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.25, Eht; thed the ;fﬁcecra{:i's disdance ;.-;,-;;_v fhe' Farth mus?i be
betwten Ll_qlq_.l_“‘ m aqnd 1.48« Ill"m.

Let m represent the mass of the spacecraf+ , (€ the rodius of the Eorth's orhit,

gnd x +he distance’ from Ear+h 40 the space eraf+. The syn exerts @ radral

inward force _ of Fg = on the spececrafd while the Earth eqerds

(re-x)?
a redial oytward force of Fg = Elﬂglm on 3. The ntt force on the
4

qrgcgcmf‘i_ must prodjuce the correct centripedal acceleration for /1 te
have on erbital peried of 1.000 year. Thus, '
Fs~ Fp = SHfsm __BMem . mv: . _m [2“fr£;5l]"_
_ Clre-x)* 3 (re-x) (re-2) L. T '
d=vT | - L '
ewirg-x}=vT - ' '

¥=.-..2L.g_r.s_-ﬂ.l )

1 , S _ S
GHsm = EMew - f-'lni(i‘i.—:)m r[n
(re-»)? x* Lk

We con des+ dhe qsser'I*r_.m_.:'i_hrl'f_ £ 0s between 1'.4.'5_H lﬂim and 1.4§+10 *m
by substiduting beth of thesé +riel snlrh'ons' elong with 4he foll ow ing
deta: Ms= 0.990210™ kg, Me * 5.983<10 "2 Ky, re -1 4962 10" m

and T = 1.000 yr = 3 156x107s,

wq'j_'h 1= 147010 sebshtuted inde (1), we obtarn
605210 % m/s? - 1.85x107¥myst = S5 8P T mist
B.RERv 0 s o SETH 108 st

With 53 1.4310% yy  substitoed inte {(3), we obtain
6053 t0°3mist - 1LBLZ2(0 P ;nis2 ® B BTORRIO I mygt

5.&701l|5;§ mis2 = 5-'703‘lﬂ'_3mf32_

Since 4he First 4rcal solwti®h makes the left hand side of (3)
shighily Jess Ahan ‘he right hand side and the second Frial soletion dars
the opposi Tt | the Jrue soludfon s dtlermined os beiween the tria

values. To +three digit precision, it rs 1 984{0% m,

1



| ]

T

14,28, How mych cner;y' is required‘h move a 1,000 kg mass from the Earth's..
surface fo en altidede twice the FEorth'y radius?

2. g Hm  and g ZHe
L~ ro Re?
£ - r___4 « L change in 3tﬂ'[1ll1l'0nd| _
s 5”‘.‘" ( SRe Re 5 9 _RE poteniial wnerqy L

AY = —;-(;uw-ks}ﬂ,somm)(c.sq s10%m) = 487107

. : . 1 .
Wi A rigid riny of material rotates about a ster. The  rotationed speed of the
réng in 1.25%°10 ‘mf.'!,..ond its radius 75 1.535010"m, .
{a)} Show 4het the centripetel acteleratiion of 4he jnhabitents i3 16.2mls3,
ar ° y? = {1, 25210 %mys)® _ 10"2 mis?

f 1.53¢10 " m )
(b} The inhabitents of his ring weuld eaperience a normal contact foree a -
Aeting abne, this normal for¢t would produce an inwerd acceferation of
9.9 mrs?, Additionally, the stae of 1he center of Hhe ring exerts a gravitatronal
Toree on the ring and 113 inhabitands. The difference between ‘ihe total
accekration and Yhe acceteration provided by the nermal ferce s due 1o the _
gravitational oNraction of the central star. Show that the moss of the
stat % ogbouwt 1072 KJ. -

difference = 10,2 B~ - 990 = 0317 I = —E—E‘-
§ 5 ' 5 T

oy AOHIZ MY (0312 @) 153500 )t 52
" 6 C.ET ™" N.-m/ k,’ (.40 = jp lfg

4,60, & rocket is given an initrel srui verdically up ot ¥ = 2 J‘ﬁ ot the
surfact of the Earth, which hes radies B and surfoce free- fall acceleration 9.
The rocket motors are  quickly cut off , and thereefier the rocket coasts under
the actisn of gqravitatronal Torces onmly. Derive en expression  for the
subsequend spted v g5 o fanciion of the distance ¢ from the center of
the Earth in  terms of g R, andr,
vi®= 20%q q=-HE |

ll

Ednserrrh'_nﬁ of ener '
my* _ mb&M m¥.?_ m6M

2 r ) 2 R
At pyt  HAGM | EM
zZ "z R r
v = oyt~ 206 (‘i“‘*’?‘)

v o ﬁ;’ v 24 (—f—-——l{—) < [4rgn zns(%———%—)
v e f 1:5’_, 'EEE__JZRL. ) j_z_riLL,,.sz.
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15,23 & pieee of eluminum  with mapss  1.00 k9§ and density 2,700 lfg.!m’ (s

suspended  fiom 2 striny end dhen. compietely immecsed in a contqiner of
water. Caltulate +he dension in $he sfrr‘nj te} before and (b) after +the
metal ¥s immersed. . g
.k .
- (P scale scale
- T
SRR T

8
.tﬂ_ﬁﬂ';rﬁ the metal s immersed © | _
ZFps Ti-Ng =0 or ;

R

To= Mg= (1.00 kq}(9.90mls*) = 9. 80 N
(8] After the metal s immersed

The magniiude of The buoyant
E.Fy,z Tz + B - ng'—' 0 or

Torce equels +he weight of Jhe
T2 = Wg-B - H_g- (o ) )9 flurd displaced by the ebjyecd
y: M - _1.00 kg The baoyont force aeis opward,
P 2700 kg/m®

| |_ T2= Mg-B = 9.80 N - {1000 kg!m’)(.22':::;"1,)(‘*.90'”5’) = 6. )T N

15.43 A siphon s used 4o drain water from a tank . The siphon hes o
untform diameter. Assume steady flew  witheat friedron. (a) 1T 1he
distance h = 100 m , find the :rrtd of sntfion ot tht end of the

siphsa. (b) What is 1he Jimitation on the herght of +he top of the
stphon 6byve the water surface ?
AT 'S“f: _3 kinetic eneryy

. grau"lﬂ"lfsnl_f rlfﬂ'l'h'ﬂf enetgy
_(ﬂ} P + 4-"-2,0'3 +

v: fﬂn"’ﬂn" )
A4 0+t pehr Pe + ipy a0
R L DA
(8) P+ ZpviT? polythl=Pe + 7 oyt
_ As¥s « Az vy , Ass A = V=V,
P = r..,.—”(“h] >0
Since ?20' ) 4 ,

é P_g = :(!.OlJIW’PqJ_i = 3
{T‘HT] 'l (107 kg /im®)(1.80mis®) 1.5 m




15.53. A wooden dowel has a diameter of 1.20 ecm. |+ floais in water with 0.900 cm
of i1ts diameter above wafer level. petermine +he density of the dowel.

I cap

Vo

( -2 sin~" R-h )

T R? (-fﬁt'i.-ldl'nu_' cap 3]
2T

shaded =

cap = shaded = (R-h) | R?- (R-h)2

submerged area = mRZ%- cap

/G'Wu’rer Vunder g/ = ﬂwunJ .‘fa”,ﬂ/
\V
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