P,é,sra: 12/ Setoton S #S Fall Z2eo/

@ 72 Eviedimpn~Lotaltre GZWﬁc'm aw’

R* . et _ 4 - STEp
o e 3T 5

@) Mok Cf,/zL hrch punfiin aliove by 10 aud flor oitioonton il
L&+ bor-cnRs) = FI6 2 (R%)
23 2R6 K + VAT IRPLY Y o 2= ?_Ef_ .d—/a?f}/

R )§3+9RQ+166 aﬂ]—mof{g)

fﬁ;}i o secord €fvs hon alpoe, we re(apgmée He Lroression brackets as e

/ c*
—816r gp* = I76d 107,
ct 3 o

ar

L (op?) s —3p p*p
d{_(j’/?)'a- ,CJ%EE

0”1%.&#/(6«/.;}9@/ U_refzaf(aénfué Fo turide —ﬁ—/-—.‘_‘ 4//(7 _@_/_ = E.E”—

GM@ﬁoﬂj 7% Gemanion ﬁcﬁur o é, we ehfasm

[5/ 7C:>f ”"“l{q-?g'ﬂ, f?@ ‘y/ﬁ’ﬂta;é L’ft/f/?&)\ ﬂf_r){v?ﬁ &
peigct
Trseidog 1 resdt #or p mte 1o rrdt o pant &,

d -
-f—e—{f/‘?’/- wﬁpa

Rgdf’.;. 3{@_?‘ - El
ar
d—fi: “ﬁﬁ
dr R
.(_1_‘-?: _'40-{£
5 ¢

kaﬁﬁ&g s f&o’q}ga'h M/r

L
L% o=




®, | @

@ (q} I, 6&‘”} WJ—[MJ ﬂq";% O/JM /o our f'am‘(frcfe })orra-c/h ¢ {wé@\.e}ec};;)/{ag U.req’ 'ﬁe Ac‘f 1‘1&1‘ 7’5{6 J(e& Adar vartsdoy ot ‘Lf
Finilly, define alt)Z RIE) . Clongeng veriahles Heom R o
dy = CF/{)/ 7 Rt T )

N 1&46';&0'2; dR= }?[-fp)ﬂ'a, and we erd vp wtd
m way af?/ul)e‘/é( Aozlrmoz‘g fzd tér rcafrw moten th & Eoéa«'f)'gm"wa/'.éh me‘t"r/g

A= et~ R _da® ay= ¢ i/“
&t o @ H
be,‘ﬂ}l,eq‘ trevel, ds*=o s
_,‘i"_'. S oy (b) chau, we  Chowed ok
Ree) H= HS[ SntBa 4 (1-07) RE) ]
A Lt spaak enitlid fun o rediid coordiiats posbin a5, at Hoa £ . Pee =2
recedes oJ Mﬂg at rediad coordemate Joqr:'/“!dft\ &= 0 af twe Tt 7%, '
Wee 0,2 SHE & e cichial dowirhy foday.
Fa g nnn
Rt = Ra* Tow Lodocnde Sitle, camobogyy, S1r= 1 and SLp=O (Ht
.SJA_—OJ l-!e».c.e,
Te propen disturce Hrem e Souruza{ e AQ;H .ﬁy‘wﬂ o our preset }po.u-:’?dm <5 Ha= H:_?m
e Feo
d“ N K gO‘n- o{cr‘ = ?(‘@f
Vi- ,@a whoe P Ur tle mas: J;..J,,% of 7 mathn at Fome 7. For a metdr—domencten
unirere, e may sef fle presrure fo e Tlew,
:érmg e vesdt of flo previows gguition, ke resdl shited of Y fop oF 15 prig JZ[-?MEU =0
flows
L&f‘ufﬂmwfﬁvm&fmk)ﬂaﬁ“ Lo T 4 K. Utrng [5@ F(Jﬂ&“i/ P“"Jf/")]; co flat _ngz 15 Coms Fand.
AL= L dR = 4R = dR Today ot Fmete, Smlte) = foq - Thus)
dR R HR ; S
thoe B Cact lep Cllost Koo Tho chhnitsn HS BJR, S Fillous Hact SR = 5o, RUE)

