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/. A) SursRMAN, M = /DOKE, STANDS Two METERS FROM
Lo/s Lane , wHose Mass /s S k6. ASSurminNe Tear

0”“7 GRAVITAT70MAL FOPRCES ARE ACT/AJG- FIND THE FpECE

OF ATTRACTZON BETWEEN THE Man oF S‘rssz, AND Lo/s.

8) Mo, THEY APPROACH EACH OTHER Unmrt THEY ARE oNE
METER. APART, /A ND THE PLESENT FDRCE pF GRAV/TA -
T7ONAL AT TR ACT/oM.

c) BY wwar FAacTor. Dib THE FoRcE oF ATTRAC 770/1/ SAICREASE
AS THEY APPROAHED EACH OTHER . 7 (25%/0% 325 ¢)

2. THE Moon mas M= 73¢x/o “k6  Aan R /738 x 0 .

A) Fond 7HE LUNMAR. 6RAV/TAT7ONAL ACCELERATION.

R) MR. HArRV/E WE/EHS TSOAN on EAderH, JoND H/S MASS
¢) Des/r/Ne 7O cosE WEISHT, HE FLIES 70 THE MOON.
FoND S LUNAE WE/EHT. // 62 m/s 7S‘/c9 /2/. S‘A/)

3. ON 7uE MOON, TRAVIS THROWS A4 &435&44c_ STRA/HT
upP Ar J72.34 m/s FonND 17s MAXMUM EcevaTion. (Y7 m)

¥ Dy 7 MOON, AsrronauT ALAN SHEPARD 4.7 4

GOLF BAdclL Ssp T//AT J7TS JN/T/AL VELOC/T/ was 67.5 m/s

AT 36.87° X = % =
A) Fro L N . Vox = V")’ =
THE CHART * Ax = /4\, =
A/RBORNE

B) END THE ToTAL TIME
&) Fons e Bar’s ranes., (0,0,S¢ 0.5, 0,162, 50, 2700)

s. Pmyms— LUNAR. BASKETRALL | JeFF, = Q0ks, BENDS
HIS LEGS S p AND THEA) EXELTS AN UPWARD FpRCE OF
RLOO N, AFTELR WHICH HE ZOOMS JMTD THE SKY . Frwb*
A) WS UPWARD ACCELERAT/ION AS HE STRASHTENS

MIS LEGS, (2% & m/S)
B) VEsepe % WTH WHICH HE LEQVES THE Ground. (5. 32 m/s)

C) 1s MAYrMuM EcevaTion). (874 m)
6. CLIMBING MOUNTAINS N THE MOON, A ec, m= 75 K&,

LOSES /S ERIP AND £ALLS F,esezy FOR ZSm, z//vr/L
THE BOPE )S NO LOMNGEL SLACK. THE ROPE MNOW STRETCHES

TWELVE PERCENT OF ITS LENETH TD BRING Aiec Tp REST,



'.}
AIND 7

A) HIS VELOCI/TY AFTEC 7HE FREE Facc. (=7 m /<)
B) /S ACCELERATION AS 7HE RoPE 7/64#7ENS, (/3.5 m /)
&) THE TENS/oN IN Twe Rops, (1134 n)
7 MR. HARVIE, WM =7Sk6E, TUMPS OFF THE E&YMMASIUM
IN AN ,47'725714/;7' T MOVE THE EART// WHOSE ,wdss
J)s 5., 98x0 ‘/Ké- AND WHOSE RADIYS /s 6.38 X0 /n
A) Fonp THE/R EXACT GRAVITAT/OMIL FORCE pF ATTRACTION.
B) Awd [MR. Hary.€5 EXACT ACCELERAT ON,
<) Fons THE LArTHS ACCELERLAT oA,
D) Frws THE DISTANCS TRAVELED BY EACH pBIECT
IN THREE seconnds. (73S, 2.8m/e% 42305 44 ssx/0 )

8. Venus orB/7S THE SYN AT AN AVERAGCE 1>/s7:4,vc¢= OF
LOEX/0"m. 72/6 SYN'S PASS s Qx/osozer AN C

A) THE crB/7AL SPEED pF VEnus.  (3S/¥S m/s)

