Material from mechanics (PHY2048) you should have lear ned

Units — Every answer must have the appropriate units to be correct.

Vectors —Find scalar (dot) product, vector (cross) product, arbitrary unit vector = (xf + wA + ZIZ) /r.

—

Conservation of Momentum— P= NV (relativistic p=gnv); a [ =a Ps if Fpg = 0.

ConservationofEnergy—K:%m\/2+%IW2, E=K+U, Ef- E =Wy

Relativistic total energy E = K + mc? = gmcz; E2 = (pC)2 + (mC2)2, v/c= pc/E.

Work, Potential Energy, and Power — W = OF xds® F 3, P:h—d\{v® F XV ;
Uf-U;=- Qf FydX, also specia cases: U(X):%kx2 and U (y) = mgy .
Statics — a F = 0 and a Fy= 0, plus & t = O about any axis.

. . = _ &= dpo __av _ o dar .
Linear Motion — .« = ma = ——=,where a=—— and V = —, plus constant a equations:
net & ato dt dt

G oMY=t A F et lmz? 2 2 - oxve F(t) =i
Vi(t)=Vgrat, rf(t)=rp+Vpt+5at", vf-vg=2axs, ry(t)=Trg+ Vygt.

Circular Mation — angular to linear (tangential) relations: Aiang = ar, Vigang = WI, S=1Q.

radial: Arggig = v2 It dueto acentripetal force= Ma, g -

o dw d .
tangential: t =la [t = v ,wWwherea = — and W = —q plus constant a equations
net dt dit it

Torque— t'=F  F ® [Ieverarm”lf‘ or |F|F ;

—

Conservation of Angular Momentum — L=F" p=Iw; a E| = a [f if the = O.

2 2
Waves — Asin(kx- wt), kzl—p, W=?p= 2pf; v=fl =W?.

Thermodynamics — Thermal expansion: DL/ L=aDT.

GMm GMm

(-7) ® mg(- ); U=z-—"— ® DU=nmg(y; - ¥).

Gravity — |E =



