Kinematics
V=V +at
r =ro+ vot + at?/2
v2 = vy? +2a(x-Xo)

g=9.81 m/s?=32.2 fi/s’
Vap=Vact Vep

Uniform Circular Motion
a=v¥r=w’r

vV =or
o =27/T =2xnf
Dynamics

Fnet =ma= dp/dt
Fap=-Fpa

F =mg (near earth's surface)

Fi2 = -Gmmy/r? (in general)
(where G = 6.67x10"' Nm?/kg?)

Fspring = -kAx

Friction
f= N (kinetic)
f < usN (static)

Work & Kinetic energy

W =[F-dl

W =F-Ar =F Ar cos0
(constant force)

Wgrav = -mgAy
Wspring =- k(X22 - x12)/2

K =mv?*2 =p?*2m
Wier = AK

Potential Energy

Ugray = mgy (near earth surface)
Ugray = -GMmV/r (in general)
Uspring =kx%2

AE = AK + AU = Wy,

Power
P =dWwr/dt
P =F-v (for constant force)

System of Particles
RCM = Zmiri / Zmi
Ver =Zmivi/ Zmy
Acv=2mja;/ Zmy

P = Xmyv;
>Fext = MAcm = dP/dt

Phys 211 Formula Sheet

Impulse
I=]Fadt
AP = F,, At

Collisions:

If XFext = 0 in some direction, then
Phefore = Pagier in this direction:
Ymyv; (before) = Zmyv; (after)

In addition, if the collision is elastic:

* Epefore = Eafter

* Rate of approach = Rate of
recession

* The speed of an object in the
Center-of-Mass reference frame is
unchanged by an elastic collision.

Rotational kinematics
s=R0O,v=Rw,a=Ra

0 =09 + wot + oat?

®= o+ ot }
®? = w® + 20A0

Rotational Dynamics
I= ijriz

Iparallel = ICM + MD2
Laisk = Leylinder = /2MR?
Thoop = MR?

Isolid-sphere = 2/SMI{2
Ispherical-shell =2 3MR2
Irod-em = 1/121\/11—42
Trod-end = 1/3 ML?

T = lo (rotation about a fixed axis)
t=rxF,|t|=rFsin¢

Work & Energy

Kirotation = 1 21(1)2

Kanstation = 1 2Mch2
Klolal = Krotation + Ktranslation
W =10

Statics
>F =0, £t = 0 (about any axis)

Angular Momentum
L=rxp

L, =lo,

Lot = Lem + L

Text = dL/dt

Tem = dL"/dt
Qprecession =T / L

Simple Harmonic Motion:
d3x/dt? = -w’x
(differential equation for SHM)

x(t) = Acos(ot + ¢)
v(t) = -oAsin(ot + ¢)
a(t) = -o*Acos(wt + ¢)

o’ = k/m (mass on spring)

o’ = g/L (simple pendulum)

> = mgRewm/l (physical pendulum)
®? = K/I (torsion pendulum)

General harmonic transverse waves:
y(x,t) = Acos(kx - ot)

k=2n/A, ® =2nf=2n/T

v = A= w/k

Waves on a string:
(tension)

2

u  (mass per unit length)
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Fluids:

_m _F

pP=y P=3
Avi = Az

Pi+ 1/pvic+ pgyr =
p2 + opv? + pgy2

Fs = pliquidngiquid

2
F,=F, —
2 1A1
Uncertainties:
5 = o
VN
¢ = lna — wsgl

W’(SAZ + 632
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