CH103    First Exam  Thursday OCT 4th   7:30 pm BIH 216    Fall  2007

Instructor: Stephen Sontum 
Help Session:  7:00-9:00 pm,  Tues BIH 216

Tutor: Michelle Personick
Drop in Session:  2-4  Sunday 5th Floor MBH

The test will cover reading and homework from  CH 1-3, lectures 1-10, Experiments 1-2

I.
Chemical Measurement

A. Measurements Uncertainty 

1. Accuracy and Precision

2. Estimates of experimental errors
a. Significant figures
b. Standard deviation

3. Significance testing

4. Sources of experimental error.

B. Dimensional Analysis

1. SI units – kg, m, sec, coul, mole, K

2. Derived units – volume, velocity, acceleration, Newton, Joule, Pascal

3. Common units – liter, cal, atm, angstrom

C. Chemical: elements, compounds, and mixtures

II.
Atomic Theory

A. John Dalton

1. Law of Multiple Proportions

2. Mass Percentages

3. Relative Atomic Masses

B. The Nature of matter

1. Coulombs Law

2. Models for the Atom - Quantum Experiments

C. Counting Particles in an atom

1. Ions

2. Isotopes

3. Mass Spectrometry

III. Periodic Table

A. Dimitri Ivanovich Mendelev – family resemblances
B. Metals, Metalloids, and non-metals

1. Alkali Metals, Halogens, and Inorganic Salts

2. Electronegative, Electropositive and Noble Gases

3. Elements essential to life

C. Predicting Oxidation Numbers

D. Names of Inorganic Salts

IV.
Chemical Equations

A. Concept of the Mole

B. Balancing Chemical Equations

C. Types of Chemical Reactions (oxidation/reduction, acid/base)

D. Mass relationships (Stoichiometry)

1. Molecular and Empirical Formulas

2. Equivalent amounts

3. Nonequivalent amounts and Limiting Reagents

Weight Analysis of Vitamine C
Analysis of C, H, and O can be done by combustion analysis by burning it in oxygen
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Sample + excess O2(g)  →CO2(g)  + H2O(g)

2.00 mg of Vitamin C gives 3.00 mg of CO2 and 0.816 mg H2O

Weight Analysis

We don’t need to break everything all the way down into their elements because we know the weight percentage of carbon in CO2 and hydrogen in H2O. 
How many mg of carbon is there in 3.00 mg of CO2?

mg C = 3.00 mg CO2 x  EQ \f(12.01 mgC/mmole,44.01 mg CO2/mmole)  = 0.819 mg C

Weight % C in CO2 = 27.28%

How many mg of H is their in 0.816 mg of H2O?
mg H = 0.816 mg H2O x  EQ \f(2.016 mgH/mmole,18.016 mg H2O)  = 0.0914 mg H

Weight % H in H2O = 11.19 %

Vitamin C weight %

%C =  EQ \f(0.819,2.00)  x 100% = 40.9%;  %H =  EQ \f(0.0914,2.00)  x 100% = 4.57%;  %0 = 100 - 40.9 - 4.57% = 54.5%

Empirical formula of Vitamin C

	
	C
	H
	O

	100g
	40.9 g
	4.57 g
	54.5 g

	/ Atwt
	3.41 moles
	5.43 moles
	3.41 moles

	/3.41
	1.00
	1.33
	1.00

	x 3
	3.00
	4.00
	3.00


C3H4O3     Formula weight = 88.06  g/mole

C6H8O6     Molecular weight = 2 * Fwt = 176.1  g/mole
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