Chemistry Benchmark #2 Review Guide




Name ___________________________
Part A: Chemical Reactions
1. List 6 pieces of evidence that can be used to identify if a chemical reaction has occurred:


A-





D- 

B-





E- 

C-





F- 
2. Identify the parts of a chemical reaction.
3. Complete the following reactions by balancing the equation and identifying the type of reaction.

a. ___Li2CO3  (   ___Li2O   +   ___CO2


   
__________________
b. ___C 3H8   +    ___O2   (    ___CO2     +    ___H2O

__________________
c. ___CsNO3 (aq) +   ___Cu2S (aq) (    ___CuNO3    +  ___Cs2S
 _________________
d. ___Al  +  __F2   (    __AlF3



_________________
e. ___Na   +   ___AuCl3 (   ___NaCl   +  ___Au

_________________
f. ___Zn   +         HCl (   ___ZnCl2   +   ___H2


__________________
Part B: Stoichiometry- 
1-Determine the molar mass of :       1)  H2SO4  ____________ 
  2)  Ca(NO3)2 __________

Use the following equation to answer the stoichiometry problems 1-3
2Na2O2   +   2H2O   (   O2   +   4NaOH

1. If  42.0 moles of sodium peroxide are used, how many moles of sodium hydroxide will be produced?  
2. If 12.0 grams of water are used, how many moles of oxygen will be produced?

3. If 3.25 moles of sodium hydroxide were produced, how many grams of water were used?
4. In the reaction, N2  +  3H2  (  2 NH3 , 3 moles of N2 are placed in a container with 6 moles of H2.  Which

       reactant is in excess?

A.  N2

B.  H2

C.  NH3

D.  none is in excess
5. The substances, W and X, react to form the products Y and Z.  The table below shows the numbers of 

       moles of the reactants and products involved when the reaction was carried out in one experiment. Use the data 

       in the table to determine the coefficients that will balance the equation W + X ( Y + Z.

	Reaction Data

	Moles of Reactants
	Moles of Products

	W
	X
	Y
	Z

	0.90
	0.30
	0.60
	1.20


        A.  1, 1, 1, 1

B.  3, 1, 1, 2

C.  3, 1, 2, 4

D.  9, 3, 6, 12
Part C: Acids and Bases

1.  Define an acid 

 Define base
2. Name or write the formula for the following acids and bases.
	Formula
	Name
	Formula
	Name

	1)Be(OH)2
	
	4)
	calcium hydroxide

	2) 
	copper (II) hydroxide
	5) Sr(OH)2
	

	3)Fe(OH)3
	
	6)
	lithium hydroxide


	Formula
	Name
	Formula
	Name

	1) HF
	
	4)
	Carbonic acid

	2) 
	Hydroiodic Acid
	5) HClO2
	

	3) HCl
	
	6)
	Chloric acid


3. Draw a pH scale and label it with the following substances:  lemon juice, blood, ammonia, coffee, gastric juices, milk of magnesia.
[image: image4.emf]
Write a balanced neutralization for a reaction between sodium hydroxide and hydrochloric acid.

4. Describe the color change of the following indicators: 

	Indicator
	Color in Acid
	Color in Base

	Litmus Paper
	
	

	Phenolphthalein
	
	

	Universal 
	
	


5. Describe the process of titration and sketch a titration curve.
6.Identify each as an acid or base          A- Acid

B- Base

___Turns litmus paper blue
__Turns Litmus paper red 
___Sour Taste

___Lemon Juice

___Slippery


___Soap                                      ___OH- producer
___ pH above 7
__pH below 7
              
___Bitter taste                          ___H+ producer
___Corrosive

7.  Complete the following table with the correct information about pH, pOH, [H+], [OH-, and identity

	pH
	[H+]
	pOH
	[OH-]
	Acid, base, or neutral

	
	1.0 x 10-6
	
	
	

	
	
	
	1x10-9
	

	7
	
	
	
	

	
	
	3
	
	

	
	1.0 x 10-2+
	
	
	


Practice Questions:

8. If the pH of a solution is 6, then _____.

        A.  [H+] = 1 x 106 M

B.  [H+] = 6 M

C.  [OH-] = 1 x 10-8 M

D.  pOH = 1

9.  What is the pH of a 0.001 M LiOH solution?

       A.  3

B.  1 x 10-3 

C.  4

D. 11
10. Rank the following substances in order of increasing pH:


1.  bleach

2.  vinegar

3.  soap


4.  water

Part D: Mixutues
Classification of Mixtures.  Complete the table below.

