/14
ArerT EonsTen
Boren = Uem , WURTTEMBERE, G<RMANY  MARCH /¥, 1879
Diep: PrinceTON, New Jersey APR/L /z /955

ConTRIBUT/0NVS :

1. Usep THE KINETIC THEORY TO PROV/DE AN EXPLANATION
For. BRowwNIAN MOTIoN, WHICH 1s THE JIRREGULAL Z/6~
ZAG~ MOT/oN OF POLLEN GRA/NS SUSPEAIDED AN WATSE.,

2. THEOR ET/c AL EXPLANATION OF THE PHOTDELECTAR/C
EFFECT N WHICH H/IGH ENERGY L/6HT IMPINEGING ON A
METAL PRODUCES AN EcLeCTRIC CYRRENT, LE/ANSTE/N
HYPOTHESIZED THAT™ LIEHT CAME /N PACKETS
CALLED PHoTONS, (192/) Morsc FPrizs)

3. e 77/60,e7 oF SPEC/AL EGLAWV/TV TO EXPLAMN
SPACE - T/IME AND MASs FOR JNERT/AL REFELENCE
FRAMES, THAT IS, THOSE MOVING- AT CONSTHANT VELOCITY.
74 72/50,ey oF GeNeRAL RELAT/V/TY TO SEXPLAIN
GRAVITAT/ON AND THE EFLFECTS OF ALlecLErRA770M
FOR MNOMN —/NERT/IAL REFERENCLE FRAMES,

E/NSTEN'S PROOF 0F PyTHAGORAS' ThHEOREM -
d

L ¢ - b
L o+ b c
bod + b- = ¢*
C
ALl THREE TRIANBLES a _ _a
ALE S/MILAR, 2 b
2



. /115
Torme DitA4ATroNn K = r//- Vz/c? C= 3X/08M/s |
L SaraH 1S BOOMING AT K¢ /N HER WhiTe BMW,
AS sHE CRUISES BY, WE BOTH SET OYR CLOCKS AT
EXACTLY 2 PuM., A) Fons K.
R) FIVE HOURS LATER, WHAT DOES Oue ccock READ To us!
Q) AT TUAT TIME, WHAT POES HER CLock READ To US!
») Fowb Her SPesd N m /s, (6, TPM, S PM, 2.4 X%/05 m/%)
2. Hus# NN JeNV/FEC arE BoTH E/EHTEEN YsALS Oub
WHEN JENV/FER ZDOMS AWAY AT .9c TO FProx/mA
CenTAuRI ) WHICH 15 &, 3 X/0 % FROM EARTH,
A) To HusH, How LONE WiLe 1T TAKE JennyFee 70 REALY
HER DisTinazron T Mol oud 1s HusH New? (Syrs, 23)
B) 70~/ ENN/FER, How LONE DID THE TRIP THEE [ How
oLd 15 SHE pow 7 (2.2 yeARs ; 20 yenes |73 bayfs ous)
3. Wwen VIEWED AT REST, MuoNS LIVE FoR Rusec,
CREATED /N THE UPPEL ATMOSPHERE, THEY ZdoM '
TowAed Exer# AT «998c. A) Fows K. |
8) As wewed By A STAToMARL PHYS/C/ST oN EARTH,
Mo LONG DO THE MDVWANE MUONS LIVE 7 |
t) As Vewebd By THE PHYS/CIST, HoW FAre Do THE
Muons TrAVEL'! (. 0632, 31,64 psec, 473 m.)
Y CHARLOTTE LEAVES HoME 47 6:65 AM. WHEN SHE
ARRIVES AT T.F A’.S,/ THE SCHool Clock READS 7°:20AM,
//Eﬁ CLOCK READS p,v<7 7:/5 A.M., dysT oN T/ME./
FoND THE SPEED WiTH WHICH SHE RBooMED TO SCHooL,
(.6c, /.8x08 m/s)
5. STaTromiey, Me. HARVIE warcyES Jane To6 By /N
THs ToRrRey Pnves S K &venT, JANE’S croCk /S RUNN/NG
omLy ONE— TH/RD AS FAST 4s Me. MHARVIES, Lowb:
4) Jene’s spesn. (.9¥2%c ) 2. 928 %0 %m /%)
B) 7o Me. H, How Lone DOES )7 TAKE kDR HEL To RUN
THE EVENT. (77 7 p sec) _ |
¢) To dane, How Long Does THE RAcE TAKE ,?/s',?/us)
6. FIND THE DISTANCE WH/CH LISHT Chpn) TRAVEC /N pNE
YEAR . (9. 467 X/0"5 . = 5.2 X0°% pasfos)



