Name: ____________________________________________

CHEMISTRY 1151

SUMMER SESSION 2004

FINAL EXAM 
This exam is thirty questions long. Please read through all of the questions and ask about anything you do not understand. You will have two hours to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted. 

You are allowed to use a calculator. Included in this exam is a periodic table, which should be stapled to the back of the exam. 

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL BE SENT TO THE JUDICARY BOARD FOR REVIEW.

The exam is worth 200 points. Each question is labeled with its exact point value. Be sure to answer all of the questions on the exam.

Good Luck!

USEFUL INFORMATION IS FOUND AT THE END OF THE EXAM
1.) (6 points) A substance has a volume of 25.0 mL and it has a mass of 50.0 g. What is the density of the substance?
D = M/V  50g / 25.0 mL = 2.0 g/mL
2.) (5points) Label each as a chemical or physical change
a. A burning candle  chemical
b. Table sugar dissolving in water  physical
c. Tooth decaying  chemical
d. Snow melting  physical
e. Toasting bread  chemical
3.) (5 points) How many carbon atoms are in 4.00 g of glucose C6H12O6?

8.03x1022 C atoms
4.) (10 points) Determine the empirical formula of a compound that is 3.1% H, 31.5% P and 65.4% O by mass. 

H3PO4
5.) (3 points) The fact that water is always H2O is a statement of the:


a.) Law of Conservation of Mass


b.) Ideal Gas Law


c.) Henry’s Law


d.) Law of Definite Proportions

6.) (6 points) What are the three subatomic particles that make-up the atom? What are their masses? What are their charges?
Proton  charge +1  Mass +1
Electron charge -1 Mass 0
Neutron charge 0 Mass +1
7.) (9 points) Fill in the following table:

	Symbol
	Protons
	Electrons
	Neutrons
	Mass Number
	Atomic Number

	200Hg

	80
	80
	120
	200
	80

	100Tc

	43
	43
	57
	100
	43


8.) (10 points) Gallium exists in two isotope forms, 71Ga (mass 70.9240 amu) and 69G(mass 68.9257 amu). The atomic mass of 69.72 amu. Calculate the percent abundance of each isotope?
71Ga  39.75%    69Ga  60.25%
9.) (6 points) Identify the following atoms:

a.) 1s22s22p63s23p64s23d104p65s24d105p2
50 Electrons  Sn Tin

b.) 1s22s22p63s23p64s23d7
27 electrons  Co Cobalt

c.) 1s22s22p63s23p2
14 electrons Si Silicon
10.) (3 points) Fill in the blank:  A positive ion is an atom (or a group of atoms) that has 

_____________________. 


a.) Gained a proton

b.) Lost a proton

c.) Gained an electron

d.) Lost an electron

11.) (6 points)  Write the electron dot structure for each of the following compounds: 

a.) C3H8
b.) CO2
12.) (6 points)  Label each of the following compounds as being bonded ionically or covalently and state if the molecule is polar or nonpolar.


a.) Ca(OH)2
ionic polar
b.) NO2
covalent  polar
c.) CCl4   covalent nonpolar
13.) (10 points) Name the following:

a.)K3N  ____potassium nitride___________________________

b.)CuBr  ___copper (I) bromide_____________________________

c.)ZnP  ____zinc(III) phosphide____________________________

d.)CaSO4  ___Calcium sulfate____________________________

e.)Al(NO3)3   ___Aluminum nitrate__________________________

14.) (10 points) Write the correct formulas

a.) Manganese(II) chloride  _____MnCl2___________________

b.) Sodium sulfide  ______Na2S_________________________

c.) Aluminum oxide  ____Al2O3__________________________

d.) Nitrogen triiodide  ____NI3_________________________

e.) Iron carbonate  ______FeCO3_______________________

15.) (6 points) Assign oxidation numbers for each atom in the following compound

FeSO4

O  -2   S +6  Fe +2
16.) (8 points) Predict the products and balance the following reactions. If the reaction does not occur say no reaction. (The activity series and the solubility table are included at the end of the test.)

a.) Cu + H3PO4  (  No Reaction
b.) NaOH  +  Fe(NO3)2  (  2NaNO3  +  Fe(OH)2(s)
17.) (10 points) Balance each of the following:

a. ____O2  +  _2___K  (  __2__KO  

b. ____Fe2O3  +  __3__H2O  (  __2__Fe(OH)3
c. __3__Fe2O3  +  ____CO  (  __2__Fe3O4  +  ____CO2
d. ____Al4C3  +   _12___H2O  (  _4___Al(OH)3  +  _3___CH4
e. __2__ZnS  +  _3___O2  ( __2__ZnO  +  __2__SO2
18.) (10 points) What mass of solid HgCl would be precipitated from a solution containing 2.50 g of CaCl2, assuming an excess of HgNO3 is added?

2HgNO3 (aq)  +  CaCl2 (aq)  (  2HgCl (s)  +  Ca(NO3)2 (aq) 
10.6g HgCl
19.) (15 points) A student in the organic lab prepares ethyl bromide C2H5Br by reacting ethanol with phosphorus tribromide. She is told to react 34.0 g of ethanol with 59.0 g of PBr3.
C2H5OH  +  PBr3  ( C2H5Br  +  H3PO3  (be sure to balance the reaction)

a.) Which is the limiting reagent?

b.) What is the theoretical yield of C2H5Br?

PBr3 is limiting
71.21 g of C2H5Br is theoretical yield
20.) (3 points) Which of the following are true about solids?


a.) the melting point of a solid is affected by atmospheric pressure


b.) solids have definite shape


c.) solids have no definite volume


d.) solids are easily compressible

21.) (3 points) Which of the following is a molecular solid?


a.) cesium chloride


b.) carbon dioxide


c.) sodium chloride

d.) magnesium

22.) (3 points) An unknown solid has a low melting point. It is soft and does not conduct electricity. What type of solid is it? 


a.) ionic


b.) molecular


c.) atomic

d.) metallic

23.) (3 points) A liquid that readily vaporizes has 


a.) many hydrogen bonds


b.) A high boiling point


c.) A high equilibrium vapor pressure


d.) A low equilibrium vapor pressure

24.) (6 points) Define solute and solvent
Solute = the substance being dissolved in a solution typically the smaller quantity
Solvent = the substance doing the dissolving usually in the larger quantity
25.) (5 points) A solution prepared by dissolving 20.0 g of salt in 60.0 grams of water has a percentage by weight concentration of 
33.3 %
26.) (5 points) Determine the molarity of a solution made by dissolving 18.0 g of sodium chloride in 500. mL of water.

0.616M
27.) (5points)  How many grams are needed to prepare 2.0 liters of a 0.200M solution of copper (II) sulfate?

63.85 g CuSO4
28.) (5 points) Determine the normality of a solution made by dissolving 20.0 grams of Sodium hydroxide in 2.0 liters of solution. 

0.25N
29.) (12 points)  List three properties of acids and list three properties of bases

Acids = sour, change litmus indicator red, generate H+ in solution
Bases = bitter, slippery/soapy, change litmus indicator blue, generate OH- in solution
30.) (6 points) Determine the following


The H+ concentration of a pH = 3 solution

1.x10-3

The pH of a solution with [H+] = 1x 10-10 

pH = 10
BONUS QUESTION (5 points)

Describe one way in which this chemistry class has changed the way you think about the world around you.

