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Name:_________________

Final Exam Practice

Spring, 2010
Topics covered include:

· Parts of the Periodic Table

· Periodic Trends

· Properties of Ionic Compounds
· Properties of Covalent Molecules
· Lewis Dot Structures

· Molecular Geometry

· Naming Ionic compounds

· Naming molecular compounds

· Writing formulas from names 

· Finding the molar mass of a compound

· Gram/mole/atom conversions

· Percent composition

· Empirical formulas

· Molecular formulas

· Hydrates

· Types of chemical reactions

· Balancing equations

· Stella
· Global Warming

Sample Problems:

1. Describe the trends for radius, ionization energy and electronegativity across a row and down a group of the periodic table. Explain what causes these trends. 

As the atomic numbers increase across a row of the periodic table, the radius decreases. This is because the number of protons in the nucleus is increasing, thus pulling the electrons closer to the nucleus, and decreasing the radius. Due to the decreased radius, there is more positive pull felt by the outermost electrons, so ionization energy goes up and electronegativity also increases. As the atomic numbers increase down a group, more shells of electrons are being added, this increasing the size of the atom, and also the shielding between the outermost electrons and the positive nucleus. So radius is increasing, ionization energy is decreasing and electronegativity is increasing.  
2. What are the characteristic properties of alkali metals? Where can they be found on the Periodic Table?

Alkali metals are in the first column of the Periodic Table. They are very reactive metals, form +1 ions, react vigorously with water, can be cut with a knife. 
3.  Draw the Lewis Dot structure for each of the following.  Draw any resonance structures that exist.  

a. O2
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b.  SO2
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c.  BrO3-1
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4.  Give the name of the shape of each of the molecules/ions in question 3.  

a. Linear

b. Bent

c. Trigonal pyramidal

5. Describe the differences in bonding between ionic and covalent compounds.

Bonding in ionic compounds involves the transfer of an electron between two neutral atoms, forming a positive ion and a negative ion, which are then attracted to each other.  Bonding in covalent compounds involves the sharing of a pair of electrons between two atoms. 

6. Describe the differences in properties between ionic and covalent compounds. 

Ionic compounds dissolve in water, conduct electricity when dissolved, and have high melting and boiling points. Covalent compounds have low melting and boiling points, do not dissolve in water, do dissolve in covalent liquids, and do not conduct electricity when dissolved. 
7.  Write the formula for the following compounds:


a.  sodium fluoride  NaF
b.  calcium hydroxide Ca(OH)2
c.   chromium (III) nitrate Cr(NO3)3
d.  silver sulfate  Ag2SO4
e.  phosphoric acid  H3PO4
f.  dinitrogen pentoxide  N2O5
8.  Write the name of each of the following compounds:

a.  SO3 sulfur trioxide
b.  SrCO3  strontium carbonate
c.  MnCl2  manganese (II) chloride
d.  P4O10
tetraphosphorous decoxide
e.  Fe2O3   iron (III) oxide
f.  HNO3 
nitric acid
g. CH3COOH   acetic acid
9.  What ions make up the following compounds?

a.  FeCl3  Fe3+ Cl-
b.  Ni(OH)2 Ni2+ OH-
c.  Al2(CO3)3 Al3+ CO3-2
d.  CaSO4  Ca2+ SO42-
e.  SO3  no ions – this is a molecular compound
10.  a.  If you have 45.6 grams of Mg(NO3)2, how many moles of Mg(NO3)2 do you have?


[image: image3.wmf]3232

32

32

45.6 g Mg(NO)1 mole Mg(NO)

 = 0.307 moles  Mg(NO)

148.3 g Mg(NO)


b.  If you have 45.6 grams of Mg(NO3)2, how many molecules of Mg(NO3)2 do you have?
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45.6 g Mg(NO)1 mole Mg(NO)

6.02 X 10 molecules

 = 1.85 X 10 molecules Mg(NO)

148.3 g Mg(NO)1 mole Mg(NO)


c.  If you have 45.6 grams of Mg(NO3)2, how many grams of nitrogen do you have?
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45.6 g Mg(NO)1 mole Mg(NO)

2 moles N14.0 g N

 = 8.61 g N

148.3 g Mg(NO)1 mole Mg(NO)1 mole N


d.  If you have 45.6 grams of Mg(NO3)2, how many atoms of nitrogen do you have?
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45.6 g Mg(NO)1 mole Mg(NO)

6.02 X 10 molecules2 atoms of N

 = 3.70 X 10 atoms of N

148.3 g Mg(NO)1 mole Mg(NO)1 molecule of

 Mg(NO) 


11.  What is the percent composition of C6H4Br2?

C: 6(12.01) = 72.06 g/mol

H: 4(1.01) = 4.04 g/mol

Br: 2(79.9) = 159.8 g/mol

total: 235.9 g/mol
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 X 100 = 67.7% Br

235.9


12.  A compound is 54.53% carbon, 9.15% hydrogen and the rest oxygen.  The molar mass of the compound is 88.  What is the empirical formula of the compound?  What is the molecular formula for the compound?

Assume 100g of compound. This makes the percents into grams. Turn the grams into moles.

[image: image8.wmf]54.53 g C1 mole C

 = 4.54 moles C

12.01 g C
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 = 9.06 moles H

1.01 g H



[image: image10.wmf]36.32 g O1 mole O

 = 2.27 moles O

16.00 g O


Divide the moles by the smallest amount of moles to get whole number ratios. 
4.54 moles C/2.27 = 2
9.06 moles H/2.27 = 4
2.27 moles O/2.27 = 1
So the empirical formula is: C2H4O.

The molecular formula is a multiple of the empirical formula. To find out what it is, find the molar mass of the empirical formula, then take the molar mass of the molecular formula (given) and divide by the molar mass of the empirical formula that you just calculated. 

88/44 = 2

So the molecular formula is twice the empirical formula:

C4H8O
13.  You have a sample of Na2SO4•10H2O.  After you have heated the sample to a constant mass, you have 4.79 g.  How many grams were in your original sample?

We heated this to a constant mass, so the 4.79 g is the mass of the anhydrous sample, not the hydrate.
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14. Balance the following equations:
a.  4Li + O2 ( 2Li2O
b.  2Na + 2H2O ( 2NaOH + H2
c.  3Cl2 + 2FeI3 ( 2FeCl3 + 3I2
d.  MgSO4 + 2NaBr ( MgBr2 + Na2SO4
e.  C9H20 + 14O2 ( 9CO2 + 10H2O
15. Write the type of reaction for each reaction in question 14 above. 

a. synthesis
b. cationic single replacement
c. anionic single replacement
d. double replacement
e. combustion
16. Write the stock(s), flow(s) and converter(s) for a Stella model that represents the number of cucumbers produced in your garden if you have six cucumber plants, and each plant produces 2 cucumbers every day for 6 weeks.
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17. Sketch the graph Stella would produce from this model. How many cucumbers would you have after 24 days?

You would have 228 cucumbers after 24 days.
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18. What would you have to add to your model to account for a loss of 3 cucumbers a day due to woodchucks? Now how many cucumbers would you have after 24 days? 
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Now you would have 216 cucumbers after 24 days
19. What are three factors involved in global warming? What are three actions people could take to reduce global warming?

There are many answers to this. Some factors involved in global warming are emissions from cars, factories, power plants and farm animals, all of which increase greenhouse gases in the atmosphere. To reduce global warming, people could switch to electric or hybrid cars; electrical power could be provided by nuclear, solar or wind energy. People can plant trees, and switch to more energy efficient appliances. 
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