Physics 4C Formula List

Use this to do the homework.
A copy of this will be available on all exams.

c:\/ﬁ% =3x10%2 ; py =47 x 1077 L2 h =6.626x1073 J s

_ 1 Nm?
ke = 7 = 8.99x10°

D =885x102E, . h=1L
me = 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
my, = 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 1071 J ; hc = 1240 eV - 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.)

q > 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 /reduced /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/\sin9

=1, [Si“ﬁ%mr , p =l

asinf =mA (m==+1,£2 £3...) sin § ~
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emin = 122>\/D ; R=Nm ; ]/]max = ]2/]1 == COSz(QQ — (91)
tan 6, = na/ny where ngy is the reflecting medium.

V= 1_1(2)2 At =7(At) ;L=
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For relativistic motion (where v approaches c):
p=ymv ; E=ymc®; E?=p’+m?c* ; KE=FE—-me = (y—1)mc?

Amax] = 2.898 x 103 m-K I = oT? ; Ey=nhf ; Ephoton =hf

Kpox =hf—d X—)\o:%(l—cosﬁ) A=

= S

2mhc?
Wlexp(xr) 1]

Ar Ap, >h/2 ; AEAt>Rh/2 ; I(\T) =

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

— : — 1.2 _ P
p=mu ; KE = smv” = o~



= E-UW() 5 Pu= @) de 5 1= % () do

dx? K2
Y(x) = %sin (”LLCU) . EB,= <—87ZQLQ> n?, n=123..
mur = nh ; T = ag n° ; AF =F;, —Ef=hf

B, =% (L) = — (B85 oV, n=123.
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=5 (Z) = 72, (Bf) eV n=123.

By~ -%(136eV) ; Ex~—(Z—1)2(13.6 V)
[=0,1,2,....n—1 ; my=0%1,42 ... £ ; my==%1/2
Al==+1 ; Amy=0,%+1

L:\/mh : L,=myh : L, = LcosH
S=ys(s+1)h ; s=1/2 ; S, =msh

spdf ; 1522522p53523p°4s? . ..

Bt = EJ(J+1), J=01,23.; AJ==41 ; [=u?

By =+ 5 v=01238.; Av=tl ; p= o
Ep(T=0K) =g (3)"* Euw=1Er

Ey, = (Zmy + Nm,, — M4)(931.494 MeV /u)

By = CiA = 0o — 20— 0,00

_ -t . __|dN| _ -t __ -t . _ In2
N = Nye ;. R=|4% = ANpe ™ = Rye ; Ty =12

1 Ci = 3.7 x 10! decays/sec ; 1 Bq = 1 decay/sec



