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Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 17 – Charles’ Law

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2.       a.  What is a phase?

b. How is the gaseous phase of matter characterized?

c. What types of movements do gas molecules possess?

3. What is the phase of a substance dependent on?

4. Compare and contrast the Celsius (°C) and the Kelvin (K) or absolute temperature scale.  Include boiling point and melting point of water, as well as absolute zero.

5. State Charles’ Law.

6. Write Charles’ Law as a mathematical formula.

7. What is the equation used to convert between degrees Celsius and Kelvin?

8. In which table in your Reference Tables do you find this equation?

9. Based on your experimental procedure, should your graph be connected to the origin (point 0,0).  Explain your answer.

Introduction:

The temperature dependence of the volume of a fixed quantity of gas at constant pressure was first reported by Jacques Alexandre Cesar Charles (1746–1823) in 1787.  This work was repeated by Joseph Louis Gay-Lussac and is attributed at times to him as well.  He found that when he plotted a graph of volume vs. temperature, it gave a linear relationship.  The temperature at the zero volume intercept is called absolute zero.  This is the lowest possible temperature.


In this lab, we will heat a gas contained in a flask and allow it to displace water contained in a second flask.  By measuring the water displaced, we can approximate the change in volume of the gas.

Problem: What is the relationship between the temperature and volume of a gas at a constant pressure?

Materials:  
ring stand



2 Erlenmeyer flasks with stoppers

thermometer



hot plate

rubber tubing



large graduated cylinder

Procedure:
1. Set up the Charles’ Law apparatus as shown by your teacher.

2. Create a Data Table to measure Charles’ Law.

3. Measure the starting temperature and initial volume of water.

4. Begin heating the flask.  Measure the temperature and volume at fixed intervals.  Obtain at least 8 data points.

5. Use your data table to prepare a graph of volume vs. temperature.  Be sure to label your axes and give your graph a title.

Discussion: Answer the following questions on a separate sheet of paper.

1. As the temperature of a quantity of gas increases, explain what is happening to the molecules inside a piston in terms of the Kinetic Molecular Theory.

2. If an increase in temperature were applied to a sealed container of gas with a fixed volume, what would happen to the pressure inside the container?

3. Sketch the following graphs on loose-leaf paper.  Label your axes.

a. Pressure vs. Temperature

b. Pressure vs. Volume

c. Volume vs. Temperature

4. For each of the graphs in question 3, identify the relationship as either direct or inverse.

5. The volume of a gas is 4.00 liters at 293 K and constant pressure.  For the volume of the gas to become 3.00 liters, what must the Kelvin temperature be equal to?

6. A gas occupies a volume of 40.0 milliliters at 20°C.  If the volume is increased to 80.0 milliliters at constant pressure, what will the resulting temperature be equal to?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 18 – Balancing Equations Using Molecular Models

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Differentiate between an atom and a molecule.

3. Which color represents oxygen atoms?  chlorine atoms?  sodium atoms?

4. State the Law of Conservation of Matter.

5. What is a molecule?

6.       a.   What is a coefficient?

b. What number is represented when there is no coefficient written?

7. What is a subscript?

8. What is a diatomic molecule?

9. What phase are most diatomic molecules found in?

10. What is a chemical equation?

11. How can you tell whether an equation is balanced?

12. What can an equation tell us about bonding?

Problem: How can we use molecular models to help us balance equations?

Introduction: 

To balance equations, we follow these four rules:

1. Equations must be balanced so that the number of atoms of each element is equal on the left side (reactants) and on the right side (products) of the reaction.

2. We MUST NOT change the subscripts of any of the reactants or products; if we did that, we would be changing the very nature of the substances, and often inventing substances that don’t exist.

3. We can change the coefficients of each substance.  These coefficients represent the number of moles (amount) of each substance.

4. Equations should always be balanced using the smallest whole number coefficients. 

Materials: Model Kits containing 16 of each type of atom and 24 bonds:

White = Hydrogen


Green = Chlorine, Sodium, or Potassium


Red = Oxygen



Black = Carbon, Nitrogen or Aluminum

Procedure and Observations:

1. Construct models of each of the following molecules:

a. Hydrogen gas (H2)
b. Chlorine gas (Cl2)

c. Hydrochloric acid (HCl)

2. Using the molecules constructed in Step 1, determine how many molecules of each substance would be needed to balance the equation for the formation of hydrochloric acid:


__H2(g) + __Cl2(g) ( __HCl(g)

REMINDER: You cannot modify the molecules themselves.  All you can do is build more molecules of the same three substances.

