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1. Mountains high or low, hard 
or soft 

2. Gravity rules 
3. Water, snow and ice 
4. Glacier puzzles 
5. Heat, cold and air 
6. Rock climbing 
7. Miscellaneous 



1a. How high can a mountain be? 

WeisskopfΣ ±ΦCΦΣ άtƘȅǎƛŎǎ ƻŦ aƻǳƴǘŀƛƴǎΦέ American Journal of Physics 54, 871 (1986). 
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The Gravitational Potential Energy (GPE) 
of a vertical column of mountain rock of 
mass m must be less than the latent heat 
of fusion Lfus of the rock. 
 
Otherwise the weight of the mountain 
would cause the base to melt. 

fus

fus

mgh L m

L
h

g

h

h

<

\ <

m

Weisskopf guessed  
empirical factor 

1
3

hº

For SiO2 
5 12.0 10 Jkg 6,800m
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Earth: 

For granite 
5 14.2 10 Jkg 14,300m
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K2. 8,610m 

So about 10km is about the maximum height of 
mountains on Earth. Mount Everest is 8,849m. 
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1b. What is the smallest radius of a spherical rocky planet? 

Using ²ŜƛǎǎƪƻǇŦΩǎ argument,                       prevents the base of a mountain of height h from 
melting at its base. So if most rocky planets are made from the same material (and therefore 
have the same latent heat of fusion), a condition for them to be spherical implies 
large imperfections of order the radius of the planet are melted away due to the strength 
of gravity at the surface. 
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Ceres 

470kmRº

нрлƪƳ ƛǎ ǘƘŜ ΨǇƻǘŀǘƻ ǊŀŘƛǳǎΩΣ ƛΦŜΦ ǘƘŜ ƳŀȄƛƳǳƳ 
radius of an irregular asteroid. Beyond this limit, 
gravity and melting will tend to form spherical bodies. 


