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Chap 2 The Language of Science

Describing an object: Need specific and quantitative language.

Scalars and Vectors

Vector Addition and Decomposition

Vector Addition

Vector Decomposition
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Example 2-3: Vectors on the Water

An inexperienced canoeist sets 
out straight across a 1-mile wide 
river, paddling at 5 miles per 
hour. The average current of the 
river is 6 miles per hour. Where 
does she land on the opposite of 
the river?

Example on Vector Addition

An airplane makes two stops before arriving at its final 
destination. During the first leg, it flies 500 miles north and 300 
miles east. During the second flight, it flies 400 miles north and 
600 miles west. On the final leg, it flies 300 miles south and 500 
miles east. Where is the final destination in relationship to its 
starting location?
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Equations: The Dynamics of the Physical World

The length of an iron bar changes with temperature. It is 1.0000 
meter long at 0oC.  Describe the systematic trend in an equation. 

Example from Chap 1

How do we write an equation on the volume of gas as a 
function of time?
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Fuel Efficiency

  
  

  

Total miles driven
Miles per gallon

Gallons of gas


Modeling the World

Direct relationship

A k B 
k: constant of proportionality

Example:  

Cost = price per pound    x    weight
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Inverse Relationship

k
A

B


k: constant

Example:  

Car manufacturing 

Power Law Relationship

nA k B 
k: constant

Examples:  

square area and cubic volume
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Inverse Square Relationship

2

k
I

d


k: constant

Example:  

Brightness and distance

Units

SI Units: 

Length: meter (m)

Mass:  kilogram (kg)

Time: second (s)  

Energy: joule (J)

Force:  newton (N)

Power: watt (w)  
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Power of Ten

1. Every number is written as a 
number between 1 and 10, 
followed by 10 raised to a power.

2. If power of 10 is positive, it 
means move the decimal point to 
the right.

3. If it is negative, move the decimal 
point to the left.

Prefixes and Conversion

Common Prefixes: 

giga- deci-

mega- centi-

kilo- milli-

hector- micro-

deca- nano-

Conversion factors: 

1 ft = 30.48 cm,  1 mile = 1609 m

Exercise: Which is faster, 25 mph or 10 m/s?
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Examples

Examples
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Problems

Problems