Rit:)
- AR To= Rfte) =
Ay c?/ﬂ)f H}? L R &)
]

)



Thes,
,L/‘;: /7103 .
a¥ )

Tosettong 72 nte f@rﬂuﬁ’g,amz‘/e

w2 -

If&ec{em& '{;{: /L/.,-{/ 7%1/1

d;{ c?CZL;,r
1 I thﬂ o,
[C#‘W A

H= Ho 3r
[

wfme_?,cr.rﬁz.m?g&.\s; ‘fkr’ae&qﬁoﬁu‘-ﬁ-\b 'E Utrn /Q
remﬂ'.yﬁ’ﬂa&-b,‘. ) pead [?)jf 4

_?1.?? = Consfand.

Simee Lr=Sle=l, 9 (Fudz 9o [Hy dso follows by settne 274y
A SR [#es ol y ety

SR = o, Rt

or

P = P‘*{fu) _

S PHE) ““&)
T H>= _HZ
o ¢ a*(t)

O(u:

ﬁ‘i ctu

sl -Q-T :-(Zr_" 1 (rqoﬁmﬁ;—rdmm&’éq/umvwe)/

& L cless, we sdowed 1ot
|+ 2 - E’{{o)
R(¢)
T:or'w £n3'1&3\'0{e_§l%‘!9\ [i‘ha'l"l&\clmmqﬁc[) Unugse ,
R(t)~ 23

ey

IF 221, Hlew (.%o)’/s: 2. Th,

i - Q_3/g = O, 354
to




@

@

In ase, we shoved Thad @ Lotd spnal smidtsd from =0y
(Sae 0 is 1Te ymony imb25s radiaf coordenate aa’ 12 Rodedson~ (albes me;ér/'c)
at A=0 wnd fravels m G rachid fr.y@(,g,oy Yo or LocaZon | gm0 ot 2= e

Sadisfai
]‘L"wz _ f‘”‘ do
o RO o Vimke®
Thes dofories 76 padody o item, syice angy bipld spmal emited ot A0

fran a V.euecﬁ’ O >0 his not ot haol & chince o reaek pco et £%o
Ascume Tt Str e 1, If o<l ton B 1, wdile of S1p=1 Hlep Ao,

he can gloe for o .
t .
j a2t - sihTow A
o E[é/ o S ,&:O
So‘ﬂd
t At
n.‘\ —C—”__ - -
oy = < ([ e/ ; b=l
ft’gzé"_ £z 0
. R

T il be comvencind Fo follow fle aﬂ.@;;;-gf,’q#&m 4 J;/ tuwﬁ-y‘
[!’o Ed@ - C[l?(‘t’o) d/?
o R) o R*H

Usng T enpression for H derwveol o cliss

= o .J’L»- fzr* <L _'-Q-T' %“ [f)E .—-—.’P/f)
H H[?“*‘&T+ ‘“k“——uaa J -y
we ol
£, Rits)
J' cat _ CJ _ﬂf_[ﬁa,;,__i}_r__,._qﬂ—»(r—ﬂv) ‘V’-
\ R(E) o g*H, L a3 a% a~

In s problom, we e asked wietton e endie wntierse (il eveaty
wllet our horizn . Thas, we fale fo—P B9 and txamre T ;i%u::{

o{a—H.
Mk’fﬁz‘/c/aqqfteﬂumy&}:e/ Blle) P 0 ar o2 a0, 72y,

Lo A
ot _ 7€ [ a, . nr - A
fa 2l T /?C"/@ or] Tt e T lat { a—f_lr)—]

ffamm vecdls o alt/= 2 L, we peke 7Radt jﬁ__ g THas,
K, &l 2r - prt)at

Ao Ao
it c =
bo Rie)” RETH. f i [ Lt et + pat+ =) :

<

——

f) TP (Ip=0, tem

4 . Ao
R —
7 Rt ) 270 +U~Qr)a*

Tie /ﬂ{c’fu.ﬂafri'a;e: [y az‘fuje a, o bekowes ar /b_q/_{ = Z,,a_{da: )
a

71«5/ Oy=de. Thot o, agf’ofﬁ vnwerte w{”ff/eﬁﬁm.%cm wnlhen oun

;"Oft 2.

