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Tae PRTI/ICLE Marure o Fabsrarron y
. . _s

FPrapcx’s (onsTANT, A = 6. 63X /0 _ T-sec
= Y Y T eV S8

/. CALCULATE THE ENEREY AND THE MOIMENTUM OF
A PHOTON oF Y&Etilow,SODIUM L/IEHT wHos&E WAVE — oot
LENGTH Js S840 A /3.377 x/0'% = 2.1le V) /726X /0 )
2. UiTRAVDLET L16+HT OF WAVELENSETH 0O A s
NEEDED To CAUSE THE CHEMICACL REACT/oN WH/cH
FPRODUCES A SUNTAN. C4LC¢(LAT6 THE EA/E,e5~7 oF
THIS TANMN/NG PHUOTON. (49 7% 0% = 3/eV )
3. KobAcHpomeE ®F/LM IS COATED wW/TH ,_45 Er/‘ w#)a,&/
RELUIRES A PHo-roN ”,’,'_ é'A/ER&j 2.32 eV 1o DECDMPQSé;
je. To Be "EXPosED . ExPLAN WHY THIS Frem
CAN BE DEVELOPED N A //DA',QK ROOM " JL L YM INATED
WiTH RED LI6HT WHesE FRE®WENCY /s Yx/0 /yﬁz/
BUT NoT /N A ROOM /QyMM/ATe‘D WI)TH EREEN L/IEHT
WhosE FREQUENCY /s é’/pl#/{%: (766 vs. 249 el/)
Y THE I/EEy LOWEST FPoWER THAT AA/ EVE cAN bETECT
Js /X/O—Ig WATTS. 7,:/5 EYE /S MOST SEANS/TIVE T
VE Lo /_/é-HT; WHos&E A= §,7 X/D—Zn._ Caccutare
THE M/NMUM RATE OF PHoToAS STRIK/NS THE RETINA

. : PHOTON S
THAT WILL ST/MULATE THE 5&/1)/ MATTER, / 2.9 secN )

S. SoLae RADIAT/ON /e uypiNATES THe LarTiH WIrs

AN /A/TE'/\/S/‘T7 o= /30 Wms/mz'

ﬂu) /45‘5:4/4//«/5-— A TYPICAL WAVELENSGETH oF ss00 /i:
CALCULATE THE RATE AT WHICH PHOTONS STRIKE
/’7,2. /quV/E/s BAck As HE NAPS oN Za J;LLA SHores.

2
His ArcceAa IS /.S m (s. 56 "/DZIP//oToNs/'S‘.Ec)
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b) Cacrcutars 7HE MOMENTUM OF ONE PHOTON.
(1206 xo0" ke m/5)
¢) Cacuiars 7me Force sxerted v Mr. A F -
1) Liekr s 70TAccy ARsoRRed. (4.7 x 07 N)
. z\) L JsHT S TDTALL7 REFLECTED, //~3¢x/o-s;\/)
AonT * dPA+ = ZF
b. Sorar rADIATIN AT /3YD WATTS /1> /S USED AT
A EFFICIENCY BY A LEAF WHOSE AREA )s /& cm—

THE NET EPUAT/oA] FOR. PMHOITOSYNTHES/S /< °

Y8 pHorons + 6 COp + 6 HoO —> 60, + C, H, 0,
WHERE THE PHOTONS HAVE AN AVERALE WAVE CeNETH
oF 690 ne. CaLcutATE THE 7yME For THE LEAE
To PRoDUCE AI‘Z_ﬁ ; THAT IS pNE TEASPOON, oF &LUCoSE.
THE MOLECULAL WE/SHT OF SLUCOSE )< /6’04 ol &,
/1/260 st)
2 A Biug stae sEmiTs BLACKRODY RADIAT/ON o2&
FREQUENCY 4.5 % sp"% He. \
a) Caccutat€ THE N pF 74ss 216HT (Hez ¥/0-7m)
lo) Wc’/w/_é Law sTaTes Tuar A RAD/ATOR oOF TEMPELATURE
T Wite. EMIT MosT OF ITS ELECTROMASNETIC. RADIA-
T/ON WITH A WAVELENETH oF N WwHSec -

