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Marking Scheme Q1 (10 points)

Part A (3.0 pt) If the final answer is written then the complete point will be achieved

A-1 Rg

2
So=0Ts. (7) (0.4pt),

[Realizing energy conservation (0.1pt)]

Numerical value of S, = 1.35 X 103 W/m? (0.2pt)

[more than 4 significant figures (0.1pt)]

A-2 1 0.6 pt
— (30)\+ — |Rs
T = (32) = [ Ts 0400,

[realizing energy balance (0.1pt)]
Numerical value of Tg = 278 K (0.2pt)
[more than 4 significant figures (0.1pt)]
A3 | f(x)=5(1—e™™) —x 0.4 pt
A-4 | xp, = {4.96,4.97} (0.3 pt), 0.4 pt
[more than 4 significant figures (0.2pt)]

Numerical value of b = [2.89,2.90] X 10° nm.K (0.1 pt)
[more than 4 significant figures (0.1pt)]

A-5 | ASun — 501, 5.02] X 102 nm(0.1 pt), 0.2 pt
)lfna{;h = 1.04 x 10* nm(0.1 pt)

[more than 4 significant figures (0.1pt)]

0.6 pt

M=) < () = (5) x () osen, o
[realizing iig = (%)2 s (1)(0.3p1)]

Numerical value of y = [1.20,1.21] X 1072 (0.2 pt)
[more than 4 significant figures (0.1pt)]

Part B (7.0 pt)

B-1 1 1.0 pt
(<>—> ?
TA =

Two correct expressions (0.8 pt)

[One correct expression (0.6 pt)]

[no correct expression: for each energy balance relation (0.2pt)]
Numerical value of Ty = 2.58 X 102 K (0.1 pt)

Numerical value of Tz = 3.07 X 102 K (0.1 pt)

[more than 4 significant figures (0.1pt)]

a=rp+ —(11__?:::}3 (1.4pt) 1.6pt

[S0=7aSo (0.1 pt)
S1 =1 —1rp)%1ESy =

B-2

(1-714)%
ra

155 (0.3 pt)
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¢ Sn— ~ 4=
Sn = 1—1“: Targ X (1 —14) = 1a758n-1 = (rar5)"'S; (0.5pt)

§=Ynz05n = S0+ S Eaza(rare)™™ (0.3 pt)]

Numerical value of @ = 3.13 x 10~ (0.2pt)

[more than 4 significant figures (0.1pt)]

B-3 : 1.0 pt
e = 30500 S| (0-6p0) i

Numerical value of € = [8.07,8.11] x 1071 (0.4pt)

[wrong numerical value: correct expression for € (0.2pt)]

[more than 4 significant figures (0.3pt)]

B-4 _ 1 0.8 pt

daLeE = i[ii(:ﬁ?r (Zie) (0.6 pt),

Numerical value of §Tg = [4.87,4.92] x 10~! K (0.2pt)

[more than 4 significant figures (0.1pt)]

B-5 oTE—(1-a)>2 1.6 pt
EEGEEA

_ (eri-r)x[oT-(1-)%2 |
— (TE-THX(Te=Ta)
[Correct relations for balance of energy (0.3+0.3 pt)]
Numerical value of € = [8.47,8.52] X 1071 (0.2pt)
Numerical value of k = [3.57,3.66] X 10~1 W/m?K (0.2pt)
[more than 4 significant figures for each one (0.1pt)]
B-6 | (a)(0.4+0.4) 1.0 pt
1 4T3 \dr 8T3 1 lar
G[TE_TA ZTXETé]d_: =1+ e[zr,‘i—ATé TE—TA]d_EA
(0.6 pt)

(0.6pt)

3 3 3
4T 401 dT 4T dTa

44 — 4 4t
E—TA aT‘é—(l—a)%’ de Tg—Ta de

(b) 6Tg = [5.21,5.28] x 10~1K (0.2pt)
[more than 4 significant figures for each one (0.1pt)]




