Kinematics
U = Vg + at
T = 7o + Vot + 1 at?
v? —vo+2a(x—x0)
= 9.81m/s" = 32.2 £t/s’
VAB = Vac+Vos

Uniform Circular Motion
a=v/r

v =wr
w=2r/T=2nf

Dynamics
Foet = mad = dp/dt
Fap=—Fpa

F' = mg (near Earth's surface)
Fi5 = Gmimy/r? (in general)
Fspring = —k?A(II
Friction

f=umN
f<usN

(kinetic)
(static)

Work & Kinetic Energy
W=[F-dl
W =F.Ar=FArcosf (constant

Potential Energy

Ugray = mgy (near Earth's surface)
Ugravy = —GMm/r (in general)
Uspring = k£172/2

AE = AK + AU = Wy

Power
P=dwW/dt
P=F.%

System of Particles
Row = Yo mifs/ S m;
Vou = X mi@i/ ¥ mi
Ao = Y mids/ Yom;
P= > m;

S Fuyy = MAcy = dP/dt

Impulse
I=[Fdt
AP=F, At

avg

Collisions
Iy Fext = 0 in some direction, then

Pbefore — Do, in this direction:
> m;v; (before) = > m;v; (after)

In addition, if the collision is elastic:

* Eiefore = Eatter

e Rate of approach = Rate of
recession

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

Rotational Kinematics

s = RO, v= Rw, a = Ra
0 =0y + wot + %odﬁ2
w=wy+at

w? = wg + 2aAf

Rotational Dynamics
I=>5 mr?

Iparanel = Iom + M D?
Tgisk = Icylinder = %M R?

Thoop = MR?

Isolid-sphere - %M R2

Ispherical—shell = %M R2

Lodeem = 15 ML?

Iod-end = %MLz

7 = I (rotation about a fixed axis)
r=7xF, |r| =rFsin¢

Work & Energy

K otation = %Iw2

K translation — %M chM
Kiotal =
W =10

K rotation + K translation

Statics
> F= 0, > 7 = 0 (about any axis)

Angular Momentum
L=7Fxp

L, = 1w,

Ltotal - LCM + L*
Text = dL/dt

Tem = dL*/dt
Qprecession - T/L

Simple Harmonic Motion
d*z/dt* = —w?z (differential equation
for SHM)
z (t) = Acos (wt + ¢)
b(t) = —wAsin (wt + @)
a(t) = —w?Acos (wt + @)
w? = k/m (mass on spring)
w? = g/L (simple pendulum)
w2 = mgRcm/I (physical pendulum)
w? = /I (torsion pendulum)

General Harmonic Transverse Waves
y(z,t) = Acos (kx — wt)
k=2n/\w=2rf=2n/T

v=Af =w/k
Waves on a String

, F (tension)
V = —_— =

4 (mass per unit length)

p_1 242
P: 5 MW" A
dE
d_2ac = %,u'uij2
d7y 1d dy
—_— = wave equation
dz? v dt? ( d )
Fluids

_m
=y

_F
P=2
Awl = A2U2

Pi+ 1002 + pgy1 = Po + 1 002 + poys

Fg = pliquidg‘/liquid

A,
Fy = F;—
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