ZeNgTw CoNTeAcTzon/ e
/. Arrrred N ResBok, BRIA RUNS AT + S2678C WHILE
HOLDING A Y m VAULTING POLE STRA/EHT ou7 /N
FRONT OF MWEL. FIND 7HE LENGTH 0F THE PoLE AsS |
vEwEd BY : A) BRIA B) A sTamomney Me, H. (4 24 m)
2. PEX FL/NES A TAVEL/N AT .7599¢c. As /7 zooMs
THROUGH THE A/ KEX MEASYRES THE LENEGTH oF
TUHE SPEAR TO BE /.235 m1 coN&, FoND THE LENGTH
DF THE TAVELIN WHEN T /S -STAT onARY, (/.9 m)

3. AT REST, A QUADRALATERAL /S A SQUARE WHOSE
SIDE ARE IS . THE F76URE Mow RACES HOR)-
RONTALLY THROUSH THE ROoM AT .828¥4c. As
V/EWED BY A STAT/OMIRY OBSERVER, F/ND /TS :

A) HE/EHT B) LENGTH' C)AREA ™ (/S 8.4 m, /26m)
4. AT REST, A QUADRALATERAL /S A SQUARE. Wi/eN
/T BOOMS HOR/ZONTALLY THROUSH THE Room AT
GYTY ¢, /TS AREA IS Y232 mS oMb /7S DIMEN-
S/IONS WHEN 1T /S STATZONARY .  (WSk; /S m)

5. A7 BEST, A RECTANGLE o 73¢c

/S /2wl TALL AND 22 /{ 4g.99°

LONG. /7 Now ZOpMS BY AT ) _ |2
.73 ¢ on A DIAGONAL PATH.

AS seEN BY A STAWoA/A,e7 OBSERVEEL Fr/AD -
A) W, Kx , X B) W, Ky, Y C) ARE A

(.48c, 877, 19.3m, .55¢, . 835, /om | /73 m*)
&, AT EEST, AN ANGLE HAS A MEASURE oF #5° fFZec/nG
A PEOT/QACTDE/ /7T ROOMS HOR/ZONTALLY THROUGCH THE
RoOM AT 687/ ci As seEN BY A STAT/ONARY o&s&evcse)
FIND THUE MEASURE pF THE aNele, (54°)
7. A r/6HT TRIANELE AT BEST Has AN ANGLE OF
329 ZooM/NG HORIZONTALLY THROUEH THE ROOM , THE
ANGELE JNCREASES To #8°  FINb JTS SPEED.

, (8268¢)
AT RE/ST/‘ MOV/NE ‘ﬂ
32 | ‘




/¥
Rsca7/V/ST/C MASs /NVCREASE |
/. RECL/NED ON THE CoucH, MR. HARVIE'S Mass /s FOkS.
Zome To 6o Me. K Dons xS MEE And To6s bown
THE SHorE AT . S/C. FoNdD H/S MASS AS SEEN By A
S7TATIONARY DESERVER, (93 x5-)
2. A Wootly mammoTw TROTS BY AT .bcC. As HE
2ooms By, A CRO-MAGNON WHUNTER THNES, 7 THAT'S
2000k oF Br& MAacs, " But wne! Tie FUEF/j BEAST
STOPS To CATTH /TS BREATH — LUYNCH /S SUPDENLY
LESS MASSIVE, [FIAD THE PACHYDERM's PEST MASS,
(5600 ke&).
3. Wenring Hee Avibas, Fase RACES dmouNs 74€ ToRAS.
TRAck. 4 s74 7‘/0/‘//4/67 SPECTATOR DRSERVES THAT 4Ee
MASS /S R.3 T/IMES HER MASS A7 REST, FoNp HEe
speepb.,  (\9c, 2.7x08m/s)
- Surmmae ~

THE STANFDRD L/NEAR AccELERATOR, SLAC, SHOOTS
ELECTRONS, WHOSE REST MASS /s 4.//)‘/0-3’56- AT’
9999 ¢ Acone 4 PATH WHoSE LENSTH /S 3200 m.
A) Fins K. |
R) As sE&N BY A STAT7ONARY PHYSICIST, FrNb -

). THE LENGTAH OF THE ACCELERCATIR .

