First Test:

Sig figs, round to least precise.

Kinematics:

Second test:



Relativity:




Everything since relativity:

Torque = | * a. Where | is moment of inertia and a is angular acceleration. This is
equivalent to f=ma.
Torque = F*r*sin(theta). Direction of torque is given by right hand rule.

Angular frequency: how many full rotations occur per time. Period is the inverse.
Should know the formula f=omega/2pi.

Instantaneous linear velocity: omega™r.
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Angular momentum is conserved if 7, = O.
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Angular momentum, L, is I where omega is angular velocity about the
axis.



Period of oscillation for rod+ball system swinging under gravity: T = 2*pi*sqrt(l/
mg*L_cm)

Direction of angular velocity is given by right hand rule. Curl fingers along direction
of spin.

For a door rotating on its hinges, the |_about hinge = m*LA3 /3

Moments of Inertia:

Hollow cylinder:
1/2 M (m_o0"2 + m_i"2).

Uniform sphere:
2/5 M R"2

Uniform ring:
MRA2

Uniform disk/cylinder:
1/2MRA2

Uniform Rod about center:
1/12 MLA2

Uniform Rod about end:
1/3 MLA2

The moment of inertia

I=Ymrt= Jr’dm
i

is the rotational equivalent of mass. The moment of inertia
depends on how the mass is distributed around the axis. If /[,
is known, the I about a parallel axis distance d away is given
by the parallel-axis theorem: / = I, + Md>.
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where the gravitational constant is G = 6.67 X 10~" Nm?/kg”.
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Circular orbit of r around mass M,



For a planet of mass M and radius R,

GM

* The free-fall acceleration on the surface is gg e = ra
2GM

* The escape speed is Vo = e

4 k.

Spring constant k, angular frequency (how many crests per second in radians):
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Period:
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Convert to Hz with; \

Simple harmonic motion:
1
Frequency f = 7

Angular frequency

2
m=2'nf=?w

Position x(1) = Acos(wt + ¢)
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Velocity v,(1) = —vpsin(wt + ¢,) with maximum speed
Vmax = WA

Acceleration a, = —w%x




Sinusoidal waves are periodic in both time (period T) and space
(wavelength A):

D(x, t) = Asin[2m(x/A — UT) + ¢g)
= Asin(kx — ot + ¢p)

where A is the amplitude, £ = 27/A is the wave number,
w = 2mwf = 2w/T is the angular frequency, and ¢, is the
phase constant that describes initial conditions.

The fundamental relationship for any sinusoidal wave is v = Af.

Damping
If there is a drag force D = —bv,
where b is the damping constant,

then (for lightly damped systems)
x(1) = Ae "™ cos(wt + @)

The time constant for energy loss
is T = m/b.

Speed of wave on string: v=sqrt(Ftension/(total mass/total length))

Destructive interference: Happens when one is positive amplitude and one is negative.
the waves actually aren’t destroyed, they will continue along exactly as they did before
they met.

Constructive interference: Happens when both are in the same direction. They will
momentarily add together and then continue to pass through each other.

Standing waves: if you are oscillating at a multiple of one half the wavelength of the
wave, then you’ll have a standing wave. Distance between nodes and antinodes is
wavelength/2.

v of wave = wavelength * frequency.

Doppler shift: frequency = f_0 ( c+v_r / c+v_s). Where v_r positive when moving
towards source. v_s positive when moving away from receiver.






