General Chemistry


______________________________ (name)
First Semester Exam Review(UNITS 1-5)
Topics, Objectives, and Sample questions
The day of the final:

· The final exam will be multiple-choice and short answer.

· You may only use your own pencil and calculator (or one that has been lent to you alone for this exam) and don't forget your formula sheet.  
· Be prepared to show all work, including units, to receive credit (on the short answer portion).

· Remember: be sure to read all the problems and to follow all directions.  You will have more than enough time to finish the test, but be careful not to spend all of your time on one problem.

Other friendly reminders
· Do not bring electronic devices to the exam (other than a non-graphing calculator). This includes cell phones and mp3 players. If I see them I will take them. No headphones!
· There will be no rest room passes. 

· You may make your own help sheet, both sides of 8.5x11 sheet of paper of formulas, definitions, and helpful hints and steps. NO EXAMPLES. This will be collected after the final.
The following sections begin with a major topic and include all objectives you will need to meet on the day of the final.  There are examples of each topic, but do not fall in to the trap that these are the ONLY questions you should review.  Go back through the notes, worksheets, and study guide questions you have kept all semester to help you study.
Any extra practice you do, please attach separate pieces of paper.
I. Measurement and Calculations:

1.
Demonstrate understanding of the use of measurements in science.

You should also be able to measure the length of an object or volume of a liquid based upon the measuring instrument.

Example problems on next page.
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Which of the following best expresses the width of the dark shaded section using only the top ruler?


a.
5 cm

b. 5.0 cm

c. 5.05 cm

d. 5.50 cm

Which of the following best expresses the width of the dark shaded section using only the bottom ruler?


a. 5 cm

b.  5.0 cm

c.  5.5
cm

d.  5.1 cm

2.
Demonstrate proficiency in the use of scientific notation and use of dimensional analysis or proportions in metric conversions.

Know the meaning of the following metric prefixes and be able to make conversions utilizing them.:  milli-, centi-, kilo-


Example:
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€ 



150mm ×
1m



1000mm
= 0.15m










   

150

mm

´

1m

1000

mm

=

0.15

m


Complete the indicated conversions:

a. 37 g x 


= 

 mg
d. 138 m x 


= 

 km

b. 4.7 kg x 


 = 

 g
e. 4021 mm x 


= 

 m
c.  5.2 L


=  _________ cL
f.  5.2 L 


= ___________ kL



3.
Be able to convert standard notation to scientific notation and vice versa.
 standard

scientific

1300






0.00155








1.68 x 106




2.73 x 10-2

4.
Determine the density of an object from a data table or from a graph of mass vs volume. 
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	Volume (cm3)
	Mass (g)

	1.5
	11.7

	3.0
	24.0

	4.5
	35.1

	6.0
	48.0

	7.5
	58.5

	9.0
	70.0


a.  Plot the data above and determine the density of the substance.  
b.  Write the equation of the line in slope-intercept form, using axis labels and units in your equation.

c. What volume would 150g of the substance occupy? Show work; use labels.

d. What mass would 15 cm3 of the substance have?  Show work; use labels.
e. What are the independent and dependent variables in this experiment and how do you know?
II. The role of energy in physical change

1.
Describe the ways energy is stored in solids, liquids and gases.


Thermal energy – energy of motion – related to the absolute temperature


Hotter molecules move more rapidly than slower ones; for a given volume the gas will have a greater pressure due to the greater number of 


Phase energy – energy due to attractions between molecules; the stronger the attractions, the lower the energy of the system of particles


Lowest for solids, greater in liquids, greatest in gas phase

2.
Heat is the transfer of energy into or out of a system due to molecular collisions.


Energy is transferred from hotter (faster) molecules to colder (slower) molecules.


Explain why the alcohol level in a thermometer rises when it is placed in a warmer fluid. (3-step process)

Describe what happens (at the molecular level) when a glass of cold water warms up to room temperature.

Draw energy bar graphs to account for energy storage and transfer in all sorts of changes.
Make up a few sample situations and sketch the bar graph.  What if it is a LoLoL example? (review ws 1 and 2, quiz in unit 3)
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When energy is transferred to a sample of matter, either the particles speed up (temperature increases) or they get pulled apart (phase change), but not both at the same time.  This helps account for the shape of the warming curve you got in the Icy Hot lab.

[image: image4.emf]
On the graph above label which phases are present in each portion of the curve. 

Label the sections in which the thermal energy (Eth) of the sample is changing.  Label the sections where the phase energy (Eph) is changing.

Use the equations [image: image6.png]Q = mcAt



and c = 4.18 [image: image8.png]


  to determine the energy transferred to or from water during heating or cooling. a phase change. 
Use [image: image10.png]


, where Hf  = 334 [image: image12.png]


 , Hv = 2260 [image: image14.png]


   to determine the energy transferred to or from water during a phase change. 


Work out a few sample problems from ws 3 or ws 4 in unit 3.


Gases and Kinetic Theory

1. 
Demonstrate knowledge of the relationships that exist among the pressure, volume, temperature and number of molecules of a gas.

You should be able to identify the correct graphic representation of the relationships between volume, temperature, and pressure.

Below are two of the four relationships. Be sure to look up the other two relationships in your binder.

Pressure vs. Volume
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Summary:

Pressure vs. Number of Particles
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Summary:

Solve problems given volume, pressure, or temperature of gases.
Here are two examples.  Go and find at least 5 more examples from your materials from unit 2 and redo them, even change given values for more practice. 


A sample of carbon dioxide has a volume of 2.0 L at a temperature of –10˚C.  What volume will this sample have when the temperature is increased to 110˚C.  Assume that the pressure does not change and that no carbon dioxide leaks from the sample.

	
	P
	T
	V
	n

	Initial
	
	
	
	

	Final
	
	
	
	

	Effect
	
	
	
	


A 12.7 L sample of gas is under a pressure of 740 mm Hg at 20°C.  What will be the volume of the gas if the pressure increases to 1.00 atm and the temperature drops to 0.0°C? 

	
	P
	T
	V
	n

	Initial
	
	
	
	

	Final
	
	
	
	

	Effect
	
	
	
	


III. Matter and Atomic Theory

1.
Describe how matter is organized.


You should be able to identify diagrams and distinguish between pure substance, elements, compounds, mixtures, gases, liquids, and solids.
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a. 
What is represented in Figure A? 




b. 
Does Figure B represent a compound or an element?  Explain.

c. 
Which diagrams show only compounds? What is different about the compounds represented by the diagrams?

d.  Which diagrams show a mixture?  Explain.

IV. The mole concept and chemical reactions

Recognize that atoms are too small to count directly.  We determine how many there are in a sample by finding their mass.  We use the mole to determine the number of atoms and molecules.  Molar mass (on Periodic Table) can be found using the periodic table.
1.
Be able to determine the molar mass of a compound.
Example:  Determine the molar masses.




Pb(NO3)2



BaSO4
2.  Write a “for every” statement for BaSO4.
3.  Write a “for every” statement using Avogadro’s number.

4.
Determine the number of atoms or molecules (particles), grams, or moles using Avogadro’s number and the molar mass of a compound.
Examples: 




a.
12 g MgCl2 is how many moles of MgCl2?
b.  3 moles of NaCl is how many atoms of NaCl?

c.  How many molecules are there in 333 g of SnF2?

d. How many grams of H2O2 in 1.60x1025 molecules of H2O2?

3





1





2
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