2. THE T/ME FOR 74 TR/P

3. THE ELECTRON'S MASS
c) As sesN BY THE SCREAM/NE- ELECTRON A4S )T RDOMS

ALoNG IN THE ACCEL EeAToR , F/ND

/. THE LENETH OF THE ACCELERATIL.

2. THE T/IME FoR THE TR

3. THE ELECTRON'S MAss.
(. 0/6//61/- 3200 m, /0.552/05&,) 6.4Y x/o-zq,es-;

9’5,251'&} ,/5'07/0556) ?,//X/O-S/gé_)

4



//8
AvDs 770N OF VSAOC/??E’S Vaoora, = _Vo + Vo
/ +(V/ Vz/cz-j
4 As sesn BI/ A4 S74 r/aA/A,e7 OESERVER, FIND THE

SPEED oF 7THE TOMATO. vm” T==q,
A) Veeu, v~ . 68¢ B)
(.88¢) (-,72¢) o 0
VCAQJ:CSCJ vCAﬁ:ol/C

2. _Jon) /S DRIV/NG His Jesp Cherpece 4T . Sc PasT

MR. HARVIE, WHo /S S74 T/ONARY. Jon Mow THEROWS

A MaINTDS// APPLE FORWARD, WHoSE SPEED /s ,9c

As SEEN BY Me. H Fows THE SPEen oF Twe Scorrisy
APPLE AS SEEN By Jow, [,357¢c) |

2 THE DRIVER TurNS ON THE HEAD LAMPS AN SEES
THE LISHT 7LaVer FRRUWARN AT SPEED C. Fias THE
SPEED F THE LI6HT AS SEEN By A STAT/ONARY

OBSERVEL

A) c B) -
g o (c) (c) ;_,5
Vede = . ¢ c. Veae =C

4 Austin DRIWVES IS METALLIC G6REEN PoRScHeE 47
J00 mrH. HE Mo SHEOTS AN ARPBDW ForWARN AT
YOO MPH RELATIVE To HMSELF., FoAD THE SPEED DE
THE ARROW AS SEEN BlYf A STATIONARY DESERVER.
LEAVE THS SPEEDS /¥ MPH AND USE 6.7X/0% mpry
FOR THE SPEED OF LIEHT (500 MPY )



ENERGY AND MASs CoNVERS/oNS /"

E=me? Power. = ENsesy / 7/ms

/. AN AToMIC BoMB CONTANS 0 K& oF U-235.

DURING A F/SS/oN NUCLEAR REACT/oN, 0897 oF

THIS MASS IS DESTROYED AND CONVERTED To ENERSY,

A) Fond TwE AMOUNT OF MASS DESTROYED, (0356 45)

B) Fine Twe SNEEEY RELEASED, (3.2x/0"57) .

2. AN UP QuArk , WHICH 15 A CONSTITUENT oF PROTONS,

HAS A MASS OF 7X/0 °ke. [onb THE ENERSY NECES-

SARY TO CREATE AN UP Quark, (6.3x/077% 1)

3. THE SUNS RADJ/ANT POWER ;s 3,92x,0%° warrs,

A) FoAb THE SNERSY EMITTED BY THE SWN EACH DAY,

B) Finb THE MASS DESTOYED EACH DAY,

C) THE SYN’S PRESENT MASS /S 2 %0 Cke: /N
Y5 %/07YEARS | THE SUN'S NUCLEAR REACT/ONS
WILL CEASE. Jond THE PERCENT OF THE SUN'S
MASS WHICH Wourd HAVE BEEN DESTRDYED Duf/Né
THAT JNTERVAL OF T/ME,

(3287 x/03' 7 3.763%0"%%s | . 031])

b IN A CONVENTIoNAL POWER PLANT, 480 TONS oF
COAL. HRE CONSUMED IN A CHEMICAL REACT/oN TO
PRODUCE 900 MesAwaTT - Hes oF ELECTRICAL ENERGY,
A) Cowverr 900 MEsAWATT - HRS /nTo Touces, (3.24x/051)
B) SaN OvorFee€ Powse SrAar/on CoNSUMES LRANIYM -
23S N A NUCLEAR REACTION, RATHEL THaN BURNING
FOSSIL FYELS., TUE STATIoN 1S J2.58 EFFIC/ENT N
CONVERT/ING )Ts NUCLEAR ENELEY /NTD ELECTR)CAL
ENERSY. FIND THE MASS OF UYRAN/UM WHICH MYys T
BE DESTEOYED To CREATE 00 MESAWATT - Hes
OF ELECTRICAL ENERSY, (/.6%/0 %k
¢) DURING A F/SS/0N NMUCLEAR BEACTON, .05 b OF THE
URAN/IUM /S DESTROYED., FIND THE MASS 0F URANIUM FUEL
N(chssmey) TO MATTH THE OYTPUT oF THE COAc.
/¥ KE



