Review for Chapter 1: Structure of Matter      
AP Chemistry
Learning objective 1.1 The student can justify the observation that the ratio of the masses of the constituent elements in any pure sample of that compound is always identical on the basis of the atomic molecular theory. [See SP 6.1; Essential knowledge 1.A.1]


Learning objective 1.2 The student is able to select and apply mathematical routines to mass data to identify or infer the composition of pure substances and/or mixtures. [See SP 2.2; Essential knowledge 1.A.2]

Learning objective 3.10 The student is able to evaluate the classification of a process as a physical change, chemical change, or ambiguous change based on both macroscopic observations and the distinction between rearrangement of covalent interactions and noncovalent interactions. [See SP 1.4, 6.1; Essential knowledge 3.C.1, connects to 5.D.2]

Learning objective 3.5 The student is able to design a plan in order to collect data on the synthesis or decomposition of a compound to confirm the conservation of matter and the law of definite proportions. [See SP 2.1, 4.2, 6.4; Essential knowledge 3.B.1] Learning objective 3.6 The student is able to use data from synthesis or decomposition of a compound to confirm the conservation of matter and the law of definite proportions. [See SP 2.2, 6.1; Essential knowledge 3.B.1]


Learning objective 2.7 The student is able to explain how solutes can be separated by chromatography based on intermolecular interactions. [See SP 6.2; Essential knowledge 2.A.3]

1. Define each of the following key word and draw a concept map using the key words. 
Matter, Measurement, Sig Figs, Sig Fig Rules, Pure Substances, Mixtures, Elements, Compounds, Homogeneous Mixtures, Heterogeneous Mixtures, Precision, Accuracy, Physical Properties, Chemical Properties, Intensive Properties, Extensive Properties,  Separation of Mixtures, Chemical Change, Physical Change, Hand Separation, Chromatography, Centrifugation, Separation using Separating Funnel, Distillation
2. What is the correct measurement of the beetle’s body in the following picture?
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http://antoine.frostburg.edu/cgi-bin/senese/tutorials/sigfig/index.cgi

3. Perform the following conversions:

a. 9.5 ft to cm (1 m = 39.37 in)

b. 4.95 qt to mL

c. 45.7 mi/hr to m/s

d. 2.57 g/mL to kg/m3
e. 3.58 * 1024 molecules to moles

f. –78ºC to K and to ºF


Answers: 1. between 1.54 and 1.56
2. a. 2.9X10^2 or 290 cm    b. 4.68 X10^3 mL or 4680 mL   c. 20.4 m/s   d. 2.57 X 10^3 kg/m3  e. 5.94 mol  f. –108.40 F and 195 K
Law of Multiple Proportions Problem: 

a) Lead forms three oxides. Upon analysis of these oxides the lead content in each oxide is as follows: 3.45 g of Yellow oxide contains 3.21 g of lead. 1.195 g of Brown oxide contains 1.035 g of lead and 1.77 g of Red oxide contains 1.61 g of lead. Show that the law of multiple proportions is applicable to these oxides of lead.

b) Draw a particulate level drawing to show the three different oxides of Lead.

Answer: Yellow oxide has 3.21 g of lead and 3.45-3.21 = 0.24 g of oxygen.

Therefore mass of oxygen that combines with 1g of lead is  0.24/3.21 = 0.07476 or 0.075 g 

Brown oxide has 1.035 g of  lead and 1.195-1.035 = 0.16 g of oxygen

Therefore Mass of oxygen combining with 1 g of lead is 0.16/1.035 = 0.154 or 0.15 g

Red oxide has 1.61 g of lead and 1.77-1.61 = 0.16 g of oxygen.

Therefore mass of oxygen combining with 1 g of lead is 0.16/ 1.77 = 0.09 or 0.1 g

The ratio of Yellow: Brown : Red oxides will be 0.075 : 0.15 : 0.1.  on simplification we get a ratio of 3 : 6 : 4 which is a simple ratio.

This confirms the law of multiple proportions.
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