	
	Type of Mixture
	Size of particles
	Separated by filter paper?
	Tyndall effect?
	Clarity
	Example

	Solution
	
	
	
	
	
	

	Colloid
	
	
	
	
	
	

	Suspension
	
	
	
	
	
	


Define

Unsaturated solution _________________
Saturated Solution __________________________
Supersaturated Solution________________
What is meant by MOLARITY?_____________________________________________
1. Define a heterogeneous mixture.  Give 2 examples 

 
Define homogeneous mixture.  Give 2 examples 
2. Define  solute- 

 Define solvent- 
3. Give 3 ways to increase the rate at which a solute will dissolve


1-


2-



3-

      4. Colligative properties describe properties of _____________.
      5. When salt is added to water, the freezing point of water will _____________, this is called freezing point  

     __________.
      6. When salt is added to water, the boiling point of water will ______________, this is called boiling point ________.
      7. The rule of dissolving a solute in a solvent is ________________________________.  This means that a _______ solute can be dissolved in a polar solvent, but a nonpolar solute will _______ be dissolved in a polar solvent.
      8. ____________ is the universal solvent.
      9. List the following concentrated solutions in order from least concentrated to most concentrated



1M  

3.6 M  

8.9 M 

1.2 M   
Practice Questions

Use the diagrams below to answer questions 10-13. The diagrams show water and two aqueous solutions with different concentrations. The white spheres represent the solute particles; the black spheres represent water particles.
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                                                    B.     



C.  





10.  Which diagram represents the container having the highest vapor pressure? 
11.  Which diagram represents the container having the highest boiling point? 
12.  Which diagram represents the container having the highest freezing point? 
13.  Which diagram represents the solution of greatest concentration? 
14. More oxygen will dissolve in ____ water.

     A.  warm

B.  room temperature

C.  cold
15.  Polar substances will dissolve ____ substances.

     A.  polar

B.  nonpolar

C.  all of the above

16. Janet wants to dissolve carbon dioxide in water.  The rate of dissolving can be most improved by ____.

       A. decreasing the temperature and increasing the pressure.
       B. increasing the temperature and decreasing the pressure.

       C. decreasing the temperature and decreasing the pressure.

       D. increasing the temperature and increasing the pressure.

Part E: Intermolecular Forces

Use the following diagramed molecules to: 
1. Identify the type of intermolecular forces it would have
2. Rank the molecular from weakest intermolecular force to strongest
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3. For a series of small molecules of comparable molecular weight, which of the following choices lists 

        the intermolecular forces in the correct order of decreasing strength?

       A.  hydrogen bonding > dipole-dipole forces > London dispersion forces
       B.  dipole-dipole forces > hydrogen bonding > London dispersion forces

       C.  hydrogen bonding > London dispersion forces> dipole-dipole forces

       D. London-dispersion forces> dipole-dipole forces > hydrogen bonding

Part F: Phase Diagram 
For each of the questions on this worksheet, refer to the phase diagram for mysterious compound X.

1)
What is the critical temperature of compound X? 
___________
2)
If you were to have a bottle containing compound X in your closet, what phase would it most likely be in? ____________
3)
At what temperature and pressure will all three phases coexist?_______________
4)
If I have a bottle of compound X at a pressure of 45 atm and temperature of 1000 C, what will happen if I raise the temperature to 4000 C?___________________
5) 
What is the boiling point of the compound X 
at a pressure of 75 atm? ________
Part G: Solubility Curves

Use the graph below to answer the following questions. 

