Chapters 17—18 (Exam 1)

electron: m_ =9.11x107" kg, ¢, =-e proton: m, =1.67x10™" kg, ¢, =+e
neutron: m_ =1.67x10"7 kg, ¢, =0 e=1.60x10"" C
F=k@ k=—Ll £ =8.99x10° N-m¥/C> £, =8.854x10™"% C*/(N-m?)
r 4re,
E=£ point charge: E=km ZE AA=47mkQ
g ge. rz n - el
circumference of a circle = 27zr area of a circle = ¥

surface area of a cylinder = 277l + 27r° volume of a cylinder = z+’/

4
surface area of a sphere=477"  volume of a sphere =-§)-77,'F3

W, =U,-U, K +U,=K,+U, point charges: U=k34
-
V== point charge: y=id E:—M
q ¥ As
C= £ g=2- L2 parallel-plate capacitor: C, =g, 4
V., £ &4 d

. 1 1
series: L O parallel: C,_=C +C,+C;+...
¢ ¢ C “

eq 1 2 3
1 Q° 1, . 1 C
=—QV=2_=_CV density u=—¢,E =—
U 2Q 5C 2 energy density u 280 K C,
Chapters 19, 20, 21 (Exam 2)
AQ pL
I=— V=IR R="— R=R[1+a(T -1,
AL y Rll+a(T-T;)]
V2
P=V,I P=VabI=IzR=—E
. 1 1 1 1
series: R, =K + R, + R, +... parallel: —=—+——+—+....
R, R
2] 1 2 3
junction rule: ZI =0 loop rule: 2 V=0
around loop
l=I e—l:’RC q:Qﬁnal(l_e—rt’RC) T:RC l-:IOeft:‘RC q :Qoe—!fRC
F =[g|vBsing a =V'/R  F=IBsing  r=I4Bsing p=IA
p=tol 1ty =4 x107 T-m/A F_al
2y [ 2#mr
p =t B=unl p= M
2R 2y
i, TAlsinf
AB:H_O__Q__ ZBHAS :Juofencl

dr r



®, =B A= BAcos¢ —‘AEB E=vBL
— ; - _ _|N2(I)82l_|N](I)Bll _ %_
Nzlq)szl"M21|ll| M—le'M12—| ; l_l 1 1 E=M A
g =m|2:
At
. 2
N|@,|=LJi e=r2 U=iLr =l LN
At 24, LN
i=%(1—e'“”“’) r=L/R i= e w=-—é5

Chapters 22--25 (Exam 3)
£,=8.854x10"2 CYN-m* g, =4zrx10” T-m/A I, —1/N2 v, =Vi2
1

Ve=IR X, =0l V, =IX, Xo=—o Ve=IXc  0=21f
@
X -
Z=\R+(X,-X.)} V=IZ tan¢=—LR;X—C
1
P=LVIcos¢ =V, cos Wy =——
2 ¢ ¢ 0 \/E
1 g 2
E=cB c= =3.00x10° m/s e=fA k=— w=21f
VEukHy A
E=E_, sin(et —kx) B=B__ sin(wt —kx)
E=-E_ sin(@t+kx) B=B,_ sin(ef+kx)
2
u=—1-80E2 +—B—=£‘OE2 S=cu=£00E2 =LEB
2 214 Hy
E_ B . .
I1=8,, :l.eocEfmx MW —py P ol (absorbing surface) p A (reflecting
2 24, c c
surface)
n== ﬂ:ﬁ]— 8 =8, n,sin@, =n, sin@, I=]__ cos’¢ tan9p=-n—”
v n n,
. . i1 1 s
spherical mirrors: —+—=— f=R/2 m=——
s § f 5
ﬁ+ﬁ="b_”a mz_nas’
s 5 R s
thin lens: l+l,:l m=-= i:(n—l) L1 f—numberzi
s s f § ! R R, D
& 25cm (25 cm)s] N

(telescope)

M="= (magnifier) M = (microscope) M =-
& f Nt 2



Chapters 26, 28, 29 (Exam 4)
h—h= mA, m=0,£1,12,...

dsin@=mA, m=0,£1,£2 ...
ym=R’”7ﬁ“, m=0,%£1,%2,...
2=mid, m=0,1,2

sina=l"i, m=+1,42,43, ...
a

rn—rh=(m+PA, m=0,£1,%2 .
dsin@=(m+)A, m=0,£1,42,...
+1
gD o,
2=(m+1)A, m=0,1.2

v =RTE m=i1,42,43,.
a

2dsin@=mA, m=%1,12,43,.. sin @, =1.22—/-1- Breszl.22i
D D
%mviaxzhf—gb:eVﬂ
E=hf=E p=£=E h=6.626x107" J-s=4.136x10"° eV -s
A c A
hf =E - E hf =E,—E 1_gfLt-L R=1.097x10" nf‘—m—e4
oo £ A 22 p? ' 8elh’c
g =_BeR__138EV 105 Lemw=nt-, n=123,..
n n 2r
252 2
r =g, 2 R =0.5293x1070 m v = v =2.19%10° m/s
Tme £, 2nh

£, =8.854x107" C*/(N-m?)

m=9.109x10"" kg

e=1.602x10"" C

M:A’-ﬂ:i(l—cos@ —=2426x10"" m
me me

A=kt AxApxzi aEArz - fi=t1.054x107 I

p my 2z 2
L=JId+Dh, 1=0,1,2,...,n—1 L =mh, m=0,1,12,.. I
Szﬁh S,=sh, s=%1

2
Chapter 30
A=Z+N  R=RA"’, R=12x10"m
1u=1.6605x10"" kg m,=1.007276u  m,=1.008665u  m, =0.000549 u
mg=m,+m,=1.007825u  AM =Zm +Nm, —M  E,=(AM)c
1 u is equivalent to 931.5 MeV
AV_AN  N=Ne* Tm:@ r=l_Tun 1ci=370%10° Bq
At A A 0.693

O=(M ,+M,-M_.-Mp,)