AT = 2.9x0 3 mK

Caceniare Tue TEMPEeATUCE 0F THE sTAe. (6277 k)
g TV SeTS Accecemrare SCECTRONS THRpUEH 30, o0y,
AFTER WHICH 77-/57 STRIEE THE ScrReEEN, ZoS/A/é— THEIR
ENERSY, THE ELECTRsNS EMir PHoroNs, (oucs THe

TV M7 X-km/s, W HoSE MIN/IMUM FRER. IS 3></0_’7H2.7

[veES oF F=22dx/078 Hy)
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, 5 HOTDELECTR ¢ LFFscT

s Wereavipesr RAD/A Ton OF WAYseENGTH 200 pm
IMPINEES ON A F/ECE pF TUNESTEN, WHOSE woRK
EuncT7oN /s 9/ §2 e V. CA/.C//;AR_‘ THAE MAX/NM A
KINETIC ENER éj PE THE FPHOTOELELCTRONS WHCH
ARE ETECTED. //. 68 e l/)

2. L/eHT 0F WAVELENETH Y20 nen. SHNES oM A THN,
METAL SUBFACE, ThE EITECTED PHsTOELECTEONS MHAVE
K.E  EpHAr T> . éZel/, CALCL(LATE THE Work
FlU/NCT70n. >(2, 33eV)

3. FonD THE THRESHOLD WAVSLENSETH FpR A TUNESTEN
SURFAcCE WHosE WoRkKk FUA/CT/DA/ )s sz2el /.27';/nm)
Y As THE WAVELENETH JF L/6HT STRIK/NG A MeTAL
SURFACE 1S ERADUALLY DEKE&‘ASEb} EMISS/oN OF
PHoTo £EL€CTrONS STARTS wHaeN A = SO0 npip,  Fows
THE MAX/MUM K INETIC ENE‘,eéy OF THE EM/TTED
PHoTOELECTRINS WHEN N = 400 pp. (.62 eV)

1 . L 5 '-\r;"i‘ —
= Y T eV see

5 i A [
5 . . — o ; » j p—
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Bowr Mover oF rwe Af/orossn Arort ‘
7 ,4 STRONOMELS /4/\//44 Y2E& RED—SHIFTS AN STARS
As A a/Ay OF MEASURNG THE SPEED oK THESE
CELESTIAL BIPIES. Twry Aes OESSRLnN& 7HE
SPELTRAL LINE 2F HYDPROSEN PRODUCED BY AN
EeEcTRON DROPPING~ FROM THE THIRD 72 T)is
SECoD ENERS / Levee, (e CULATE THE WAVE—
LENEGTH pF 7HE EM/TTED PHOTON. / (5634 = £54.3n m)
2. &Lcc//_/ars THE FZE4>1/E~(7 OF THE MpHoST— ENECEETIC
PHSTON THAT AN PE EMITTSD AS AN ELEC TN
FALLS /w7D A HYDROFEN AToM. /3;2.84 X/D/SH?-')
3 THE sonizaTIoN ENERS Y oF THE IWNER MosT
ELECTRON N HYDROSEN Js /3.60el. Caccuedr<
THE /ﬂ/\//zAf/oN ENEREY FOR THE LAST ELE6¢TeoN
TORN p2FF A ::C’s ATOM . (4. /¢ xe V)
¥ A Frec £recTeon FALis TOWARD A BARE
NHCLEUS AND EM/TS A 500/210 PHOTON AS /7
Praches THE M-sHELL, Fond 7HE WAVELENSTH
pF THE EMITTED PHoTON JF /77 HAD FArieN 7o 745
| ~sweee. (222 A)
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Marree Waves
4 Caecutars 77 pe Brostis waversws7d oF
A .20ﬁ P/Né— Pone BAare whHose SPEED /S
200 em S (9. 29% 0 )
2. ,4 BEAM OF ELELTweoNS /S ACCELERATED THARoUSH
A POTENTIAc DIFFERsncE p~ SO xV.
4) (accucare 7#EIR SPEED. (/225 X/UVM/S)

