf 2A2 A ∝ 1r

A_2 A_1 = r_1 r_2 n λ_n

2 = L fn = vλ_n

f1 = v2L fn = n × f1 fn = n2L √ F_T μ sin θ_2 sin θ_1 = v_2 v_1 I = P Area I = 2π

2ρvf 2A2 β = 10 log II 0 v = λf v = λT T = 1/f

fbeat = |f2 − f1| T (∘C) = 59 [T (∘F) − 32] T (∘F) = 95T (∘C) + 32

ΔL = αL0ΔT Δx = 0, λ, 2λ, ... construc. Δx = λ2 , 3λ2 , 5λ2 , ... destruc.

Open Tube: f1 = v2L, fn = nf1, f1, f2, f3, f4... = f1, 2f1, 3f1, 4f1... Closed Tube: f1 = v4L, f2n−1 = (2n − 1)f1, f1, f3, f5, f7... = f1, 3f1, 5f1, 7f1...

source moves: f ′ = f( 1± vs v ) observer moves: f ′ = ( 1 ± vov ) f αΔT = 1E FA

T (K) = T (∘C) + 273 T (∘C) = T (K) − 273 P V = nRT

P V = NkT KE = 12mv2 = 32 kT vrms = √ 3RT (MM)

J = DA C^1−C^2Δx U = 32 nRT = 32NkT Q = mcΔT

Relative Humidity = partial pressure of H^2O saturated vapor pressure of H_2O × 100%

Q = mL ΔQΔt = kA T^1−T^2ℓ R = ℓk ΔQ Δt = eσAT 4 [ ΔQ Δt ] net = eσA(T 41 − T 42 ) ΔQΔt = (1000W/m2)eA cos θ

ΔU = Q − W W = P ΔV e = net Work performedHeat absorbed (.... continued)

Formulas (continued) e = WQ_H QH = W + QL e = 1 − Q^LQ_H eideal = 1 − T^LT_H e ≤ eideal CP = Q^LW CPideal = T^LT_H−T_L ΔS = Q/T (isotherm) ΔSs + ΔSenv ≥ 0 F = k Q^1Q^2r_2 ⃗E = ⃗F /q ⃗F = q ⃗E E = k Qr_2 Va = PE^aq Vba = Vb − Va = W^{ba}q ΔPE = PEb − PEa = qVba Vba = Ed E = Vba/d V = k Qr PE = k Q^1Q^2r V = kQl cos θr_2 p = Ql V = kp cos θr_2 Q = CV C = ϵ0 Ad C = Kϵ0 Ad C = ϵ Ad ϵ = Kϵ0 V = V^0K C = KC0 U = 12 QV U = 12 CV 2 U = 12 Q^2C I = ΔQΔt I = VR V = IR R = V/I R = ρ LA P = IV P = I2R P = V^2R V = V0 sin 2πft I = I0 sin 2πft P = 12 I20 R P = 12 V^{20}R Irms = I^0√2 = 0.707I0 Vrms = V^0√2 = 0.707V0

Numbers (Precision below is sufficient for full credit) g = 10 m/s2 1 atm = 105 Pa 1 Pa= 1 N/m2 ρw = 1.0 × 103kg/m3 vsound = 300 m/s (in Air) I0 = 1.00 × 10−12W/m2 log10(2) = 0.3 log10(3) = 0.5 NA = 1024 items/mole R = 10.0 J/K k = 10−23 J/K (Boltzmann) 1 kcal = 4000 J k = 9 × 109N · m2/C2 (electrostatic) ϵ0 = 9 × 10−12F/m e = 2 × 10−19 C 1 eV = 1.6 × 10−19 J

cos(78∘) = 1/5 sin(78∘) = 49/50 cos(66∘) = 2/5 sin(66∘) = 9/10 cos(60∘) = 1/2 sin(60∘) = √ 3/2 cos(53∘) = 3/5 sin(53∘) = 4/5 cos(37∘) = 4/5 sin(37∘) = 3/5 cos(30∘) = √ 3/2 sin(30∘) = 1/2 cos(24∘) = 9/10 sin(24∘) = 2/5 cos(12∘) = 49/50 sin(12∘) = 1/5

2