CHEM 121 Practice Final Exam
Review of Calculation Methods 

1) A 121 student reports the measurement as 3 mm.  Is this correct?  Explain your answer. 
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2) Calculate an answer to the following set of operations.  Express your answer in scientific notation and with the proper number of significant figures.  Show work that demonstrates the significant figure count.  
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[(10.654 x 100) + (23.2 x 10-2)]  ( 1.32 x 105  

[image: image5.wmf]=

C

H

3

C

H

2

C

H

2

C

H

3

            (2.00 x 102  - 1.10 x 102) ( 1999
3) Mercury (Hg) poisoning is a debilitating disease that is often fatal due to inactivation of vital enzymes.  A polluted lake contains 0.4 micrograms of Hg per 1 mL of lake water.  Calculate the total mass of Hg in kilograms if the volume of the lake is 3.78 x 10-1 cubic miles (mi3).  Express your answer in scientific notation and with the proper number of significant figures.  
2.54 cm = 1 inch 

1 cup = 8 fl. oz (exact)
128 fl. oz = 1 gallon (exact)

3.785 Liters = 1 gallon

2.205 kg = 1 lbs

1 cal = 4.184 J (exact)

1 mile = 5280 ft (exact)
General and Atomic Descriptions of Matter

4) A white solid with a melting point of 730 (C is melted.  When electricity is passed through the resultant liquid, a brown gas and a liquid metal are produced.  Neither the metal or gas can be broken down into anything simpler by chemical means.  Classify each-the white solid, the brown gas, the liquid metal-as a mixture, a compound, or an element.

5) You here someone say, “The carbon atom weighs 12.011 amu or u.”  Do you agree with this statement?  Explain.

6) Complete the isotope table using numbers (not masses).  The isotope symbols must contain the element symbol, the mass number, the atomic number, and the charge.  If the atom is neutral there is no need to write a charge = 0.

	Symbol
	75As


	
	
	N

	Protons (p+)
	
	
	24
	

	Electrons (e-)
	36
	
	18
	

	Neutrons (n)
	
	38
	
	

	Atomic Number
	
	30
	
	

	Mass Number
	
	
	54
	15


7) 
If a 49Ti isotope lost 4 electrons:

a) How many electrons remain in the ion? 
__________

b) What is the charge of the ion?

__________

c) Is the ion a cation or anion?

__________

Molecular Structure, Polarity, and Intermolecular Force

8) Complete the table.  Fill in all the requested information for each molecule.
	Formula
	Total Number of Valence Electrons
	Lewis Dot Structure (show all electrons pairs)
	Number of Electron Clouds Around Central Atom and 

Family Geometry
	Actual Geometry of Molecule (tetrahedral, linear, bent, trigonal planar, trigonal pyramidal)

	PCl3
	
	
	
	

	                                                                       NFO
	
	
	
	


9) For each molecule in question 8:


a) Show the polarity of the bonds, if indeed they are polar, using dipole moment arrows.


b) Indicate whether the molecule is polar or non-polar.  Explain your choice.


c) Indicate the dominant intermolecular force (dispersion force, H-bonding, dipolar force)

10) How do differences in intermolecular forces between diethyl ether and ethanol explain the differences in boiling point?  Refer to the Lewis structures below and first indicate the dominant intermolecular force for each molecule.
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11) Which molecule has the highest boiling point?  Why?
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12)

	Substance
	State at room temperature
	Melting Point ((C)
	Boiling Point ((C)

	NF3
	Gas
	-206.8
	-128.8

	PF3
	Gas
	-151.5
	-101.5

	AsF3 
	Liquid
	-5.9  
	57.8 


a)  Complete the phrase with the term POLAR or NON-POLAR.

i)  NF3 is ______________.
ii) PF3 is _______________.

iii) AsF3 is _______________.

b)  What types of interparticle forces are present in each substance (H-bonding, Dispersion, Dipole-Dipole)?

i) NF3


ii) PF3


 iii) AsF3 __
__________________
c)  Explain the differences in boiling point among the given molecules. 

Stoichiometry including Gases and Reaction Type and Class
13) Glucose has the chemical formula C6H12O6.

a)  Is glucose a mixture or pure substance?
__________

b) What is the name of each element in glucose?
 






__________

__________

__________

c) Write the number of atoms of each element present in 1 molecule of glucose. 










_____
_____
_____
d)  How many moles of each element are in 1 mole of glucose? 












_____
_____
_____

e)  Calculate the molar mass of glucose.

f)  You are given a sample of glucose containing 1.807 x 1025 molecules.  Calculate the mass of glucose for this sample.

g)  Calculate the mass of carbon in the same sample, i.e. 1.807 x 1025 molecules of glucose.

