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Quadratic formula: if Az +Bz+C=0, then z= i[—Bi\/Bz —4ACJ

constant acceleration: X(t) =X, + Vot + %ét2 : V(t) =V, +at
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circular motion: ay = ”7 (pointing inward) a; = rate of change of speed
; X mixj Y mjy; - Y m; v;
center of mass:  x.,;, = S Yem =T etc. vey = o

momentum: p=mv (and p is conserved in the absence of external forces)

Impulse = [F dt Net impulse = [ IF dt = Ap
force: 2" law: D> F= % or Y F=ma (if mass is constant)

3 law: F,, =—F,

work: work =F-AX=F Axcos@ (if force is constant)  or work = J' F-dx

Kinetic energy: K= % mv?
Net Work and Kinetic Energy: Z F - AX=AK (if force is constant)

or : Work done by the net force = I(z If) -dX =%mv$ —%mvi2 =AK

Gravity and potential energy: F =mg (pointing down) and Ugrav = mgh+C
A GMm GMm
Far from Earth: F = = Ugrav = —— C
Springs and elastic potential energy: F =-k X and U, =% k x> (+C)
where x is measured from equilibrium.
Conservative forces: Fy, = —Z—Z Ux)=—/ F-dx
kinetic friction: f. =1 N, (opposing the direction of motion)
static friction: fo <us N, (opposing the direction of other forces)

Work done by kinetic friction: Work = fK -AX  (usually “lost” as waste heat)

Elastic collisions: (measurements in the center of mass frame are marked with a *)

= - o

Vai = Vai — Vcm and Var = Vem — Vq,i