MNucecar Fuys,cs /2.0
-27
Mass oF FPROT7ON = /. 67265 X /0 «k6
‘ ‘ -27
NEUTRON = /. 67495 X /0 «&

FOoR CoOMPAR. /S ON PURPOSES -

l

-2/
ELECTRBON = 7. //X /D0~ ke

/2 =27
2 A carBon nuceeUds, C, HAS A MASS oF /792 X/D

k6. @) How MANY PROTONS AND Hol MANY NEUTRONS
ARE /N /7S NUCLEUS 7
L) Carcucare Twe 170TAC MASS OF THAT MAN7 PROTONS
ANDN THAT MAN7 NEUTRDNS .
e) Calcuiars e MAsS DeFECT.
p{) Cacrcu LaTe THE ToTAL B/Ns Mé— 5/\/5@57,
¢) CALCULATE THE B/ND/NG ENEREY Psr NUCLEDN.

2. A URANUWM ATorm WHICH UNDEREOES F/SS/O0N
23S
/N NUCLEAR REACTORS /< 92
w4

-2

390, 1792 X/0 K6

ANswee GuUESTIONS (a) —(e) as /N Puesrron /
2 THE MOST STABLE EteMenT /N THE YN/VERSE

S5 . -27
s 5, /-—e/ WHosE MAss /s 72.85/9 X/0 ~ xg,
SAME QUEST/ONS.

U. Jrs mMass /s

,lé'éx)swe'es : 23 st
¢ C L 26 /e
ﬂ) é/ 6 ?2'1 /43 26, 30
L) 20.085¢ 393. 40/6 93,7374 X0 ke
~) . /656 3 2224 . 3855 X 5% ke
Y /. ¥90¢ 29.00 " 9 990 X 077
e) /242 4234 AY23 R
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NMiecceae Fowemr From FA7ssions AND frgs,on
235

L THE £r/SSpn oF 42/( CAN Y/ELD THE FOLLoW/ANE*

23% 90 /36

/ /
+ S + +
23¢ -27
Masses - ?z[é = 390 /729 x /o kj
g o T A6T¥33Y /0 Ky
S+ = /49 248) X/~ %
s = 4228 20Ty

g Xe = 22S. ¢oso X/ N
-27
A) (’ALCuz.A-re. THE MASS WH/eH D/SAPPEARS, /,28’/3 x /p ,eg)

E) CAccucaTe HE ENEREY RELEASED BY SPLITT/NG THIS

-/
ONE AToHM, (2 242 X/o/ :r)
23S 24 |
c) /kg, ok U HAS .5€ X/0 " ATomc<, /%zu HucH E'A/Eeﬁ

/S RELLASED |F AlL oF THESE AToMs unNberso F<ssonN . (S, 7f/xxfa—)
D) Hoover Dam ProDuces 7x%/0 % warrs oF EL&ELTRICITY.
IN How Many Hoyes wriee //oame Dam ProDue € FHESE
5.8 X/p & JouLLs )F ENEREY .7 (23 HRS)
20 W THE FUSion 0F AYDROEEN TO FURM HELIWM:
) , {,’,4/ = L6720 x/0 kg
$ L — 2//&+Ze’ zjlé/e = 4. 4443 )"2/.0'27,3‘
A) CAccucare THe MASS WHICH D/ISAPPEARS . / # 37X/0-z/2:})
B) (ALOULATE THE ENERSY RELEASED /W 7HE PRoDUC Toon
oF snE HeLium nucceus, (393 x/07'%7)
¢) /K?, oF ,//Z/ HAS 6.0 X jo 26/17“0/'4:, S THEY Al
FUSE /N ERpyps OF Fode ) WHAT /s THE 7joT1AL ENERSEY
gpeceased 7 (590 x00 %5
b] fhw Many Houes woucd Fhover DAM NMEED To Woek
70 PRpobDuUceE THIS MUcH ENERSY 7 (z3¢ Xkﬁ)
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Nuceeqr FHYS/ICS Al Ecsreospecr

