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EX.4 What is the rafio of the qrawilationzl pull of the sun on the
- moon to that of the earth on the moon ©
FSun/mgg__ = GMsmA’ISun = M_s (dearﬂn \
o F;an%/mm ) GME%e;d-L Me \d&h
i F&Jn/mapn = l‘l?xl() kq 3o3‘4xloem\ = 2,18
— Racth/moou  5:3Fx 1o kg 1.56Xx10'm /
Ex.4 || Twe Uniform spheres , each with mzes M and rzdius R,
| touch one ancther.
2
FeGMM = oM’ (Y &)
B -
) L
- 2R —of
_Ex.4 Rhe%_m_o&hcn:‘: meons, hzs 2 radius of 745 ¥m z20d 2y
| acceleration Aue +o qravr}‘v of 0,278 m/s at i1ts sucface.
[ M=7 g-= .
a = G%_ M = _@Rz =_0O; 2'?-@’_m/52 (7(95x)03m)
N ) G 6.7 x 16" N'm/ieq®
| M= 2.44 010 kq
-
il 9 = densiﬁ; T mass = __M = _2.44%10 leg
volume e 43 T (Fe5x10%m )

3 9
0= L30x(C ka/m
J

1
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Ex. 10 A planey orbitng = distant star has 2 radios 3.24x10m .
. _plane

Vese = ?.(ofxloam_}g = .| G«_M_ 2 \/e;: = 2R / GM \
R \ R
. - . -
| ﬂ‘&.c_eelera""ion due Yo 3!-3\:”‘\// = QM " 50} Vege = ZR%
R?.

2 - 3 )2-_
&= Nese = (?.&Exfo m]s =| 2.03 mjs?

2R 2 (3,2*—)x [O‘m)
Ey.25 For a satellite Y be in a circldar oreit 8490 km zbove

|| the surface of the earth, ...

a.> V’ar-b =7 Vo = o GM

=

: r(p.z,kué" 5.98x 10
Rtk o370 + 890x(0°

Vo = FHI2 m/s

)
()
=

b)) T =7 27C = Vo T T=2rRerh) - 21 (6-37“0‘1— 8?0::13\)
Vorb ?LHZ M/c
T =654 s ( 1 he \ =] L.F1 hours

(ecor)

%_;,_Mrs, In 2004 zstronomers reporyed the dlswver};
of a2 large Ju!:i'l'er- sized ?lane'l‘__

q _
) 3 -‘-‘(Vq) rMerr..s.-!r‘,‘ —:J‘-‘l—(s‘??’”owm = 6-43’”5;!“"

- ' T= 3.04 dznys (8(“‘4005\ __=_g_.(ﬂ'xlossec. M= M%i
i day /

— 2 2 3 3 2 >
T T =N r M=a4rtr? =’ (o3l )

_C_aN\ | GT® ((,,(.?xl‘b-")kz,ljuo’)z
M= 2.29% 10 kg

i ) =——
b) V=7 V= any — 2W2(6-q3X1105? v = 1514 k"’lk
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Ex.38_ || A thin, uniform red has length L and mass M, A small
uniform S:phere of mass m is p\aaed_m.ﬂgﬁ p.4 {:rom
one end of the rod ..,. Uge = ? B
- aL’ m
—f e M _ = m
|77/ 7 78y 7 //'////l——— = = = = = //'/
s L > S
e L —— X B

The solution for this ?rob\_,em czan be found in m_y_lgg_‘\;

ur_é’_riiﬁ.
| du= -G mAdl
Use = —Gm A ( dL’ Xx+L'
N })3 x+1'
Ugr = —GmA I (L +x N = epans Lo (4 42\
\ x ) X

= <
 From Appendix C =% ,@M(-\ +z> = 2-—2——+----

\ X  2x*

: M .
Ugr = —GMX/ b, = b _,+---\ = “Gmb\s /1 - L -J-\
/ £ &=

|Uqrg—GMm /1—’_-__\ For x>>L r —> -G Mmnm
/ \ 2x) = S
F,j..- =—-alJ = -4 /"Gm)x 4@4[11—1.\\— rGmA (_ /X )ﬁ
dx M dx \ / J\+l7£(
| By = —am(3L) Fpe (%)= ~GMm |
X*+Lx X* 1+

I
1

As x>y L  Then \t% — 1 ,_Yhen Fgr(_X)'E"GMM

x?

vo. @5 expected Sor a pa'm‘)‘—\(\(e objed*.
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Astronomers nave observed a

smzll massive cbject al the center sf our Miley wgﬁm%.