B) TH#E T/ME ForR Vewys 1o oF:B/r THE SN / /,93%X/0 S€C>

7 Maes 7Axes 5.9 36 X/o SECOMS TO ORE/T THE SN,
WHOSE Mass 1s Rx/0°%k6, Fowe mwe RADIMS oF /‘4/;,eg
oRB/T. (2.28x/0"m)

/0. EL/EOPA A Moo oF JL/P/ré‘,e, ORBITS HER, PLANET JA
7%/0° Sé‘<oN0S THE RADIYS p/-‘ EUrROPA’S ORB/T /S
5.4%07m. Foab rrE Mass oF Jurrree. [ 1.9%/0% k)

). THE SPACE SHUTTLE ORBITS THE EARTH AT AN ALT/—
TUPE OF 320 km.. Tu& L4zt HAS /? 6380k AnD
A MASS oF 5'4?)(/07“",«6 FrAND THE -

A) RADJUS oF ;7S ORB/7 B) PER/DD OF /7S OFRE/T
€) NUMBER OF TIMES THAT 7HE SHUTTE ORB/TS THE ExerH
N ONE DAY, (6.7x0° m, S456 sec , /S, & rymes)

/2. A SA7r&ee)7E OREB/TS 77/6 EApTiH 7‘#&55 7T/MES PER
DAY. JWE AT Has R = 6380 k. and M = 5.99 x/D L’{/cs‘-.
Fomd 7HE * A) PER/DD oF s7s o,es/r (28800 sec)

B) RADIUS oF ;7s orB/7 [2.03 X/p hv)
c) ALT/TUDE pF THE S4TELLITE / /3932 km)
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3P4.AA/ET = / z

A. JWVERSE SQUARE LAW

&gNA M= 55k6, VIS/TS SEVERAL NEW PLANETS,

FoNb -r;/é‘ ACCELERATON DUE To GRAV/7‘7 ON EACH PLANET

AND HER WE/EHT THERE,

/. %DEA/ WHICH MAS FOUR T/MES THE MASS 0F LEARTH AND
THE SAME RADIUS A4S EARTH. (40 m/s® 2200wn)

2. FRIGG, WHICH HAS .3 7/MES THE MASS b Eger AND
THE SAME RADIS. (3 M= /65 N)

3. THoR, WHICH HAS ONE=F/FTH THE MASS oF ERRTH
AND ONE—SIXTH THE RADIUS OF Eaerd . (72 m/s= 3960 0)

Y- TIW, WHICH HAS THE SAME MASS AS EARTH AA/A FVE
TIMES THE RADIMS. (Y m /57 22A)

s. VaLkyrss | WHIck HAS THE Sapme pass As Eaerw But
Ny YT TIMES THE RADIUS OF Carra (#Sm/AE 2475w)

6. VALHALLA, WHIcH -Has 63 TiMes THE MASS oF Exqp -~
AND T#/€€Z TIMES 175 RADIUS, (70 h/s 2Z350N)

B. Keprer’s TH/ieb LAW / 7"?‘) = 7"2)
The LAW OF HMARMONY R 3 £ 3

). Jiri7€L DRBITS THE SUN AT A MEAN DISTANCE oF 5.2 A U.
FIND THE PERJOD 0OF )7S ORRBJT, (/1. 8¢ yeARs)
2. MepCuUrY ORBITS THE SUN AT MEAN BISTANCE 0F +3I7 AU,
FoAb THE PER/DD 0F 17s ORBT. (. 24075 VEA&S)
3. /NEPTUNE ORBITS THE SuN EVERY /6% & YEARS, FIND THE
MEAN DISTANCE BETWEEN THE SUN AND NEPTUNE, (30 4. U.)
¥ Venus orBITS THE Sipy EVERY 224.7 pays..
/. CONVERT THE PERIOD To YEARS, (.6/52 Yrs)
2. F/ANb 7HE RADIYS a/—' /7S ORBIT. [.723 A.U.)
s. 7uE Moorl, 3.8 % /0 Skr. FrROM EarTH, ORB/TS GAEA
EVery 27.3 DAYS. A saTecesre sares 73,65 bays
TO ORB/7- THE EARTH, /oAb T//€ RADIUS 0F /TS ORB/T.
(2.394 %0 "k m )




ToersY FNES Alel) Sciyvoc
OFF)clar PHYsics Aoy Sons-

We AL FrRijEAMDs o~ IsA4c /1/5;1/7‘0/\//

oG HTING FOR THE MASS AND FPRCE,

M somes A 6/VES Foec& TwAT MEANS
WE 60 FASTER , WE 6oO.

STREAKING UP INTD THE HEAVENS,

feHER UP JINTO THE SKY.

