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Physical Climatology Problem Set #2

(20 points) 1. Hartmann Book, page 39 (Exercise # 2).
(20 points) 2. Hartmann Book, page 39 (Exercise # 4).
(20 points) 3. Hartmann Book, page 39 (Exercise # 5).
(20 points) 4. Hartmann Book, page 39 (Exercise # 6).

(20 points) 5. Astronomers sometimes determine the size of a star by a method that relies on the Stefan-
Boltzmann Law. Determine the radius of the star Vapella from the following data: the flux of the

starlight reaching the Earth is 1.2x 1078 Wm‘z, the distance of the star is 4.3x10!7 m, and its surface
temperature is 5200 K. Assume the star radiates like a blackbody.

ntep://www. geo. utexas. edu/courses/387h/p2 05. hem 9,/19/2006



‘91‘85"“4 Cfu”"v,"l“"i"l Homeworlk #2
rsWLO KC«,

1. P.?e 19 #2

Tlee art Lo meHods of cmfuh;7 He solewr tomstant”

6" Ha V)Wj Suan

MU’LMX I:
— \LO Youns (1-0-3) Lo

e B
74

(//0-3) x3.9 xXig
[ 15 "’/o”JL

I

2966 wm
Medod L :
§o7mj = (1-03) So = (1-03>x13(7
2 9¢7 wm

borl Vahut may be due o
FDL(/'OIv errorys 4 MeHod I (,‘n LD Mdi)
ﬁl ZMo‘SS»'oﬂ fLM/—U"/w? % EM,{
Te = [ =5 ("0(/’)]*

pi7) =03 = 5k7 x5 K
Te = [ 23367 K Medod I
23%. (3 K Merdod T

The dxﬂuucﬂa PA

-7



A ﬂ?( 39 4y
If He insolibion |s absorbel o e erﬁf/M/ I ey Hew #f #a
wad, /5,7 2.3 nky bt redradn  an belod)

-4
- ”\?ﬁoow gw

- = -2~ -Th=h
A s Ta*
‘ §T.*
'T[( P“l'bé‘\)c ‘6'*&7'1 S Pl A e /s/ =77 Ts
holanct gu-v
So ¢
’ro/4 : ‘E’ (/“‘0(,3) = (YTA @
. So
A Z (=dp) vo*_ 207" O
S . 6—72“ = 6 TA“'

So
From © - Tﬂﬂ[ T(’vdl’)]t = 2t K

—
Fom @: Ty =T7p = 255K
The model A= Ffj 2.3 ?oes Ty=268K  T; = 303K,

Conclagiom: If‘ de insolefon 1c absorbel in tht ﬁfﬂfu’

reH v Han ar H2 Surfa(ﬂ, Hr Stnfvw.t fbwfua IS .
Mucd LoweR. Actuslly, if is He same &S fe fcnzfunao
ab o FOP f o atmoplect or 45 i Here wer

Ofn\o})oluz .



3 P 31, 42
To M’tma’t Hx blﬁb‘(Lon fem .fw( 0{ i Eu'f's. gwfa&
gnd 8 Lla.d(l-o0(7 fe«pe/Jurt of He mosftu a1 vitded
ffﬁm A Bl s Kw/w() Ayl must knod e wfwwl Pmission

EM&E’; SWPM- ,Mv‘ +e aCOOAWN&I e misSson vf /?wu.z,

gt ol £ A Tog s
1o @any

)
(‘ufxd.'w f Fom a a.lmoylu‘ S _ u.m{‘
Lovyu»’(—«

v}

Fiq 24 shows Lutl emibe 110 wnv'hs
oarl  radstion ad +U m‘wuriw <Afl¢f FU 2.4)

'ij 89 antfs (o7¢\/a.v~l radsdon

A ssime Eodl, and T e blackbedy, nat
o B SNP‘”’@"?““" (aw. -=$'-6‘7x;69/wp.";(""
Fov Eend ~ E88=110 ik = 22 x 342 Ay

: _ [ E88./ 6.2 ) _
.. TS’[ (]0 :[%—;;-/—;:—7@:2?}(‘,( 272.3 QQ_

K‘M . > = ’ - P ~
F{j r& %l.(’ kgl }?Mh —--Tol;')(ng, wa,s o= 30 .34 W

e Egt 1% ¥
A [r] f[%p]*;zb?/(é—zi"c

Cln usl

W‘MOL,LM
Esg=5T

SLO“)S f{ﬁ} TS = 203 K} 774; ZfJMK

F;] 2.3
Tle bwer Ts (4
~ He admosplect chsorks

~20 k) - By b becanst

a poton af splars vadisfon
Goo/‘

@
@ +u16uludl X m\7¢oﬂbn wa e Sws
soms  con also MF)A—W Thp 19 F'\] 2.4 s

7Le seme reA

[«.'71«1.



¢ (&?, 59, #6.

0%
1le s zenit a»j(‘ b 2/;7)“‘ b‘] //ze,.;r(
Cos$ @s = 3:"‘¢ Sind *oos?(/ wSJCMA “%‘

/k)[&re @, = +0 go/M ze,n,'-fl 4%7&/'05&55 90° B

g S
( Searise R supset ocewss whtn =9p°

Cos &s <O mekag Ha Swn i befse He horiqem
and  #0 SWf“' W in d&sknegs )

= o lahfuda >0 . Hu :
? =0 ‘& 2;:5;::" hemsplece

<0t Som A(mh LL—L
§ =t dochnation omale , kil canbe compmled

]C,‘,“. (H. 6)/\;-. e quﬁmﬁnn Aook or f’onl
J_'—‘-O-(N?? an[%z -] 4ot 'n radang
Ahert T = e 5
Y o yerr, =172 (Jupe 20T
= 3¢¢ (2 2 Y
‘l - H, howr MJ(I, rt/&f\’e 153 noon )afﬁ':g
h= %’L x(t-12) in redang
wheee 2 four of JA—y frvm 0 t 23

(or 4 to 2¢)
A leotlt P= 47N :% XT =0,820304% 734

ot 900 h= %"(9"?) == 0. 7863115 (or 45°)
af fummer Solsbee, uC-“hj He S—fnmult above ov 5"”1’/7 7@‘7’"‘
o f‘/tf'/ §=z23.%¢° = '2;3;25— XT = 0.%0)279702
Sulsﬁiu%i«? Hest Vakay Tnho @

Mt wintu solstta X [ 2 Sﬂ
bowin ,

) =-2348° - _0.409279 702

, cos@s =(wdf¥, =
IF ¢:”l’2 N (A“LJ’X) VVLQJ\ O (Sumaney solster) =40.46¢




5. AMM(/ (‘: He redyas ',6 ’7)6'/017//0\
d = te EMrL—‘Va.rbl/a A fare
S = Ha f{wa(hy/y at J

Ege = t {/w a(w.;i? at
or ’Va,ﬂ//a's go«fadz,

Te = U Lmi 8610m ﬂ,yum[wl af V&f//q
Cav\se,rwft'an a{ LY ,‘QBAAM}

prrt g = 4 d S ®
(OY Lumi»og){'\) ot = LUM;ﬂO‘u'L" ot 0{>

( or Y apves N !
ving O -for \
Solving Y / Y
SJ j/ Te " \’
{—50( Egs ® . @E:e pell ‘,

i
]

E@BsSTe‘* ® L

substrht™ ) o OF [ x078
5 o
/rs (‘} r\/—.___—/g:-;-—: — ‘P.‘ZX/OI 67 )(/o'?xf-zooq‘
§T¢

= 7% x07 M



