1. Moseley

2. It tells you the ratio of the velocity of n=1 electron to the speed of light

3. He assumed light was absorbed and emitted in quanta.

4. adecrease in the necessary stopping voltage.

5. Electrons transitioning down from an outer shell replace electrons ejected from an inner shell
6. P=180W,P,=4MeV

180 J " 1MeV " 1 Photon
1S 1.6E-13 ] 4 MeV

= 2.81E14 photon/s

7. From the O-shell to a vacancy in the M-shell.
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8. T=7562°C =7835K, const = 2.9E-3 (m*K)
) o const _ 29E-3maK
T 1 T 7835K

=3.7E-7m =370 nm
9. Be+++
10. excitation of a Hg atom to the first excited state.

11. B=0.032,A=607 nm ,A=

c
F Note: The signs are flipped because we converted from
frequency to wavelength.
1- 1-0.032
N=A [2E =607 ~ 588 nm
148 140.032

12. ap=0.5E-10(m), r, = 0.875E-15 (m)
r2 = n%ap = 4*0.5E-10(m) = 2E-10 (m)




r,  2E—-10(m)

— = = 2.3E5
r, 0.875E — 15 (m)

0.01(m)*2.3E5 = 2300 (m)
13. All wavelength’s scatter the same

14. The nucleus and electron(s) revolve around their mutual center of mass which virtually
decreases the apparent mass of the electron.

15. vo=0.5¢c
1

V1-0.52

Po = yomvg = *m*(0.5¢c) = m*0.577c

P1 = 1.5*Po =0.866¢C

Pl*C

vi = ——==0.655c

/1+Pl2

16. The emission of a photon from an electron being accelerated by a nucleus.

17. rh=n%ao, ap = 0.5E-10(m)
re = 62*0.5E-10(m) = 18E-10(m)
D = 2*r = 2*18E-10(m) = 36E-10(m)

_ const

18. T= P

const = 2.9E-3 (m*K)
for A =9348(nm), T = 310K = 38°C

19. m, = 938 (MeV/c?) , m; = 1777 (MeV/c?) , k = i k*e? = 1.44E-15(MeV*m) , hc = 197 (MeV*fm)

m,ym
—_PT 613 9( MeV/cz) Note: for this problem, keeping track of units is very

mp me important. Using the already precompiled constants and
h2 unit conversions located on the tables at the front of the

— = 1711 3 (fm) textbook is helpful.
kxuxe? *

Qo

20. A=500 (nm) , Rearth = 1400(W/m?), A=1(m?), € = 20% , Opc = 1.49(eV)
Pdelivered = Rearth™A = 1400(W)

Pelectrical = €*Paelivered = 02*1400(W) = 280(W) & Pelectrical = V*I

V = hf- Dec = he/A - Do = % — 1.49(eV) = 0.99(V)

_ Petectricat __ 280(W) _
| = =R = T, ~ 282.8(A




