Physics 4C Formula List

Use this to do the homework.
A copy of this will be available on all exams.
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ke = 7 = 8.99x10°

D =885x102E, . h=1L
m, = 9.11 x 1073! kg = 511 keV/c* = 0.511 MeV /c?

m, = 1.6726 x 10727 kg = 938.272 MeV /c? = 1836 m, = 1.00728 u
m, = 1.6749 x 10727 kg = 939.566 MeV /c* = 1.00867 u

e =1.602x1071 C : Bohr radius = ay = 5.29x10" "' m

1 electron-volt = 1 eV = 1.602 x 107 J ; hc = 1240 ¢V - nm

1 atomic mass unit = u = 1.66054 x 1072" kg ; 360° = 27 radians

kp=1.381x10"% J/K ; o =5.6705x10"% W/(m? K%)
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Sign Conventions for Mirrors

p > 0 if the object is in front of the mirror (a real object).
p < 0 if the object is in back of the mirror (a virtual object).
(For objects this happens only in multiple mirror systems.)

g > 0 if the image is in front of the mirror (a real image).
q < 0 if the image is in back of the mirror (a virtual image).

Both f > 0 and R > 0 for a concave mirror,
which has its center of curvature in front of the mirror.
Both f <0 and R < 0 for a convex mirror,
which has its center of curvature in back of the mirror.

M > 0 if the image is upright.
M < 0 if the image is inverted.

|M| > 1 if the image is magnified/larger.
|M| < 1 if the image is diminished /demagnified /minified /smaller.

Sign Conventions for Lenses

The front of the lens is the side the light comes from, i.e., the object side.

p > 0 if the object is in front of the lens (a real object).
p < 0 if the object is in back of the lens (a virtual object).

q > 0 if the image is in back of the lens (a real image).
q < 0 if the image is in front of the lens (a virtual image).

R; > 0 if the front of the lens has a center of curvature in back of the lens.
Rs > 0 if the back of the lens has a center of curvature in back of the lens.

R; < 0 if the front of the lens has a center of curvature in front of the lens.
Rs < 0 if the back of the lens has a center of curvature in front of the lens.

f > 0 if the lens is converging.
f < 0 if the lens is diverging.

M > 0 if the image is upright.
M < 0 if the image is inverted.

|M| > 1 if the image is magnified/larger.
|M| < 1 if the image is diminished/demagnified /minified /smaller.



dsin = m\ ; dsinf = (m+3)A m=0+1,£2...
2nt = (m+3A  ; 2nt=mA (m=0,1,2...)

Iav — ]0 COS2 (Wd&/:\in@) ; qb — 27Td/\sin¢9

=1, [Sinﬁ(%”r A

asinf =mA (m==+1,£2 43...) sin § ~

S

Omin = 1.22\/D R=Nm ; I = [,,,.cos?f
tan 0, = na/ny where ngy is the reflecting medium.

V= 1_1(2)2 At =y(At) ;L=

U — ul,4v N N T oo Uy - Uy

2 c c

For relativistic motion (where v approaches c):
p=ymv ; E=ymc®; E?=p’+m?c* ; KE=FE-me = (y—1)mc?

Amax] =2.898 x10° m-K : E,=nhf ;: Ehoton = I f

Kpax=hf—¢ ; N=X=2L1—-cosl) ; A=
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Az Ap, >h/2 ; AE At >h/2

For non-relativistic motion (where v << ¢), such as electrons in atoms,

_ : — 1.2 _ P
p=mu ; KE = smv” = o~
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S=ys(s+1)h ; s=1/2 ; S, =msh
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Ey = (Zmy + Nm,, — M4)(931.494 MeV /u)
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1 Ci = 3.7 x 10! decays/sec ; 1 Bq = 1 decay/sec



