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Industrial Revolution Segments 1700-2018!

CONNECTIONS���
Chemistry, STEM & Applications!

!Linked by Observations, Measurements, &
 Empirical Methods; Defined by Problems &
 Questions!

•  Applied Mathematics:  
Empirical Observations D Expressions / Calculations / Models!

!Skills: Progression & Connection
 ArithmeticDAlgebraDCalculusDDifferential EquationsDPartial Differential
 EquationsDLinear AlgebraDNon-linear EquationsDNon-deterministic
 System Calculations & Models!

CHEM 108: Science, Chemistry, Mathematics,
 & Questions about the World Around Us!

•  College and career success require broad
 content knowledge and proficiency in
 reading, writing, language,
 communications, science and mathematics.!

•   These skills are building blocks necessary
 for success in addressing complex
 problems, in life-long learning, and in
 individual challenges.!

CHEM 108: Science, Chemistry, Mathematics,
 & Questions about the World Around Us!

•  What is Science?…. What is Chemistry?!
•  VOCABULARY: Key Terms →   COMMUNICATING!

•  Comparisons and Conversions : ! !
! !Ratios, Percent, Density, Moles, Masses !

•  Mathematics / Arithmetic: !
! !Adding, Subtracting, Multiplying, Dividing,  
Powers of Ten, Scientific Notation!

•  Measurement & Units: (metric)!
•  Matter & Energy : Classification & Properties!
•  Periodic Table!



Information & Knowledge!

How are they acquired?!
Hearing, Seeing (Viewing/Reading), Doing!

Which works best for you?!
It depends on our individual traits & skills!

How can these be discovered?!
Various surveys can be used.!

Your first assignment (“Metacognition”):!

Click Image!

http://chemconnections.org/general/chem108/learning.html!
•  Complete Learning Style survey & submit results on-line.!
•  Apply the results.!

Chem 108 Survey	



From the calendar link, submit responses on-line for the survey, which will  
provide your first grade. Pick up hard copy when leaving today if needed.!

http://chemconnections.org/general/chem108/learning.html!

First Graded Assignment!

What is the stuff in the world around us? ���
How does stuff work? ���

Ancient Questions: in Greece, China, Egypt & Arabia, Persia	


Observations: Perception	



Observations: Perception	



http://video.pbs.org/video/2365563172/!

What might this be?	



http://mars.nasa.gov/"



Problem Solving	

 Problem Solving	
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Solar Eclipse���
Maximum ~ 75% of Total @ DVC: 10:15 AM ���

 https://eclipse2017.nasa.gov/���



Question!     Some Possible Steps in the Scientific
 Method	



Observations ���
Measurements & Relative Scale 	



•  Macroscopic vs. Microscopic!
•  Charles & Ray Eames / IBM financed video: !

Powers of Ten (Images) http://www.wordwizz.com/imagendx.htm!
http://www.eamesoffice.com/!

Hearing/Viewing: Guiding Questions ���
Measurements & Relative Scale 	



From the calendar links, submit responses on-line; graded weekly. !

      Powers of Ten:���
Scale	



Scientific Notation ���



Scientific Notation ���

relate numbers to the way they were measured	



Microscopic Gecko’s Toe and Setae ���
6,000x (6 x 103)���

Magnification using Atomic Force Microscopy (AFM)	



http://micro.magnet.fsu.edu/primer/java/electronmicroscopy/magnify1
/index.html!

Microscopic vs. Macroscopic ���
Relative Scale 	



Microscopic materials are very, very small and
 require magnification to perceive them.
 Macroscopic stuff is large, and is generally
 something that is visible to the naked eye. !

Microscopic vs. Macroscopic ���
Relative Sizes	





Macroscopic	



How big is the observable “macroscopic” universe?!
So large that light has had barely enough time to travel!
its distance in 14 billion years.!

Macroscopic stuff like the universe is
 sometimes too large for most of us

 to really appreciate.!

https://phys.org/news/2015-10-big-universe.html!
Relative Comparisons	



How does the age of the universe compare to
 the age of the earth?! = 3 x!

Simple Graphic Comparisons	

 Simple Graphic Comparisons	



Simple Graphic Comparison(s)	

 Scale & Relative Sizes	





QUESTION	

 Modern Science & Chemistry	



How do we know how old things
 are ?… like sloth dung	



Representations of Measurements: 
An example of a relative comparison using length to

 represent time!

• TIME: 38,000 year old (dung) vs. 20 year old student !
• LENGTH: !

• Using lines to represent the respective ages that
 can be drawn on the classroom’s blackboard;
 Select a scale:!

• 1 inch equals: 1 yr, 10 yr, 100yr, 1,000yr, 10,000yr.
 (Select an appropriate one.)!

• 38,000 years vs. 20 years!
• Which scale is best?!

QUESTION	




