General Chemistry 2nd Semester Final Exam Review 2008-2009

*Define Chemical Reaction

*What do you do to balance an equation?

*In a chemical reaction what does the subscript denote?

*In a chemical reaction what does the coefficient denote? 

*Can you balance the following reactions? If they are already balanced then you can leave them alone.

Ca   +    FeO  (  CaO   +  Fe     

H2    +    H2    +    O2    (    H2O    +    H2O

Al + CuSO 4  ( Al2 (SO4)​3 + Cu

NH4NO2    (    N2 (g)    +    H2O 

 H2O  (    H2         +       O2.

Ca  +   S (  CaS  

LiI   +    NaCl   (    LiCl   +    NaI   

C4H10     +    O2  (    CO2      +    H2O 

*List some of the information a balanced chemical equation gives you. 

*Define and explain the law of conservation of matter.

*Be able to identify a reaction as one of the following:

 Synthesis, Single-displacement, Decomposition, Double-displacement, Combustion

*Describe and give an example of the following types of reactions:

Synthesis-

Single-displacement-

Decomposition-

Double-displacement-

Combustion-

*What is an activity series and how do you use it?

*Using the activity series, can you predict the products of the following reactions?        

Ca   +    FeO  (  
CuSO4   +    Fe    (     

C4H10     +    O2  (  

 
LiI   +    NaCl   (    

Al2 (SO4)​3 + Cu(
*Compare and contrast, define, and be able to determine molecular formula and empirical formula.

*Be able to calculate molecular formula from empirical formula when given the formula mass and empirical formula. 

*Be able to determine empirical formula

Here's an example problem: 

A compound is analyzed and found to contain 68.54% carbon, 8.63% hydrogen, and 22.83% oxygen. The molecular weight of this compound is known to be approximately 140 g/mol. What is the empirical formula? 

1) Percent to mass. Assume 100 grams of the substance is present, therefore its composition is: 

carbon: 68.54 grams
hydrogen: 8.63 grams
oxygen: 22.83 grams 

(2) Mass to moles. Divide each mass by the proper atomic weight.

carbon: 68.54 / 12.011 = 5.71 mol
hydrogen: 8.63 / 1.008 = 8.56 mol
oxygen: 22.83 / 16.00 = 1.43 mol 

(3) Divide by small:

carbon: 5.71 ÷ 1.43 = 3.99
hydrogen: 8.56 ÷ 1.43 = 5.99
oxygen: 1.43 ÷ 1.43 = 1.00 

(4) Multiply 'til whole. Not needed since all values came out whole.

The empirical formula of the compound is C4H6O.What is the empirical formula for a compound that is 43.6% phosphorus and 56.4 % oxygen?

*Be able to determine percent composition

Calculate the percent composition and molar mass for each of the following: 

	answers

	NaHCO3
	27.37 % Na; 1.20 % H; 

14.30 % C; 57.14 % O
	molar mass = 84.01 g/mol

	 H2O
	11.21 % H;  88.79 % O
	molar mass = 18.02 g/mol

	 Fe3O4
	72.36 % Fe;  27.64 % O
	molar mass = 231.55 g/mol

	(NH4)2SO4
	21.20 % N; 6.11 % H; 

24.26 % S; 48.43 % O
	molar mass = 132.16 /gmol

	Ca3(PO4)2 
	38.76% Ca; 19.97 % 

P; 41.27 % O
	molar mass = 310.18 g/mol


H2O













NaHCO3

Fe3O4

(NH4)2SO4

Ca3(PO4)2 
*Define and be able to determine mole ratios
*Can you complete a mass to mass (gram to gram) Stoichiometry problem? 


When completing mass-to-mass (example: grams to grams, or kilograms to kilograms) stoichiometry problem you must begin with a balanced equation. Completing Step 1 has you convert from grams of your known (or what you are given to start the problem) to moles of your known. When completing Step 2 you convert from moles of your known to moles of your unknown (unknown is what you are looking for). When completing Step 3 you simply convert from moles of the unknown to grams of your unknown. 
Examples:

If 80.0 grams of O2 are reacted in the above reaction, how many grams of N2O will be produced? 