1. Which substance does not appear to increase greatly in solubility as the temperature is increased? ________
2. Which substance appears to decrease in solubility as the temperature is increased? Why? _______________________
3. Which substance is most soluble at 0oC? ___
4. Which substance is least soluble at 0oC? _____________________________
5. Which two substances have the same solubility at 71oC? _________________
6. What is the most KNO3 that can be dissolved in 100g of water at 70oC? ___________
7. At what temperature would you need 100g of water to dissolve 70g of KNO3?  ________
8. What is the most KClO3 that can be dissolved in 50g of water at 90oC? ________
9. 200g of water at 45oC is saturated with KNO3.  How much of it will come out of solution if the temperature is dropped to 10oC? _____
10. 50g of water at 0oC are saturated with KNO3.  How much KNO3 is in the solution? _____

Part H: Gas Laws
1. Complete the chart with the following information about each gas law
	Name of Law
	Properties that are related
	Property that remains constant
	Type of relationship
	Equation
	Example

	Boyle’s Law
	
	
	
	
	

	Charles’ Law
	
	
	
	
	

	Gay-Lussac’s Law
	
	
	
	
	

	Combined Gas Law


	
	
	
	
	

	Graham’s Law


	
	
	
	
	

	Dalton’s Law


	
	
	
	
	

	Ideal Gas Law


	
	
	
	
	

	Avogadro’s principle
	
	
	
	
	


3. Sketch a graph of Boyles’, Charles’ and Gay Lussac’s Law

See notes
Matching

______ 3.  Standard pressure in kPa.


A.  0

______4.  Standard pressure in atm.


B. 1

______5.  Standard pressure in mm Hg.


C.  8.314

______6.  Absolute zero in oC



D. 22.4

______7.  Standard temperature in oC


E.  101.3

______8.  Standard temperature in K.


F.  -273

______9.  Standard volume.



G.  273

______10.  Value for the ideal gas constant (R)

H.  760

______11.  Layer of the atmosphere containing ozone
A.  21

______12.  Layer of the atmosphere we live in.

B.  78

_____13.% of nitrogen in the air.


C.  troposphere

______14. % of oxygen in the air.


D.  stratosphere

Identify the change

15.  Additional gas is added to a soccer ball.  The pressure _______________________________.

16.  An inflated balloon is placed in a refrigerator.  The volume ___________________________.

17.  A piston in an engine compresses the gas into a smaller volume.  The pressure _________________.

Gas Law Calculations

Dalton’s Law of Partial Pressures.

18.  A mixture of hydrogen, ammonia, carbon dioxide and nitrogen gases exert a total pressure of 800. torr.  If the partial pressure of hydrogen is 120 torr, the partial pressure of ammonia is 170 torr, and the partial pressure of carbon dioxide is 240 torr, what is the partial pressure of nitrogen? 
Graham’s Law

19.  What is the relative rate of diffusion of He compared to NH3?  

Avogadro’s Law

20.  What volume will 1.5 moles of oxygen occupy at STP? 
Miscellaneous Review

21.  Convert 1.75 atm to torrs. 
22.  A sample of air occupies 2.50 L at a temperature of 22.0oC.  What volume will the sample occupy inside a hot air balloon at 43.0oC? 
23.  What is the pressure of a sample of hydrogen gas at 30.0oC if it has a pressure of 1.11 atm at 15.0oC? 
24.  The pressure of a sample of gas in a 1.00 L container is 0.988 atm.  What is the new pressure if the sample is placed in a 2.00 L container? 
25.  A balloon contains 146.0 mL of gas at a pressure of 1.30 atm and a temperature of 5.0oC.  If the pressure doubles and the temperature decreases to 2.0oC, what will be the new volume of the gas?  
26.  How many moles of oxygen will occupy a volume of 2.5 L at 1.2 atm and 25oC? 
Practice Questions: 

27. If the Kelvin temperature of a gas is tripled and the volume doubled, the new pressure will be _____.

        A.  1/6 the original pressure.

        B.  2/3 the original pressure.

        C.  3/2 the original pressure.
        D.  5 times the original pressure.

28. How does the number of moles of Ar in a 50 L container at 24oC and 748 mm Hg compare with the number of moles 

       of N2 in a 50 L container at 24oC and 748 mm Hg? 

       A.  There are twice as many moles of N2.

       B.  There are half as many moles of N2.

       C.  The ratio of moles of N2 to Ar is 28:40.

       D.  The number of moles is the same.
29.  Consider the following containers each containing the same type of gas at the same temperature. Arrange each of the samples in order from lowest to highest pressure.  Some may be equal in pressure. 
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