(o) IF SLp~>0, ton

o ©rt) R{‘(‘v)H‘b ° V'.S'l,rtQMQ""(f"ﬂr)ﬂz""—QAaq- ©

Tie M)‘EML’qven;?; Stice &«z‘fa;,e a, o dehoves aq fwc_@. . Mo 1%
Ql

.'M{o/:/’b:xa obp -Qﬁ>0/' 0'{7&7&41{3\? #ne W‘.’ﬂ&/ﬁﬂ.ﬁféﬁﬂ/ufan% At o 7
vvm‘«%aoib'#e ﬁf@nmmﬂ/fofab’ 1% m-/CM 16r Scme Mfa:tﬁve



Thus,
_ 4o
Simh / £ ; VAR
oy = Rt
/ Tt ., A=0
| Rre)

ir fonde - 7:4.', f& unvaase poss €161 an evan Kot 2w 590*1"\4/ whed we
will noven seg [namels, olf vdits § o>oy).

o

@ {a) et vs refunn 4= expres stim Br H veed e preblom %
a* a*

H= Hy| dLm g S0 4 Sy (1=A2r) 2
a‘.

W{ % —QTTJQM“-QA: j ama" _{Zr:O (S/ic.e %Un/t’-@u{’ /J' 'mz'f,?éq
domained2ed ovren ne«.ﬁ; b5 eatng evelfoon since 12 byg Joq; J. e,

v A o]

or site S2p=1-Thm ,

Iﬂk}w)‘& from )f=0 o Zl:fo {‘ﬂepﬂ.f&d( Frane ). /(/o?"'y M&/fo):j_,

we obfpn

{
Wt f da
o afi~a.+ ]

atr

L\‘}{"J‘(:—‘},-ﬂ%\ d_i.“——lff_?i. awnd
a a - 3 x
hee 4]

> . VIZ o (Lax
We Cm,suﬂ ‘ﬂﬂﬁf@@ M&J . Wewe MCaser:



®

Case 11 S,< 1

Hoto= +

fa'~3
2 (M- J"f-.am))
JI= St Q,x +Ji—dim / |1

%(/-—V/-—-—Qm)
I+ V-2

il

.y
3

R

}_—

M

¥ T ”‘M ﬁe numenator and Tle demctmanator fe LS’ fasaaad %
@JJW by [+ 1/7’:_%: cod pote fAaA ?/ d

(— V= Y1+ fi=m ) = |~ {1-1.) = R,

o\
=Ll
N el B

whek fom b weitlen as’

2

0:2:1__1___%//1';/7—/_5:) ) Qo<1
3 !“ﬂm \J—_—Q—;

o 3 o [ L) |
-~ 2 ! af T —t /
‘3@—;-7[5“7‘“‘ /m:T)]

atle, usiAs fanl g = %T If we note He /&(a«ﬁ/y
- _ —~ /]

fos'2 =2 T~ b (L]

Fom we cen wiriie

F o= 247 e e ILST) ﬂwlj
Vo, — |

i

s

+r 270

2

/l/oxieﬂ«fc‘«ﬁed@;z’ag =1, botl formbes educe fo TR wedi

K nown reswlt:

=& - =
Ffo Zn, Q. 17

A//ﬂg r(;qﬁl fdd?“.’dﬁgﬁ)ﬁ ang 74'-“1 ﬂt%{ wﬁﬁ ﬂT:—QM+‘Q_4_: 1 -

b} We now ﬁe resudit Mf {a) bor o ca $21=0,3 ard 20=0.7
( Ten, {zen”%‘fi ﬁ‘?fmza%. Lo ndo A(:Z? o fRaf “

//0: 700 Fm S""Mf:c"‘f)/)

= 2o kM_f"MFC -/
amdl - -
HD = ("f- 72913 Gyr )k Using f{fgqﬁoplgncﬂ CorsPanls
= 13,97 Gy, wwr P pateledit 3ros
The,
L= 2(3.9% 64 ) —- 4, (/+ %
3 I ) ve. 7 Vo %

= %(13.9%3(}{:.444}
[ 4o = 13.47 Gyr ‘

Thet is, The ag of Hle univense i roughly 13.5 bilfion Jeas.

(=]



