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Homework Problem 1 - Solution 

 

Problem 1 

(a) This is a scientific hypothesis, for there is a test for wrongness. For example, you can 
extract chlorophyll from grass and note its color. 
(b) This statement confuses cause and effect – it assumes that somehow the motion of 
Earth has been pre-determined by its eventual effect on life (teleology as opposed to cau-
sality). If it is read as stating that “someone” set Earth into a spinning motion (with this 
effect in mind), it becomes a statement that can never be tested (whether it’s wrong or 
right).  
(c) This is a scientific hypothesis. It could be proved wrong, for example, by showing that 
the pattern of tides do not correlate at all with the motion of the moon.  
 

Problem 2 

Of course the two ratios are connected (at least approximately). The angle between the 
pillar in Syene (where there is no shadow) and that in Alexandria must be the same as 
that between the radius vector from Earth’s center to Syene and that to Alexandria. The 
length of the shadow in Alexandria is roughly equal to the length of the pillar times that 
angle, expressed in radians (which must be roughly 1/8 = 0.125 radians). Similarly, the 
distance between the 2 pillars is approximately Earth’s radius times that same angle, 
meaning 1/8 of Earth’s radius. 

Problem 3 

Obviously, the answer is somewhat subjective. However, the hallmark of a true scientist 
is that they accept any “truths” only provisionally, until some irrefutable evidence be-
comes available that contradicts it. No scientific theory, no matter how well established, 
is absolutely immune from further investigation, which may in the end topple or at least 
modify it. This should be much more so the case for personal opinions, ideas, concep-
tions etc., which rarely are as well-tested as scientific theories. It would be truly an un-
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likely coincidence if everything I believe at age 20 would remain unchallenged through-
out my life. 
 

Problem 4 

First we convert cm and km to m: 
4 m x 5 m x 3 m = 60 m3. 
 

Problem 5 

No, because the speed of light is no longer a measured quantity, but a defined quantity 
within the SI system. By defining that one meter is the distance traveled by light in 
1/299,792,458 of a second, the speed of light is fixed forever. 


