Chapter 1
ntroduction to Physics

Copyright © 2007 Pearson Prentice Hall, Inc.



Units of Chapter 1

APhysics and the Laws of Nature
AUnits of Length, Mass, and Time
ADimensional Analysis
ASignificant Figures

AConverting Units



1-1 Physics and the Laws of Nature

Mhysics: the study of the fundamental laws of nature

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

2Those | aws usually donodot <c¢ha
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

A Just like to learn driving 7 do 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 | 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 | got?"

"Ten," the doctor says sadly.

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



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

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

One kilogram is the mass of a particular platinum-iridium
cylinder kept at the International Bureau of Weights and
Standards, Sevres, France.

Time: the second (hour is not Sl unit)
One second is the time for radiation from a cesium-133 atom
to complete 9,192,631,770 oscillation cycles.



1-2 Units of Length, Mass, and Time

TABLE 1-1 Typical Distances

Distance from Earth to the nearest large galaxy

(the Andromeda galaxy, M31) 25104 m
Diameter of our galaxy (the Milky Way) 8 X 10 m
Distance from Earth to the nearest star (other than the sun) 1< 10 m
One light year 9.46 X 10° m
Average radius of Pluto’s orbit 6 X 10*m
Distance from Earth to the Sun 1.5 X 101 m
Radius of Earth 6.37 X 10° m
Length of a football field 10°m
Height of a person 2m
Diameter of a CD 0.12 m
Diameter of the aorta 0.018 m
Diameter of a period in a sentence 510~ m
Diameter of a red blood cell 8 X 10°m
Diameter of the hydrogen atom 107%m
Diameter of a proton 2 X 10 P m
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1-2 Units of Length, Mass, and Time