2 NH3  +    2 O2  (    N2O  +   3 H2O     (answer 55 g)

Given 145.7 grams of manganese (IV) oxide, how much hydrochloric acid (HCl) is needed to use up the MnO2 completely?  
MnO2    +   4  HCl   (   Cl2    +    MnCl2     +     2 H2O
(answer 244.4 g)

How many grams of carbon are needed to completely react with 125 g of iron (III) oxide ? 

Fe2O3     +   3  C     (   2  Fe     +   3  CO



(answer 28 g)

*What happens to the reaction when the limiting reactant is completely used up? 

*Be able to complete limiting reagent problems like the one below: 

Example:  15.00 g aluminum sulfide and 10.00 g water react until the limiting reagent is used up. Here is the balanced equation for the reaction: Which is the limiting reagent?

Al2S3 + 6 H2O -----------> 2Al(OH)3 + 3 H2S

Solution for limiting reagent 

Determine the moles of Al2S3 and H2O 

aluminum sulfide: 15.00 g ÷ 150.158 g/mol = 0.099895 mol
water: 10.00 g ÷ 18.015 g/mol = 0.555093 mol 

Divide each mole amount by equation coefficient 

aluminum sulfide: 0.099895 mol ÷ 1 mol = 0.099895
water: 0.555093 mol ÷ 6 mol = 0.0925155 









The water is the lesser amount; it is the limiting reagent.

*Be able to calculate and express mathematically, actual yield, theoretical yield, and percent yield.

*How is Actual yield calculated

*Define barometer, barometric pressure, 

 *Given that 1 atm = 101.3 kPa, a pressure of 15.67 atm is equivalent to ___________________kPa

*Given that 1 atm = 760 mmHg a pressure of 15.67 atm is equivalent to ______________________mmHg

*What do the gas laws look like graphically?

*Can you determine which gas law applies to the following and can you calculate the correct answers?

1) If I initially have a gas at a pressure of 12 atm, a volume of 23 liters, and a temperature of 200 K, and then I raise the pressure to 14 atm and increase the temperature to 300 K, what is the new volume of the gas? 









Answer 29.6 L
2) If I have 4 moles of a gas at a pressure of 5.6 atm and a volume of 12 liters, what is the temp? 

Answer 205 K                 

3) 1.00 L of a gas at standard temperature and pressure is compressed to 473 mL.  What is the new pressure of the gas?








Answer 2.11 atm
4) The temperature inside my refrigerator is about 40 Celsius.  If I place a balloon in my fridge that initially has a temperature of 220 C and a volume of 0.5 liters, what will be the volume of the balloon when it is fully cooled by my refrigerator? 





Answer 0.47 L
5) A gas has a pressure of 699.0 mm Hg at 40.0 °C. What is the temperature at standard pressure?  

Answer 340.31 K

*Standard nuclear notation shows the chemical symbol, the mass number 

  and the atomic number of the isotope. 

	
	Example: the isotopes of carbon. The element is determined by the atomic number 6. Carbon-12 is the common isotope, with carbon-13 as another stable isotope which makes up about 1%. Carbon 14 is radioactive and the basis for carbon dating. 
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What do the numbers mean?

*Define and explain E = mc2
*Define positrons

*Explain the binding energy of the nucleus.

Where does the energy from nuclear energy come from?

*What is nuclear radiation? 

*What is transmutation?

*Compare and define nuclear fusion and nuclear fission. 

*Explain radioactive decay. What happens to the nucleus during radioactive decay?

*Define and explain half-life.

*Be able to calculate how much material is left after a given number of half-life’s. 
Example:
What is the half-life of an isotope if 500g of a 2000g sample of the isotope remains 

after  4 years?
*What do the following images represent?
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*What would be some of the determining factors for your choosing one of the following nuclides for radioactive dating?

	Nuclide
	Half-life (years)

	carbon-14
	5.71 x 103

	potassium-40
	1.26 x 109

	radium-226
	1.60 x 103

	thorium-230
	7.54 x 104

	uranium-235
	7.04 x 108


*According to the table above, if a rock contains 50% as much carbon-14 as rocks being formed today, how

old is the rock?

*What do these components of a nuclear reactor do?

Containment Structure

Control rods

Core

Steam Generator 

Turbine

*What do you need to know about a substance to obtain accurate information from radioactive dating.  
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