Bur e6r AV 7AT7 700/ PULLS US BAcCk
SO ELLIPSES WE DO MAKE,

- As we cruiss ARouNd GAgA /
WeE CoME NEAR. AND &0 FAR.
FAST AND Scow wWE ZooM AROUND

| OUR PLANETARY MHOME,

WiEN WE MEASHRE THE ENEREY,
THE KINET7C STALTS T DIE.
But POTENTIAL EROWS, POTENTIAL &GROWS

AND THATS THE WRY /7 COES,

G, RAM, RAH, RAH, M RAK, RA, RAH,

/

R, RAH RAH, RAH, SQUARED, RAK, RAH RAL
G, M, R, SQUARED, FIEHT, FI6HT, F/EHT .
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* . . ’ ’ ‘ *
! MERCURY VENUS EARTH MARS JUPITER SATURN URANUS NEPTUNE PLUTO
5
Y MAXIMUM DISTANCE FROM SUN | 9.7 109 152.1 249.4 8157 1,507 2.004 4537 7,375
/, (MILLIONS OF KILOMETERS)
.:: MINIMUM DISTANCE FROM SUN 107.4 1471 2067 7409 1,347 2,735 4,456 4425
7 (MILLIONS OF KILOMETERS) 458 or.
MEAN DISTANGE FROM SUN ) ! 1,427 869.6 4.496.6 '
3{ TN oG Fhow Bus 519 10822 1498 2279 178.3 2, 5.900
5) MEAN DISTANCE FROM SUN 387 723 1 1.524 5.203 9.5% 19.18 20.06 39.44
) (ASTRONOMICAL UNITS)
L~ PERIOD OF REVOLUTION 88 DAYS | 224.7 DAYS 365.26 DAYS | 687 DAYS 11.86 YEARS | 29.46 YEARS | 84.01 YEARS | 164.8 YEARS | 247.7 YEAR:
URS 24 HOURS 9 HOURS
! -243 DAYS 23 Hol 10 HOURS | —11 HOURS 6 DAYS
; TATION PERIOD AY MIN 7™ MIN 16 HOUR
é{ ROTATION S DAYS | RETROGRADE | 5 eS| 3 s | o M TES. | 14 MINUTES |RETROGRADE URS | ¢ ours
=7 ORBITAL VELOCITY : 1 4 7
7 T SECOND) 479 a5 29.8 24.1 13, 9.6 68 5. 4l
& INCLINATION OF Axis <28 2 2327 23°58° 05 26°4a’ 82°5' 2848’ 2
INCLINATION-OF ORBIT . .
q 1O ECLIFTIC r 3.4 o 19 1.9 2.5 & 18 1.2
/() ECCENTRICITY OF ORBIT 206 007 017 .093 048 056 047 009 25
/] O DAMETER 480 | 12,104 12,756 6.787 142,800 120,000 51,800 49.500 6.000 (9
/2. MASS (EARTH = 1) 055 615 1 .108 317.9 95.2 146 172 M
/3 VOLUME {EARTH = 1) .06 .88 1 .15 1,316 755 67 57 ‘_1 ()
/ L,L DENSITY (WATER = 1) 5.4 5.2 55 39 1.3 7 12 ‘17 ?
/= OBLATENESS 0 0 003 009 06 A 06 02 ?
/L Amvoserene NONE | CARBON NITROGEN, | SRNSON HYDROGEN. | HYDROGEN, | FEDROGEN. | HYDROGEN, | \one
> (MAIN COMPONENTS) DIOXIDE OXYGEN ARGON (7 | HELIUM HELIUM METHAKE METHANE | DETECTED
MEAN TEMPERATURE AT VISIBLE |350(S) DAY| _33 (¢
] F SURFACE (DEGREESCELSIUS) |- 170(S) | aa0 S) 22(3) -23(S) - 150 (C) -180 (C) -210 (C) -220 (C) ~230(7
S = SOUD, C = CLOUDS NIGHT
ATMOSPHERIC PRESSURE —
/ 8 AT SURFACE (MILLIBARS) o7 | 0000 1.000 6 ? ? ? ? ?
SURFACE GRAVITY
/q SuRrAcE o a7 .88 1 38 264 1.15 117 118 2
ZC \\EAN APPARENT DIAMETER 12240 | a1 2159 21 09" 322 et o4 - -
OF SUN AS SEEN FROM PLANET 3
.| KNOWN SATELLITES 0 0 1 2 13 10 5 2 (]
Vo X
22 symsoL Q 9 @ d ZI- h 6

Sc/ENTIFIC AprERICAN SEPTEmRER, /FES




