
Chemistry Connections ���
(CHEM 106) !

•  Chemistry D STEM  !
•  Linked by the Scientific Method !
Chemistry focuses on the study of!
•  Energy & Matter:  

Classification, Behavior & Properties!
All Science, Technology & Engineering involves:!
•  Observations & Measurements:  

(Qualitative & Quantitative using international
 [SI] & related metric units )!

Chemistry Connections ���
(CHEM 106) !

STEM Mathematics is the collection of tools used to
 analyze observations, test results and predict
 outcomes. It has many, many forms but can be broken
 down into two general areas: 
Calculations & Modeling, which depend on the problem
 and questions to be answered!

Academic Math Skills that are required in STEM majors
 vary depending on the subject major:
 ArithmeticDAlgebraDCalculusDDifferential EquationsDPartial
 Differential EquationsDLinear AlgebraDNon-linear EquationsDNon
-deterministic Systems!

CHEM 106 only requires the ability to accurately add,
 subtract, multiply, divide, and compare values.!

Chemistry D Physics D Engineering ���
The Scientific Method (A Unifying Practice)  !

•  Energy & Matter: central in all three areas 
eg. Forces & Gravity!

•  Observations: Visible & Measureable!
•  Mathematics: Calculations & Models!
Progressions & Connections:

 ArithmeticDAlgebraDCalculusDDifferential EquationsDPartial Differential
 EquationsDLinear AlgebraDNon-linear EquationsDNon-deterministic
 Systems!

RESULTS: Protocols, Explanations, Predictions & Products!
Examples: GPS, Cosmology, Space Travel, Space Probes,

 New Materials: Structural, Mechanical, Industrial & Molecular ! https://www.youtube.com/watch
?v=7CuYx9mZCQA!

https://www.youtube.com/watch
?v=wtsNOMTlS7E!

Which falls faster, a feather or a hammer?!
……. in a vacuum? …… on the moon?! Adrian Cho Science 2015;347:1096-1099 

Published by AAAS 

Do objects made of different materials with
 different masses accelerate at the same speed

 when dropped? (Equivalence Principle)!



http://spark.sciencemag.org
/generalrelativity/?int-cmp=print-comic!

LOOK HERE!

(It is a clear visual
 explanation of
 Einstein’s theory.)!

But is there a LAW of Gravity?	



The LAW or THEORY of
 Gravity?	

 Chemistry D Physics !



QUESTION	

 Answer	



Chemistry (CHEM 106) ���
The Study of Energy & Matter	



•  In all forms & all behaviors!
•  Sub-categories (not so distinct any longer)!

Energy & Matter ���
E = mc2	





! ! !Percent 
 A comparison based on normalization to 100.	



•  George Washington University: ! !!
•  64 unsealed addressed envelopes with

 $10 in each were dropped on campus in
 two different classrooms.!

•  In economics 18 of 32 were mailed back,
 in [business, history and psychology] 10 of
 32 were mailed. What is the percent for
 each of the 2 groups of students?!

! ! !Percent 
 A comparison based on normalization to 100.	



•  George Washington University: ! !!
•  64 unsealed addressed envelopes with

 $10 in each were dropped on campus in
 two different classrooms.!

•  In economics 18 of 32 were mailed back,
 in [business, history and psychology] 10 of
 32 were mailed. What is the percent for
 each of the 2 groups of students?!

! !Percent Continued!

•  The Professor conducting the study
 received 43.75% of the original $640 in the
 mail. How much did he receive?!

•  Would you mail the envelop presuming no
 one knows you found it?!

•  One student mailed an empty envelop with
 the return address: !

•  Mr. IOU, 1013 Indebted Lane, Bankrupt City, MS!

(WSJ  1/18/95)!

! !Percent Continued!

QUESTION	





Answer	



= (25% x 1053)/ 5%!

Organization of Matter	



Chemistry D Physics !

Organization of Matter	



Chemistry:!

Atoms (CHEM 106)	



•  Atoms consist of 3 sub-atomic particles!
•  # Protons = Atomic Number = Unique Name!
•  # of Neutrons [different numbers = isotopes]!
•  # of Electrons [different numbers = ions]!



CHEMISTRY of the Atom	


FUNDAMENTAL PARTICLES:!
! ! !       Mass ! Charge !Symbol!

Nucleus:!
•  PROTON !      1 amu !    +1 !        H+,   H,   p!

•  1.67 x 10 -27 kg!

•  NEUTRON     1 amu !    0 ! !   n!
•  1.67 x 10 -27 kg!

_________________________________________!
•  ELECTRON    very small    -1 !               e -!

•  ≈ 2000 x smaller than a proton or neutron!

The particle is said to “hold” or “bond” atoms together in
 molecules.!

Diameter !8.8×1026 m!
Volume !4×1080 m3!

Mass (ordinary matter) 1053 kg!
Density !9.9×10−30 g/cm3

 (equivalent to 6 protons per cubic
 meter of space)!
Age !13.799±0.021 billion years!
Average temperature !2.72548 K!