) ALEX VISITS 4 MEW UNIVERSE WHERE PROTONS'
LAVE 4 SMASS oF S k& AND NEUTRONS HAYE A pMASS
oF b ke. LIE DISCOVERS 4 NEW ELEMENT AHELTZBERG
WHICH CONTA/NS 70 PROTONS anNDd S0 NEUT7RoMNS,
TLE NUCLEUS DF HSRTRECES HAS A MASS oF

775 K& NS THE BNO/NE ENEREY PER Nl CLEON.
3,3 %078 T/NucLEON) - |

2. JENSEN VISITS 4 MEW YnWERSE AND DISCOVERS
TAE FOLLODW /NG REACT /0N - _
AFN —= B+C + 6N
A, B and C ArE NEW scements, N s A
NEUTR ON, A =290 ks 8= /33 ks
| N = 2«ks C = /3D ks
g_) 2isT Two REASONS WH/CH ALiow YUS To CON—
CLUDE 747 TH/S /S 4 NUCLERR EATHELS 7HAN
A CHEM/cAC REACT 2.
b) WA TYRE oF MNUCLEAR REACT oA /S TA4/S 7
FisssoN or Fus,on 7 Wry?
C) /s 74/S A CHAN BEACT onN ” /d/// o8 WHY NoT !
A) Fus e snessy receasen, | (6.3x70"5)

i

3 BERNETTE WsS/iTS A NEW UNIVERSE ANS D/SCOUSRS

THE FOLLOW/AE BEACT, DA/
X+Yy —> 2 +38
X, Y And & Aes NEW ELEMENTS, (S’ /2 A
POS/TREN. X = 80 k& 2 = /S0 k&
Y = 90 ks B= 2ks
a) LIST Two REASONS ALLOWING US TO CONCLUPE
THAT 744/S 1S A NMICLEAL RATHEL TAAN A
CHEM/CAL REACT o/,
W) Wyar TYPE OF NUCLEAR REACT N /S TH/S 7
Fissron ok Fusson™” WHy?
c) FND T 5‘/1/5}(‘57 RrREcEASED, (1. 26 X/D/gj‘)



/23
RPADIOACTIVITY
L WesrE BALANCED EQUATYONS FOR THE DECAY OF
EACH oF THE Fou.oé///vé NUCLE/.
A. {8_ DECAY oF STRonTumM - 90,
8. :3+ DecAY OF CoBAcT — S6.
C. ELECTRON CAPTURE BY FPOTASS/umM — #0.
D. & DECAY OF URAN/yr M — 238.
2. OxYeen —/S HAS A Ha4LF=-L)FE OF /24 s&coNAs.
h/HAT‘ FRACTION youtd REMAI/N AFTER 620 SECoNDS 7
3 NeuTeoNS HAVE A HALF —LIiE€ oF /1.7 M/NUTES AS /7
UNperSDES R DECAY.
A. V/uA-r FRACT 0N WoUllh BE LEFT AF7€e 70, 2 M/A/arES?
8 Arree How MANY - M/INUTES WoUuLd THE DR/IEJNAL SAMPLE
DE(’A7 To QOMNE— E/GHTH 2LF /7S N/ T/A4L VAuxg?
Y BARIUM ~ MO NLERSDES /4'— pecay, ArFree 76.8
DAYs , owNLY ONE = SIXTY ~FoueTlH OF THE OR/E/NAL
SAMPLE REMANS. oINS THE MALF ~LiFE pF BAR/ M,
S. CaAr BN -/ HAs ,4 HALE -21Fe oF 5730 YEAeS,
Frre RINES AN FRENCH CAVES CONTAIN CHALCOAC
WHbSE CARBIN —/¥ HMHAS DECAYED To ONE PeelsNT
OF J}7S N/ Tyac VALHE, /‘7«//; THE AFEC oF THE
FIRE /NG
6. Tod/ne — /13! UNDERSEDES fs-becxjj_ ,4F7‘E’»€ 22 Mi/S/
A SAMPE HAs DECAYED Sp THAT omel /Y, EAZ REMAINS.

FoND THE MOLF- LIVE oF /ODNE—-)3/,
90 90 o S¢ s¢ ° o 0 Yo
. + - -
z,iNSNE"/AQS ) ;gSr— —‘?4 Yt ) zvco 2¢ Fe tae ’. /qk €T AP
23« S 4
g =Mt Th s 3282 | g = 1s¢%, 3s./, /2.8, 33070

g0
<



