Chapter 1 Measurement and Analysis

1.1   Introduction  (2)

- natural philosophy


- physical



- physics



- chemistry


- biological

“Once the laws of the universe and the equations that precisely express them are known, they can be used in the search of a fuller understanding of the world, and as an aid in building a better world for us to live in.” (p-2 of text)

1.2   Fundamental Dimensions and Units  (3)


a.
MKS and FPS


b.
fundamental quantities: length, mass, time


c.
derived quantities: velocity plus...


d.
length of a day (earth’s rotation)



1.
24 segments of 60 segments of 60 segments  so one second is 1/86400 of one day



2.
day can vary as much as 7 minutes within one year



3.
cesium atomic clock - 9,192,631,770 periods of radiation produced by energy change of cesium-133 atom


e.
Prefixes of MKS (929)



1.
see sheet from Becka Book



2.
teach how to convert using fraction method



f.
pp (5)   1



1.3
Scientific Notation - the Accuracy of Measured Quantities  (5)


a.
Need for accuracy and dependency on measuring tool


b.
Significant Digits



1.
all non-zero digits are considered significant



2.
trailing zeros without decimal point at end are not significant



3.
leading zeros to locate decimal point are not significant



4.
zeros after a decimal point are significant



5.
pp (9)
1
State number of sig figs


c.
Scientific Notation



1.
6.38 x 104 is correct form and what you use when expressing numbers in writing



2.
6.38 E4 is what a calculator uses



3.
pp (9)
2
express in scientific notation






3
express in common notation


d.
Addition and Subtraction



1.
must have like units (cannot add apples and oranges)



2.
use same number of significant digits as least precise quantity used



3.
calculator gives many digits, will not tolerate alot of digits. - shows ignorance


e.
Multiplication and Division



1.
units can be anything



2.
use same number of significant digits as least precise quantity used


f.
pp (12)

1
perform operations - express using correct number of sig. figs






2
simplify using sci notation


g.
Fractions



1.
See prepared handout: Some Mathematical Information - Fractions


h.
Literal Equations



1.
See prepared handout: Some Mathematical Information - Literal Equations


i.
Problem Solving



1.
See prepared handout: Some Mathematical Information - Steps for Working Problems


j.
pp (12)

3
problem - # atoms per given thickness






4
problem - atoms in block of aluminum

1.4
Rapid Estimation - Orders of Magnitude  (13)


a.
How many seconds in one year? - have students calculate


b.
How many ping pong ball to fill the room? (overheard students talking about project)


c.
pp (14)

1
number of minutes in human lifetime - 80 years






2
area of Canada in km2 w/o using a calculator






3
meters in a light year given speed of light as 3.00 x 108  m/s



pp (15)

4
# atom in cm3 of gold if atom 2.5 x 10-10 m in diameter






5
cups of water to fill a bathtub


d.
Get Fermi Questions from notebooks

Do____________

1.5
Expressing Error in Measurement  (15)


a.
How well did you do?  -  



b.




b.
pp (16)

1
find percent error






2
possible percent of error when using a balance






3
percent difference and percent of error

1.6
Measuring Short Time Intervals  (17)


a.
Need hand strobes to do this and fan

Do_____ Does CVCA have hand strobes?

1.7
Analyzing Experimental Data - Proportioning Techniques  (21)


a.
In math: equation, t-table, graph


b.
In physics: data (t-table), graph until straight line, determine equation


c.
What plot where? dependent on y-axis, independent on x-axis


d.
Ploting on TI-82 or 83



1.
Use STAT, then EDIT



2.
use STAT PLOT



3.
save plots



4.
print on paper using TI Graph Link


e.
pp 23

a-b
lazy parabola
g-h
upright parabola






c-d
inverse relationship
k-l
inverse relationship






e-f
lazy parabola
m-n
upright parabola


f.
Example of straight line function
Do______ get sample data



1.


        y y=mx + b


g.
Example of inverse function

Do______ get sample data



1.


  where n 

 0


h.
Example of inverse square function
Do______ get sample data


i.
Example of power function

Sample Problem page 24



1.


  where n 

 1

upright parabola



2.


  where 0 

 n 

 0

lazy parabola
root -- 

 where n 

 1


j.
pp 25

1.
inverse square






2.
Do_____ check out



pp 26

3.
Do_____ check out


k.
Investigation - Analysis of an Experiment - get handout

1.8
Using Proportioning Techniques in Physics  (26)


a.
how to form equation from proportions


b.
example: F vs v2

c.
using logarithms to determine an equation



1.
plot on log, log paper



2.


   log y = log k + n log x     slope is n, y-intercept is k


d.
forming a proportion from an equation


e.
solving problems using proportioning techniques.



1.
Sample Problems
1









2









3


f.
pp (30)

1






2






3






4






5






6






7






8

1.9
Investigations



1.1 Measuring Short Time Intervals  (31)


1.2 Analyzing the Motion of a Pendulum  (32)


1.3 Analyzing Experimental Data  (33)

1.10
Review  (35)
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