
Theoretical Exam

A3-1
Singapore English (Singapore)

Atmospheric Physics (10.0 points)

Part A. Surface Temperature of the Earth (1.2 points)

A.1 (0.2 pt)
 𝑃0 =
 

A.2 (0.3 pt)
 𝑇𝑔0 =
 

A.3 (0.7 pt)
 𝑇𝑔 =
 

Part B. The absorption spectrum of atmospheric gases (1.8 points)

B.1 (0.5 pt)
 𝜔𝑑 =
 

B.2 (0.2 pt)
 𝐸𝑝 =
 

B.3 (0.2 pt)
 𝑓 − 𝑓𝑜 =
 

B.4 (0.2 pt)
 𝐶 =
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B.5 (0.3 pt)
 𝑝2(𝑓) ∝
 

B.6 (0.4 pt)
 𝑓⋆ − 𝑓0 =
 
 
Sketch of 𝑝(𝑓) as a function of 𝑓 − 𝑓𝑜:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part C. Stability of air in the atmosphere (2.7 points)

C.1 (0.3 pt)
 𝑑𝑝𝑑𝑧 =
 

C.2 (0.2 pt)
 𝑑𝑝𝑑𝑧 =
 

C.3 (0.2 pt)
 𝑝(𝑧) =
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C.4 (0.6 pt)
 Γ𝑎 =
 

C.5 (1.4 pt)
 
Equation of motion for 𝛿𝑧:
 
 
Conditions for stable equilibrium:
 
 𝜔 =
 

Part D. Moisture (2.7 points)

D.1 (0.5 pt)
 𝑑𝑝𝑠𝑑𝑇 =
 

D.2 (0.2 pt)
 𝑝𝑠(𝑇 ) =
 

D.3 (2.0 pt)
 𝑇𝑙 =
 

Part E. Sun halo (1.6 points)

E.1 (0.8 pt)
 𝛿 =
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E.2 (0.6 pt)
Plot 𝛿 as a function of 𝛼:

E.3 (0.2 pt)
 
Angle at which the halo appears with respect to the sun =
 


