PHYSICS 11 (Fall 2004)
Final Exam

1. Linear Motion; Constant Acceleration:

v =19+ at

T = x0 + vot + 1/2 at?

=15 (vo +v)t

v? = v¢ + 2a(x — o)
2. Forces:

YF =ma

FIAX = jum

fe = pn
3. Work; Energy; Power:

W = Fjs = (Fcosf)s
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Kirans = 1/2 muv
Ugrav =mgy
Linear (F = —kx) spring:
Uspring = 1/2 ka?
P=W/At=Fo
4. Linear Momentum:

p=mv
> F = Ap/At
5. Gravitation

Fo = Gmimy/R?
UG = —Gmlmg/R
whereG = 6.672 x 10~ N - m?2/kg?
At earth’s surface:
Fg = mg whereg = 9.8 m /s
Satellite Motion: 72 = (472 /M G)R?
Sun: Mg =2 x 10%0 kg
Earth: Mg =6 x 10%* kg
R =6.37 x 105 m
from sun= 1.5 x 10" m
Moon: My, = 7.4 x 10?2 kg
Ry =1.74 x 105 m
from earth= 3.8 x 108 m

6. Rotational Motion:

w=uwpy+at
0 = wot + /2 at?
0= 1/2 (wo—f—w)t
w? = wd + 2a(6 — bp)
s=rf
V = TwW
ar =ro
ac = v /r =rw
L=1Iw
Kot = 1/2 Iw?
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7=R,F=RF, =RFsinf
Y7 =1Ia=AL/At

7. Rotational Inertia:

I=35%; miRzz
solid cylinder: Iy = $MR?
hoop: Icy = MR?
sphere: Icy = EMR?

rod (L to length):  Ica = 15 M L2
rod (through end): Ignp = 3 M L?

8. Vibrations:

For Simple Harmonic Motion:
r = Acoswt

v=—wAsinwt
a=—w?Acoswt = —wx
wherew = 2n f
andf =1/T
E=1/5kA?

For a mass/spring
w=+k/m

For a Simple Pendulum
w=+/g/L

9. Waves & Sound

Wave velocity:

v=Af
Intensity:

I=P/A

I = P/4nr?

Vair= 343 M/s (at 20C)
VUstring = F/,U
w=m/L
B(dB) = 10log(I/Iy)
wherely = 10712 W/m?
Doppler:

v £ U,

VU F Ug

fr=(

)f

Organ Pipes:
fn=n(/2L), X\, =2L/n
wheren = 1,2, 3, .. .(ends open)
fn=n(v/4L), X, =4L/n
wheren = 1, 3, 5, .. .(one end closed)

Vibrating strings have a mode structure like

open pipes.
Beats: frear = |f1 — f2l

Formula Sheet



