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1-1 Physics and the Laws of Nature

ÅPhysics: the study of the fundamental laws of nature

1.You, or anything must follow those laws. No police are 

needed to enforce those laws.

2.Those laws usually donôt change with time, unlike the 

laws made by human beings.

3.We can make predictions according to those laws 

because nobody can violate them.

4.These laws can be expressed as mathematical 

equations. (Mathematics is important!).

5.Much complexity can arise from relatively simple laws.

6.There are always new laws waiting to be found by us.



How to study Physics

ÅJust like to learn driving ïdo it! Do both 

theoretical derivation and experiment.



1-2 Units of Length, Mass, and Time

Why do we need units?

A man hasn't been feeling well, so he goes to his doctor for a 

complete checkup. Afterward, the doctor comes out with the 

results. 

"I'm afraid I have some very bad news," the doctor says. 

"You're dying, and you don't have much time left." 

"Oh, that's terrible!" says the man. "Give it to me straight, Doc. 

How long have I got?" 

"Ten," the doctor says sadly. 

"Ten?" the man asks. "Ten what? Months? Weeks? What?!" 

"Nine..."



SI units of length (L), mass (M), time (T):

Length: the meter (Note: foot is not SI unit)

Was: one ten-millionth of the distance from the North Pole to 

the equator

Now: the distance traveled by light in a vacuum in 

1/299,792,458 of a second

Mass: the kilogram (Note: pound is not SI unit)

One kilogram is the mass of a particular platinum-iridium 

cylinder kept at the International Bureau of Weights and 

Standards, Sèvres, France.

Time: the second (hour is not SI unit)

One second is the time for radiation from a cesium-133 atom 

to complete 9,192,631,770 oscillation cycles.
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