Lecture #1 (8/17-18/09)

Chapter 1. Section 1.2, pp. 2

Define: Chemistry (pp. 2): the science of the composition, structure, properties and reactions of matter. Chemistry makes the connection between the microscopic world of basic particles (such as atoms and molecules) and the macroscopic world of everyday objects (Fig. 1.1, pp.3).

Lecture #2 (8/19-20/09)

Chapter 1. Section 1.4-1.5, pp. 4-5

1. The Scientific Method provides guidelines for the practice of science (Figure 1.2 pp. 2).  

2. Scheme:

(1st step: collecting data or facts)


Observations 

Scientific Laws (simple statements of facts without explanations)



 (Analysis)

Hypothesis (a tentative explanation that keeps evolving as more   experiments are done)




     Experiments (testing out the hypothesis)





(Analysis)





     Theory (or model) (a proved explanation)

3. The arrows help to illustrate the growth and evolution of scientific knowledge. (Many circles of hypothesis – experiments might have to go through until a theory is developed.) 

Exercises: pp. 12, 4bdf 






-- (20 minutes)

Chapter 1. Section 1.6-1.8, pp. 6-10

1. Definition: matter is the physical material of the universe that has mass and occupies space. The whole universe is made up of matter and energy.

Classify water, air, sunlight as matter or non-matter



-- (10 minutes; break)

2. 


Classification of Matter


Physical state    


Physical appearance

Solid
    Liquid      Gas

Heterogeneous
    Homogeneous (uniformity in appearance











and properties)

Amorphous (powder, glass, plastics)

crystalline (salt, metals)

Mostly mixture     Pure substance
Solution (Single-phase

(Examples: Table1.1, pp. 8)

(Two or more


    
    mixture with variable 






phases)

Element
Compound 
     composition)








(Usually have specific names)

3. States of Matter: solids, liquids and gases (Figure 1.4 pp. 7):
	
	Solid
	Liquid
	Gas

	Macroscopic 

properties
	Fixed volume
	
	
	

	
	Fixed shape
	
	
	

	
	Compressible
	
	
	

	Microscopic

structures
	Distance between basic particles
	
	
	

	
	Movement of basic particles
	
	
	


4. A phase is a homogeneous part of a system separated from other parts by physical boundaries.
5. Pure Substances: matter with fixed compositions, including elements (consist of only one kind of atom) or compounds (consist of two or more types of elements).

Exercises: pp. 12, paired – 1, 2, Review - 6, Paired – 3, 4, Review - 9, 10, 11













Chapter 2. Standards for Measurement; Section 2.1-2.6, pp. 15-28, A-4 – A-7

1. A quantitative observation is called a measurement, which consists of a number and a unit.

2. Scientific notation: M x 10 N (1=<M<10, N is an integer)

2a. To express a conventional number in scientific notation: move the decimal point to right after the first nonzero digit ( M (with the same number of significant figures as the original number); number of places moved ( N [right->(-); left->(+)].

Ex. pp43. 11ac (partial)

2b. Scientific notation in calculations:

M1 x 10 N1  x M2 x 10 N2  = (M1 x M2) x 10 N1+N2  

M1 x 10 N1  ( M2 x 10 N2  = (M1 ( M2) x 10 N1-N2
M1 x 10 N1  + M2 x 10 N2  = (M1 + M2) x 10 N1  (if N1=N2)

If N1(N2, move the decimal point to left or right until they are the same, then add or subtract M’s.

If the difference between N1 and N2 is >=3, ignore the smaller number completely.

Ex. pp43. 13bf (partial)

3. The correct scientific measurement = all digits that are certain and ONE digit that is estimated + a unit. This last digit introduces some uncertainty into any measurements.

Ex. Fig. 2.1









-- 30 min.

4. Significant figures: all the meaningful (non-place-holding) digits in a reported measurement.

4a. Rules for counting significant figures: 

1. Nonzero digits, interior zeros, trailing zeros after a decimal point are ___________.

2. Leading zeros to the left of the first nonzero digit are NOT __________.

3. Trailing zeros without a decimal point are NOT ___________.

4. Exact numbers have an _________ number of significant figures.

Exercise: pp.42, 7








-- 15 min. break

4b. Significant figures in calculations:

1. In __ or __: the result carries the same number of significant figures as the factor with the fewest significant figures;

2. In __ or __: the result carries the same precision as the quantity with the least precision.
4c. Rules for Rounding: save all retained digits, round off the rest with 4 or less, round up (by 1) with 5 or more;

Exercise: pp.43, 11ac(final), 13bf(final), c





-- 20 min

5. The metric system or SI (International system) is a decimal system for measurements.

5a. Standard (Base) units : seven (Table 2.2, pp. 23)

length (___); mass (___); time (___); temperature (___); amount of substances (_____).

5b. Prefix multipliers of SI systems: Table 2.1 (remember the bold ones!)

Exercise: pp.42, 1, 3



5c. Unit conversion: dimensional analysis method – 

quantity known x conversion factor(s) = quantity desired

The conversion factor is a simple ratio that equals to or equivalent to 1, with the desired unit always on top. Every term must carry the proper units.

Common conversion factors can be found in Table 2.1 and Appendix III.

*Some problems require a series of conversions to reach the desired units in the answer.

Exercise: pp.43, 19a, 21a, 19e, 21c, 25



Homework: pp.42, #6, 8, 10, 12, 14, 2, 4