14) Sodium azide (NaN3) is used in automobile air bags as a source of nitrogen.  When the air bag inflates upon an accident sodium azide produces two products, liquid sodium and nitrogen gas.

a) Write the balanced equation for this reaction.  Be sure to include the states.

b) Is this reaction a redox reaction?  

c) What class of reaction is this?
d) Calculate the number of grams of sodium azide needed to inflate a 40. cm x 40. cm x 20. cm bag to a pressure of 1.25 atm at 20.°C?

e) What would be the pressure inside the bag on a hot Seattle summer day with a temperature of 90.0 °F = 32.2 °C?

15) 10.0 g of solid iron(II) oxide reacts completely with hydrochloric acid producing aqueous iron(II) chloride and water.

a) Write the balanced equation for this reaction.  Be sure to include state symbols.

b) Calculate the grams of hydrochloric acid used.

c) Calculate the grams of water produced.

d) Using the given information and your answers from parts b & c, quickly calculate the grams of iron(II) chloride made.

16) Inspect each equation, balance each as needed.  Type each reaction as either redox, acid-base neutralization, precipitation, or gas-evolving.  Classify each reaction as decomposition, or combination or single replacement or double replacement, or unclassifiable.



a)  Li(s)  +  Pb(NO3)2(aq) ----------------->  Pb(s)  +  LiNO3(aq)  

b)  Na2S(aq)  +  NiCl2(aq) ----------------->  NaCl(aq)  +  NiS(s)  

c)  CuO(s)  +  HCl(aq) ----------------->  CuCl2 (aq)  +  H2O(l)

Solution Chemistry and Stoichiometry

17) Honey is a concentrated solution of sugar molecules in water.  Clear, viscous honey becomes cloudy after being stored for long periods of time.

a.
Identify the solute.

b.
Identify the solvent.

c.
Describe the state of the clear honey with one of the following terms: unsaturated, saturated, or supersaturated.

d.
Describe the state of the cloudy honey with one of the following terms: unsaturated, saturated, or supersaturated.

18) 

a) Fish can die when the temperature of the water in which they live increases.  Briefly explain.

b) A common method of preserving meat is to coat the meat with salt and expose the coated meat to air.  Why does this cause the meat to dry without spoiling?

19) A typical adult human body contains 6.0 L of blood.  The hemoglobin content of blood is about 15.5 g per 100. mL of blood.  The approximate molar mass of hemoglobin is 6.45 x 104 g/mol.  

a.
Identify the solute.

b.
Identify the solution.

c.
Calculate the molarity of hemoglobin in blood.

d.
How many moles of hemoglobin are in a typical adult body?

e. 
If the density of blood is 1.025 grams of blood per 1 mL of blood, calculate the percent by 
mass, %(w/w), of hemoglobin in blood.

20) You are given 100.0 mL of a 2.00 M NaCl solution.  You pour out 50.0 mL of this solution into a clean container and bring the volume to 200.0 mL.

a.
Calculate the molarity of the new solution?

b.
Calculate the molarity of each ion and the total ions in this new solution.

21) An aqueous solution of silver(I) nitrate (AgNO3) reacts with an aqueous solution of magnesium iodide (MgI2) to give solid silver(I) iodide (AgI) and aqueous magnesium nitrate.

a) Write the balanced equation for this reaction.  Be sure to include state symbols (aq, s, l, g). 

b) Before the reaction takes place, the silver(I) nitrate solution has a concentration of 1.5% (w/w) and a density of 1.09 g/ml.  Calculate the molarity of the silver(I) nitrate solution.

c) Calculate the number of moles of silver(I) nitrate in 50.0 mL of the silver(I) nitrate solution.

d) How many moles of magnesium iodide are needed to react with all the moles of silver(I) nitrate calculated in part c?

e) How many milliliters of 0.0125 M magnesium iodide solution are needed for a complete reaction based on your answer in part d?

22) The concentration of dissolved magnesium nitrate is about 0.010 M at the end of the reaction. 242 mL of this magnesium nitrate solution is diluted 5-fold.  

a) What is the new concentration in molarity?

b) What is the concentration of nitrate in the diluted solution, in molarity?

23) At 0 (C the solubility of baking soda (sodium hydrogen carbonate) is 6.9 g/ 100.0 g H2O.

a) If 8.0 g of baking soda is added to 100.0 g of H2O at 0 (C, is the resulting mixture unsaturated, saturated, or supersaturated? __________

b) Is the resulting mixture, homogeneous or heterogeneous? __________

c) Calculate the mass percent (%w/w) of a mixture that is 6.0 g of baking soda in 100.0 g of H2O.

d) Calculate the molarity (M) 500.0 mL of an aqueous solution of baking soda that contains 3.0 g of baking soda.

Acid Base Topics
24) Identify the Bronsted-Lowry acid base conjugate pairs in the following equation.

HN3 (aq)  + ClO- (aq)
[image: image3.png]


 HOCl (aq)  + N3-  (aq)

25) Calculate the pH  and pOH of a 4.56 x 10-6 M solution of HCl
26) What solid would you add to a solution of 0.1 mol of NaHCO3 to make it a buffer?
=
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