= - ls(ax;o‘gm/s)(a.:(,x 10;5) = 1LH42XID w,

Diameter

15} Iu‘ﬂh‘f- yexrs

200 km/[s = 200 xro m/s

Ve \or_(__{_—_\[ =

M =7

J &M

r-

. -\
M_"ﬁ \"\/2 = ('-F leléém)(.ZODxloam/.sT_

G é(.?xlo Nm/kq

M =\, O.(.x\D kq ( A M@ (50)2r mas&)\ 2.llelo? N\Q

Kl ‘%‘lxlo kq

. . , ) .
¥ cannoy be = sinale ordinzry star. Tts mass is HUGE,

No)’

3

Ks = Schuwarzschild radios = 2GM 2 (¢.0F <ID )'—l 2L %16

2

¢ (3.00 x10%)®

instde Ythe ear'}h‘s
1.50%)0 m

Yes., It will $i3%

10
Rs = &.3) x)0 m

bit around the sun.

the Aimless Nandererl_ lands on the m\‘;s‘)'erious

Your S'\'arshiF y

—
—

A 2.00 kj stone v.,:5 12.0m|s Tt =4.80s

| Planei‘ Monj?a.
- y =0 M=7

, =0

V4
__Eqr-.a =’> \}f = Voﬂt jMol i _g“o = Zt\(’g., - 2 (:‘28?;‘;}5\

Agpge—— >0 m/s” 3 =7 Inongs = GMWW =G M,,,,
i _ . 2 RMdnﬂrc (_‘ : ﬁ(;c.;mngo / zn—L
Nﬁ = CM e Tngao = (2 OOx)0 M)(s o0 "”}5) T. 60X lo kg |

L2l 7 27 v pmsb W] w2/ 2\

(NA=\E
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Prob. 5¢ Corr:‘."d . = o
b“} Aimless Wanc c es inYo clreulzc orbi} 30,000 km
| above the surfzce 3 czaleulate the ?eriadigg i¥s orbi i,
RMpﬂ.,o:C"‘-/zrr = 2XOTm = 3180w

- T 9 3z e =

T= 2 r = 21 (_R,_,_ +k> B
GM, . 6w, -

T= 27 (3.|8 IlO?m +3.00xlo;m )»-'m. _HT' = 42 g4 {1 he

)

We.c#x10")(3.00x 10°%)

—
—

T 11.2 hours

__Iwn'l'erplan_eflzr_y_l*la.yi_f_{z:}:‘len_;_, The wost efficient way Yo send a

Probh. 79
S}Pace_c_raf—i‘ from the earth Yo ancther Paznel is by usi ng z 2
|l Hohmzan Transfer Orbi* Re o — o \\d.l:.,,
12 = 9
Eadle GIVE, v P //ﬂ\T\ ‘Fo o
Y. =N = 2.98x10 mf.s _ ,/ \ vV
- = 7 Sun \ "
Mzrs — O3 2a —
Vi =l .G'TMA = 2-'-””qu/5 \ | !
N dm o e
/
Arpnelior—peritetion) \\u@%
_ Whatare the values for Va and Vo Yo ~ - . — ¥
for 'HJQ,E‘.H@:AJ Ho hmann Yrans$er ot 7 e
ellipse Gun  gatelite =gpacecrasy
Y vEE! .
E = —G Mmm = —-G,Ma_m = KE(_dE)+ PE(&F‘) -
| 2.a de +4,, |
~GMe = 1 v ~GMom ¥y =2GMa (1 _ ]

dg+d,, deg \AE AE""!"‘\—/
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Bob. 19 Cc;n“r 4
_ —
. VF =\ Q(QE?XMMD‘)( — | \ —

1L5ox0"  (1.50+2.28) o )

VF___E 3.2F x loqmj__s" > Ve = ’ZRBxJo”m_}s )
| .zcr-?-gj-
P o aTeﬂ;re =
Va E‘mPse = G = 1 mv, —GMegm .
. de “" Cdm R
— ‘ ~
Vy = 2GM@f o~ \ B -
L \ dy  dutdr )
|
' - 30 .
iy =] 2 (et YA - \
\2.28x10" (1.50+2.28)x10" /
— = . Mars ”
| VA = _2__015 x 10 m/S 3 < VM= 2.4] X 1D M/S

Earth to Mars: Mou wust increase Yhe speed of the spacecyz$
in Yhe direction of the earths orbt (mo'}ion)

- WI'H') T‘E‘,QP_e;.t {6 Mars' orbita) vebcr}\l}.

3, .
T=21T 2 15 the period of the full elighez) orbit

\f_G AP

| HOW?V@" e oﬁ\q wanl o
¥ now 72 \'1&19 the Derlac\
Thie +ime -of- -f—hshv" from Ear‘)'l-a—’ Mas . Mg

T
@
N
\
W
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Prob. 79 cont'd
3/2 ]
'5 = U a where a=dgtdn = 1.84x10 m
NGM, z
- w\72 ~ 7
T = T (I.qu)o = 2.24x10 5 =| 289 c\a\/s
2

(e.ct16")(19916™ )

Where sheuld macs be with respect Yo the earth when

-,__lmc}inq -Crorn earH\ —> Tgcs 7-_

! ) \ 3/

'];ﬁﬁ = period for Mars orbit = 2w A ‘ where A =Ad,.
=
\GM

(2.20010V" o ‘
Tapes = _ 21T \2:28x10 = 5.94x10's = (88 days
(e b206")(1.99510°)
| Hohmae
. . ; T/’
grau:-hon of mars ormt = 12 = 259 = 0.3%,
Trages 88

0.37 6 (3(.,0’) = 13 n 259 c\ajs

Gee Ine A
é,:‘ uc{ d( 6 o & -
5 ?‘}@\wb/ré = 180 - 136" = Y44
e ¢
w24 §o oz & launch Hme

Mars must be zhezd of ‘fhefa‘\og "\*\0,1."":43 it s 3ol'n3 to be

1zt th Lﬁ@i&of_ﬂle_l-[&hmann Transfer orbrt,




