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1. Padmanabhan, Problem 1.3

2. Padmanabhan, Problem 1.4

3. Burning wood with the sun: Consider using a converging lens – i.e., a magnifying glass

– to light a piece of wood on fire. If the temperature at which wood ignites is 800 F, find

the focal ratio of the lens necessary to cause ignition. The focal ratio is f ≡ F/d, where F is

the focal length and d is the diameter of the lens. Assume that the albedo of the wood (the

ratio of the total reflected flux to the total incident flux) is 50% and that the Sun’s effective

surface temperature is 5700 C.

4. Modified gravitational force law: In class, we discussed the relaxation time for gravita-

tional interactions between stars or galaxies. Physicists today often consider altered gravi-

tational force laws for various reasons. To get some practice working with this, let’s consider

a modified gravitational force law of the Yukawa form:

F = −

Gm2

r2
e−|r|/λ, (1)

where we have a new length scale, λ, in the problem. To make the problem simpler, assume

that this scale is considerably larger than the size scale, R, of the system we’re studying –

say, λ ∼ 10R. Then estimate how long it will take this system to relax. Is this time scale

longer or shorter than in the case of normal gravity? Can you guess what the effect of an even

smaller λ would be? Note: if you need to make any further approximations or assumptions

to solve this problem, please do so – simply note what assumption you are making.



Sample Problem: to be solved on 4 Sep.2008



Problems due on 11 Sep. 2008


