PHYS 151 Relationship Sheet
Constants:

ag = 9.8 m/s2 down    g = 9.8 N/kg down    
Basic math: [image: image2.png]a?+b?=c?



     sin θ = a/c   cos θ = b/c     tan θ = a/b

ax2 + bx + c = 0   :  [image: image4.png]—bibi-dac




Kinematic equations:

Δx = xf – xo    vx AVE = Δx/Δt     vx INST = lim Δt→0 Δx/Δt = dx/dt     ax AVE = Δv/Δt     ax INST = lim Δt→0 Δv/Δt = dvx/dt
vx = vox  +axt      x = xo + voxt + ½ axt2      vx2 = vox2 + 2axΔx     vx AVE = (vx +vox)/2                   Same for y!

R = vo2sin(2θo)/|ag|

Vectors:    

A = Ax i + Ay j + Az k       A = (Ax 2 + Ay 2 + Az 2) ½      in 2d: tan θA = Ay/Ax
Ax = A cos θA     Ay = A sin θA
A . B = A B cos θAB = AxBx + AyBy + AzBz
|A×B| = A B sin θAB       direction RHR  OR use ‘Matrix method’ for vector representation

Newton’s Laws:
FNET = Σi Fi = ma           FA, B = - FB,A
FfK = μKN    FfS ≤ μSN
Circular Motion:
aC = v2/r = ω2r     v = ωr       aT = rα     ω = 2π f     f = 1/T

Work-Energy:
WTOT = ΔKE   or   WNC = ΔKE + ΔPE       W = F Δx cosθF,Δx          W = ∫ F∙ dr      ΔU = - ∫ Fcons∙ dr      

PEGravity = mgy    PESpring = ½kx2       FSpring = - kx     PAverage = W/t     PInstant = δW/dt

Momentum:

p = mv         J = ∫ F dt = Δp      
xCM = [Σi mi xi] / [Σi mi] or  xCM = [ ∫ x dm] / [ ∫ dm]                   same for y and z
Elastic collisions:  v1f = [m1 – m2]v1o/[m1 + m2]     v2f = [2m1 v1o]/[m1 + m2]
Rotational Motion

Δθ = θf – θo    ω AVE = Δθ/Δt     ω INST = lim Δt→0 Δθ/Δt = dθ/dt     α AVE = Δω /Δt     α INST = lim Δt→0 Δω /Δt = dω /dt
ω = ω o  + αt      θ = θo + ω ot + ½ αt2      ω 2 = ω o2 + 2αΔθ     ω AVE = (ω + ω o)/2
τ = r × F = l × F       | τ | = r F sin θ r,F  (RHR) = l F (RHR)
I = Σi mi ri2 OR   ∫ r2 dm       IROD (through center) = 1/12ML2     IPOINT MASS = Mr2       IHOOP = MR2 *      IDISC = 1/2MR2 *     ISOLID SPHERE = 2/5MR2  * 
*Sphere: axis through CM - Hoop and Disc: axis through CM and perp to plane of object

IZ = IX + IY     IPARA = ICM + Mh2  
KEROT = 1/2Iω 2     L = Iω     τ AVE = ΔL/Δt   τ = dL/dt        Σi τ i = I α    

Oscillations and Waves

v = f λ    f = 1/T

v = [T/μ]1/2     Z = [Tμ] 1/2                    v = [Y/ρ] 1/2     Z = [Yρ] 1/2                v = [B/ρ] 1/2       Z = [Bρ] 1/2  
vAIR(T) = (331 m/s) [1 + T/273]1/2
I = P/A     β = 10 log10 (I/Io)   Io = 10-12 W/m2
fn = nv/2L   n = 1, 2, 3, 4, …         fn = nv/4L   n = 1, 3, 5, 7, …         

T = 2π [m/k]1/2      T ~ 2π [L/g]1/2
fHEARD = fEMITTED [vSOUND ± vOBSERVER]/[vSOUND Ŧ vSOURCE] 
fHEARD = ½|f1 + f2|       fBEAT = |f1 – f2|