-/2
b ) Caccucare 7#HEIR bE Broél/€ WAVE LENETH. (55 %/p m)

- -3/
Pecac. ForR ELECTRONS ° I = 2/ %0 ° ke

g4 =r¢ x/0" "7

3. 4 PRoTON SLANN/N &~ MICRO SCOPE USES PROTONS

AccecErared THRoOUH S5 kV. Catcwcare 7HE.
~/3
THEDRETICAL L/M» T OF /7S RESOLU T/OAN. //, 22 X/ m

-2
PecAce For PRITONS @ M= /67 X/0 s

5 =/ b x077 ¢
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ELECTRON ARRANGEMENT OF THE ELEMENTS

Shelis K L M N O Q
Sublevels 1s2$2p3$3pwad4s4p4d4f5ssosd 7s
1 | hydrogen 1
2 | helium 2
3 | lithium 211
4 | beryllium 212
5 | boron 2121
6 | carbon 2122
7 | nitrogen 2123
8 | oxygen 2214
9 | fluorine 21215
10 | neon 21216
11 | sodium 21261
12 | magnesium 212612
13 | aluminum 2216121
14 | silicon 2(216]12]2
15 | phosphorus 212(6(2(3
16 | sulfur 2(2(6(12|4
17 | chlorine 2121625
18 | argon 2(2]16([2]6
19 | potassium 212(6(2]6 1
20 | calcium 21216216 2
21 | scandium 212161216 112
22 | titanium 212162161 2|2
23 | vanadium 2126|126 32
24 | chromium 2(216]2]6|5]1
25 | manganese 2(2(6]2[61 512
26 | iron 212|626 62
27 | cobalt 212 (61216 7|2
28 | nickel 2126126 8|2
29 | copper 2262|6101
30 | zinc 21216126 1(10)2
31 | gallium 21216126 (10(2]1 N
32 | germanium 2126121611012 ]2 P
33 | arsenic 22626 (1023
34 | selenium 2121612161024
35 | bromine 212|626 (10|12]5
36 | krypton 2121626 110(2]6
37 | rubidium 2121612161026 1
38 | strontium 2126|126 (10|26 2
39 | yttrium 2120626 10(2]6] 1 2
40 [ zirconium 212 (6|26 (10261 2 2
41 | niobium 212|626 (1026 4 1
42 | molybdenum |2 |2 |6|2|6 [10|2]|6]| 5 1
43 | technetium 2126261026 5 2
44 | ruthenium 212 (6|26 (10|26 7 1
45 | rhodium 21261261026 8 1
46 | palladium 212162610126 (10
47 | silver 212 (6216 |10(2|6]10 1
48 | cadmium 2126261026110 2
49 indium 212|626 |10|12]6 )10 2|1
50 | tin 2126126 |10(2|6]10 2|2
51 | antimony 221626 |10|2]6]10 23
52 | tellurium 21216126 ]10]2]6]10 214




ELECTRON ARRANGEMENT OF THE ELEMENTS (cont'd)

