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AST 111 Test
1. Solar radiation at 1 AU = 1361 w/m2
Temperature, T = 
S is solar constant
α is Albedo (reflectivity)
σ is Boltzmann constant
[^0.25
= 273 K
2. Thermal speed, V = 
K = Boltzmann constant
T = Temperature
M = mass of hydrogen
V = 
= 4,563.33 m/s 
= 4.56 km/s
3. 1 cm = 1 x 10-5 km
0.944 cm = 9.44 x 10-6 km
In one year, the crustal area created is:
9.44 x 10-6 km x 1984 km
= 1.87 x 10-2 km2
In 108 years, the crustal area created will be:
1.87 x 10-2 km2 x 108
= 2.023 km2
4. Temperature, T = 
= 70.4 K
5. Diameter of the asteroid = 1.183 km
Radius = 1.893/2 = 0.5915 km or 591.5 m
Density of the asteroid = 3000 kg / m3
Velocity of the asteroid at the time of impact = 25 km/sec or 25,000 m/s
Volume of the asteroid = 4/3 πr3
= 4/3 x π x 591.53
= 866, 867769.9 m3
Mass of the asteroid = density x volume
= 3000 kg / m3 x 866, 867769.9 m3
= 2.60 x 1012 kg
Kinetic energy of the asteroid = 1/2mv2
= ½ x 2.60 x 1012 kg x 25,0002 m/s
= 8.13 x 1020 joules
1 megaton = 4 x 1015 joules
8.13 x 1020 joules/ 4 x 1015 joules
= 203,172.1336 megatons
6. To calculate the temperature of a completely white planet with reflectivity of 1AU, the following formula will be applied:
T = (280k) 
= 274 k 
In order for the temperature to be exactly at freezing point, the reflectivity is calculated as:
Reflectivityfreezing = 1-d2 ()4
= 1-12 ()4
= 8.30 %
7. Escape  velocity = 
G = 6.67 × 10-11 m3 kg-1 s-2
2.2e+27 kg
R = 72.0 × 103 km + 952 km
= 
= 63.43 km/sec
8. Reflectivity = 0.29
d = 1AU
T =  x 
 x 
= 256.1 K
9. V = 
K = Boltzmann constant
T = Temperature
M = mass of hydrogen
V = 
= 2,847.19 m/s
= 2.85 km/s
10. Escape  velocity = 
G = 6.67 × 10-11 m3 kg-1 s-2
M = 4.9 x 1024 kg
R = 5800 + 952 km = 6,752,000 m
	
	= 10,465.54 m/s
	= 10.466 km/s
11. Earth gains energy by disc surface and emit it by spherical surface
Absorbed energy = emitted energy
PA SA = PE SE
Where PA = absorbed energy per meter square
SA = Earth’s surface area where energy is absorbed, which is πr2
PE = emitted energy per meter square
SE = surface area from which energy is emitted, which is 4 πr2
From the above equation, 1052 (πr2) = PE (4 πr2)
PE = 
= 263 W / m2