· Sketch models of all of the molecules you constructed:

Hydrogen gas

+
Chlorine Gas

(

Hydrochloric Acid

Check your work.  When the equation is balanced:

How many atoms of hydrogen are on the left side of the equation? 

_____

How many atoms of hydrogen are on the right side of the equation?
_____

How many atoms of chlorine are on the left side of the equation? 

_____

How many atoms of chlorine are on the right side of the equation?

_____

3. Repeat the procedure step 2 for the following reaction:

___NaN3 ( ___Na + ___N2
· Sketch models of all of the molecules you constructed:

Sodium Azide 

(
Sodium metal

+

Nitrogen Gas

Check your work.  When the equation is balanced:

How many atoms of sodium are on the left side of the equation? 

_____

How many atoms of sodium are on the right side of the equation?

_____

How many atoms of nitrogen are on the left side of the equation? 

_____

How many atoms of nitrogen are on the right side of the equation?

_____

4. Using models, balance the following equations:

a. ___N2 + ___H2 ( ___NH3
b. ___CH4 + ___O2 ( ___CO2 + ___H2O

c. ___Al + ___O2 ( ___Al2O3
5. Given the equation below, construct models to represent the equation as written.

4K + 4H2O ( 4KOH + 2H2
a. Does this equation below obey the law of conservation of matter?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________
b. Explain why this equation is not considered “balanced” according to the rules given in the introduction. 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Discussion: Answer the following questions on a separate sheet of paper.

1. Why is it necessary for an equation to be balanced?

2. Why can’t the subscripts be changed in a compound?

3. Based on the equation in Procedure Step 4c, answer the following questions.  Show all work.

a. How many moles of O2 would be needed to produce 6 moles of Al2O3?

b. How many moles of Al would be needed to produce 2 moles of Al2O3?

c. How many moles of O2 would be needed to react completely with 6 moles of Al?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 19 – Mole Lab

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.  

1. Write a hypothesis about the problem question.
2. Based on your procedure, how will you know when the reaction has gone to completion?

3. Where do you find the formula for mole calculations on your Reference Table?

4. What is the gram formula mass of sulfuric acid (H2SO4)?

a. What is the mass, in grams, of 2 moles of sulfuric acid?

b. How many moles are contained in a 49 g sample of sulfuric acid?

5. What is the gram formula mass of calcium hydroxide, Ca(OH)2?

a. What is the mass, in grams, of 0.64 moles of calcium hydroxide?

b. How many moles are contained in a 116 g of calcium hydroxide?

Problem: How do we convert between mass and moles?

Introduction: A mole of anything contains the Avogadro’s Number (6.02 x 1023) of that thing.  Just as a dozen of anything always contains 12 of that thing.  So:


1 dozen eggs = 12 eggs


1 dozen donuts = 12 donuts


1 mole of eggs = 6.02 x 1023 eggs


1 mole of atoms = 6.02 x 1023 atoms

As you have seen from your work in balancing equations, when elements and compounds react they react in definite proportions of atoms and molecules.  For example, given the equation:

N2(g) + 3H2(g) ( 2NH3(g)

This equation tells you that 1 molecule of nitrogen gas reacts with 3 molecules of hydrogen gas to form 2 molecules of ammonia (NH3) gas.  Because a mole is a fixed number of atoms, this also means that 1 mole of nitrogen gas will react with 3 moles of hydrogen gas to form 2 moles of ammonia gas.  The reason we use moles is because individual atoms and molecules are too small to see or measure.

When we go into a lab, we cannot directly measure the number of moles of a substance.  Instead, we measure the mass of a substance and can then calculate the number of moles using the gram formula mass.  The gram formula mass is the mass, in grams, of 1 mole of a substance.  Calculating this is made easier by the fact that the gram formula mass, in grams, is numerically equal to the atomic mass of an element, or the sum of the atomic masses of every element in a compound.  For example:

1 mole of carbon atoms = 12 g of carbon atoms

1 mole of carbon dioxide (CO2) molecules = 44 g of carbon dioxide (CO2) molecules

In order to use the correct amounts of the substances in a chemical reaction, we must be able to convert between grams and moles.

To convert from moles to mass (grams):

Mass (g) = # of moles x gram formula mass

To convert from mass (grams) to moles:

Moles = mass (g) / gram formula mass

Materials:
Triple-beam balance

cups


chalk

distilled water


crucible

baking soda

vinegar

Part A: Determining the number of moles in your full name.

Procedure: Take a piece of chalk (CaCO3) and weigh it.  Write the names of everyone in your group in block letters, colored in.  Reweigh the chalk.  The idea is to use as much chalk as possible to see an appreciable difference when reweighed.

