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USEFUL EQUATIONS AND NUMBERS:

’Motion in One Dimension ‘
Displacement Az = z9 — 1
Average Velocity v,, = 22

: — dz
Ar Instantaneous velocity v(t) = %
_ Av _ dv _ d’z

Average acceleration v,, = 37 Instantaneous acceleration a(t) = % = %5
Velocity at given time v = vy + at  Position at given time z = x¢ + vot + %at2

| Motion in Two and Three Dimensions |
Vector components A, = Acos(6), A, = Asin(0)

Vector magnitude A = /A2 + A2

Position vector 7 = xi 4+ yj + 2k

Instantaneous velocity (t) = fl—f Instantaneous acceleration @(t) = fl—f = %
Velocity at given time v = vy + dat Position at given time 7 = 7y + ot + %dﬁ

Equations through the x components: v, = v, + a,t, T = xo + Vot + %axt2
Equations through the y components: v, = vo, + ayt, y = yo + voyt + %aytz

Newton’s Law and its Application‘

Second Law > F =ma

Through x projections: > F, = ma, Through y projections:  F, = ma,
Weight @ = mg; g =9.81m/s? Hook’s law F, = —kAx

Maximal Static friction: fsmee = psFy  Static Frication fs < psF,

Kinetic Friction: f, = upF,

Work and Energy ‘

Work: constant force W = FcosfAx variable force f2 F.dx

1

— 2 — —

Work: constant Force in three dimensions W = F' - § variable force [ F' - ds
1

Kinetic Energy K = fmv?

Work-Kinetic Energy Theorem Wiotar = AK = %mvfc — %mvf
Dot Product A - B = ABcosf
Power P = dd—VtV =F. ¢ Potential Energy dU = —F-ds

Gravitational potential energy U = Uy + mgh Potential energy of spring U = %K x?



’Conservation of Energy
Mechanical Energy Epeehn =K +U

Conservation of mechanical energy K +U = const; Ky + Uy = K; + U,

’Systems of Particles and Conservation of Momentum

Center of mass: MFey = S myT5

(2
— — 2
Momentum p'=miv K = 2~
m

When Fep et = 0 > p; = const

Angular velocity: w = % Angular acceleration o = %‘;’ = &9

Tangential speed: v; = rw Tangential acceleration: a; = ra

Centripetal acceleration: a. = % = rw? Moment of Inertia: I =Y m;r?

Torque: 7 = Fl Moment of Inertia: Disk:%M R? Hoop: MR?
Newton’s Second Law for rotation: Tnetext = 100

Kinetic energy: K = %Iwz

’Conservation of Angular Momentum

Vector Nature of Rotation: velocity & Torque 7 =7 X F
Conservation of angular momentum:  if 7pet cqr = 0 Lgys = const

Newton’s Law of Gravity: F'= —%mm2s, G = 6.67 x 10~ Nm?/kg?

Gravitational potential energy: U(r) = =22 ] = 0 at r — oo
g= Gé\gE; radius of the earth: Rp = 6.37 x 10°m

E
Escape Velocity: v, = (igfﬁ)

’Periodic Motion\
Position function: z = Acos(wt +9) w =2nf =27/T
Total energy: Fipiu = %kA2 Koy =Upy = %Etotal
Period: for spring T' = 271'\/% for simple pendulum 7' = 271'\/%

’Mechanical Waves‘
Wave function: y(z,t) = Acos(kx + wt 4 0)
w=2nf=2x/T k:%” v=f\
F

Speed of waves on a string v = \/; sound waves v = \/§ , speed of sound

: 340 m/s