Shells K L M N (0] Q
Sublevels 1s |25 |2p |35 |3p (3d |4s |4p |40 | 4f [5s |50 |50 | 5f | 6s | 6p |60 7s
53 | iodine 212|6(2]|6(10|12]|6]10 2|5
54 | xenon 212|6(2]|6(10|12]|6]10 2|6
S5 | cesium 2(216 (2|6 |10]2]6]10 2|6 1
56 | barium 2(2(6[2|6]10]2|6]10 2|6 2
57 | lanthanum 212|626 (10]12]6|10 2161 2
58 | cerium 212|526 (10]12|6[10 12|61 2
59 | praseodymium(2 (2 |6 |2 |6 [10|2|6|10] 3[2 |6 2
60 | neodymium 212|16(2]6(101216(10| 4|12 |6 2
61 | promethium |2 |2 |6 |26 |[10[2]|6|10] 5|26 2
62 | samarium 212|6(2]6(1012]|6[10| 6|12 |6 2
. 63 | europium 2216|126 |10]2]|6(10] 7|12 |6 2
64 | gadolinium 22626 (10]2|6(10] 7(2]|6] 1 2
65 | terbium 22626 (10[2|6 |10 9]/2]|6 2
66 | dysprosium 2121626 |10(2(6]|10(10]2 |6 2
67 | holmium 21262610126 |10|11[2]6 2
68 | erbium 2 (21626 (10(2]|6(10(12]2]6 2
69 | thulium 212|626 |1012|6|10(13[2]6 2
70 tterbium 2126 |12]|6(10]12]|6(10]|14]2 |6 2
71 utetium 2 (2626 (10]2|6(10]14]2 |6 1 2
72 | hafnium 2126 |2]|6(1012]|6|10(14|2 6] 2 2
73 | tantalum 2126 |2]|6(102|6(10(14(2 6] 3 2
74 | tungsten 2126|126 (10(2]|6(10(14(2|6]| 4 2
75 | rhenium 2(2|16|2(6|10|2|6(10(14[2]|6| 5 2
76 | osmium 2121626 (10]2]6|10(14(2|6]| 6 2
77 | iridium 2126|126 (10]2]|6|10|14|2 6| 7 2
78 | platinum 22626 |10|2]6(10(14]2]|6| 9 1
79 | gold 21262611026 |10|14(2|6]10 1
80 | mercury 2121626 (10(2161(10(14]2|6]10 2
81 | thallium 2121626 ]|10(2]|6|10(14]2 6|10 2|1
82 | lead 212626 |10(2|6]10(|14[2 610 2|2
83 | bismuth 212 (6|26 |10(2|6 (10142610 2|3
84 | polonium 2126|126 (102610142 |6]10 2|4
85 | astatine 212 6|26 |10(2|6|10|14(2 | 6~.10 2|5
86 | radon 212|626 |10|2|6|10|14[2 6|10 2,6
87 | francium 2126|126 ]10{2|6|10|14(2]|6]|10] 216 1
88 | radium 2126|126 |10{2|6(|10|14|2|6]10 216 2
89 | actinium 212|626 (10|26 (10(14[2 6110 2161 2
90 | thorium 2126|126 (10|2|6 (1014|2610 2162 2
91 protactinium 2 |2 (6|2 |6 |10]2 |6 |10|14]2 |6 |10| 2|2 |6 |1 2
92 | uranium 212|162 |6 (10/2]|6 101142610 3|2|61]1 2
93 | neptunium 212|612 |6 1012610142 6|10] 42|61 2
94 | plutonium 212|626 (10(2]|6(10(14]2|6|10( 6|2 |6 2
95 | americium 212|162 |6 (10126101142 |6|10| 7|26 2
96 | curium 212|626 |10]2|6|10|14]2|6|10] 7]2]|6]1 2
97 berkelium 212|162 |6 (10126 [10]14]2 6|10 8|26 |1 2
98 | californium 212(6(2|6|10]2|6|10|14|26(10]10]2 |6 2
99 | einsteinium 2121626 |I10]2|6]|10|14|2]6|10]11]2 6 2
100 | fermium 21216126 |10/2|6|10(14]|2 6 [10|12]2 |6 2
101 mendelevium |2 [ 2|6 |2 |6 |10]2 |6 10142 |6 |10]13|2 |6 2
102 | nobelium 212|626 |10/2 610142 61(10|14]2 |6 2
103 | lawrencium 2126|126 (|10(2 610|142 |6 (10142 6 |1 2
104 | unnilquadium|2 |2 |6 |2 |6 [10|2 |6 |10|14|2 |6 |10[14]|2 |6 |2 2?
105 | unnilpentium |2 |2 |6 |2 |6 |i10|2 |6 |10/14]2 | 6|10[14]|2 |6 |3 2?
106 | unnilhexium |2 | 2|6 |2 |6 10|26 |10|14|2|6|10[14]2 |6 |4 2?
107 | unnilseptium |2 |2 |6 |2 |6 (102 |6 |10]14|2 |6 |10[14|2 |6 |5 2?

2/
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