Results:

	Initial mass of chalk
	

	Final mass of chalk
	

	Mass of chalk used 
	

	Moles of chalk used
	


Part B: Determining the number of moles in a sip.

Procedure: Weigh an empty cup.  Fill the cup halfway with spring water and weight it.  Take a sip of water from the cup and reweigh it.

Results:

	Initial mass of water
	

	Final mass of water
	

	Mass of water in sip
	

	Moles of water in sip
	


Part C: Determining the number of moles of carbon dioxide released in a reaction.

Procedure: Weigh a graduated cylinder.  Add 5 mL of vinegar to the graduated cylinder and weigh it.  Weigh a crucible.  Add a splintful of baking soda to the crucible and weigh it.  Pour the vinegar into the crucible and wait until the reaction stops.  Reweigh the crucible with the vinegar and baking soda in it. 

Results:

	Initial mass of vinegar
	

	Initial mass of baking soda
	

	Mass of vinegar + baking soda before mixing
	

	Mass after mixing
	

	Mass of CO2 released
	

	Moles of CO2 released
	


Discussion: Answer the following questions on a separate sheet of paper.

1. Calculate the gram-formula mass of:

a. NH3
b. Na2CO3
c. (NH4)3PO4
2. Determine the number of moles of substance in:

a. 4.50 g of H2O

b. 471.6 g of Ba(OH)2
c. 129.68 g of Fe3(PO4)2
3. What is the mass in grams of:

a. 2.0 mol NaCl

b. 0.625 mol Ba(NO3)2
Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Back of Lab 19

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 20 – Percentage of Water in Popcorn

Pre-lab questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, why is it necessary to weigh the beaker with 1mL of oil?

3. What is a hydrate?  Give an example of a hydrated substance we have used in lab.

4. Define anhydrous.  How can a hydrate be changed to its anhydrous form?

5. Why would it be better to use plain popcorn instead of buttered popcorn for this experiment?

6. Write the formula for calculating percent by mass.

7. Predict what will happen to the water in the popcorn kernels when you pop them.

Problem: What is the percent by mass of water in popcorn?

Introduction:

Human beings have been popping corn for thousands of years. In fact, archeologists discovered some very stale popcorn in New Mexico that was about 4,000 years old! Even with extra butter that would still be pretty chewy. Popcorn was very important to the Aztecs, who not only ate it but used it as decoration in their religious ceremonies. And during World War II, when sugar was rationed in the U.S., popcorn became a popular substitute for candy.

Corn contains water trapped inside the kernels.  When the kernel is heated, the water begins to get hot and ultimately turns to vapor.  As the water vapor molecules are heated, they begin to move faster and build up pressure.  When the pressure reaches a certain point, the kernel pops, releasing the vapor.  When you open a bag of popped popcorn, you can see and feel the steam released from the kernels.

In this lab, you will be calculating the mass percent of water in popcorn by comparing the masses of the popcorn before and after heating.  The mass percent of water in a hydrate like MgSO4(7H2O (Epsom salt = Magnesium Sulfate Heptahydrate) can be calculated in a similar way.  The formula for calculating percent composition can be found in Reference Table T.

Materials: 

Mass balance





15 kernels of popcorn

Beaker or Erlenmeyer Flask



Hot plate

Corn or Vegetable oil




Graduated Cylender

Procedure:

1. Use the mass balance to determine the mass of 15 kernels of popcorn.

2. Pour 1ml of oil into your beaker.

3. Measure the mass of the beaker & 1 mL of oil.

4. Place 15 kernels of unpopped popcorn in your beaker.

5. Use the balance to determine the mass of the beaker, oil & unpopped popcorn kernels.

6. Place the beaker on a hot plate and carefully cover the beaker.

7. Once all the kernels have popped, remove the beaker from the hot plate.

8. Find the mass of the beaker, oil & popped popcorn.

9. Calculate the mass of the popped popcorn.

10. Calculate the mass of the water lost by finding the difference between the mass of the unpopped popcorn and the mass of the popped popcorn.

11. Calculate the percentage composition of water in the popcorn using the calculated mass of water and the mass of just the unpopped popcorn kernels.  Show all work.

Observations: 

Measured Data

	Mass of unpopped popcorn kernels
	

	Mass of beaker + oil
	

	Mass of unpopped corn + beaker + oil
	

	Mass of popcorn after popping + beaker + oil
	


Calculated Data

	Mass of popped popcorn
	

	Mass of water lost during popping
	

	Percentage by mass of water in popcorn
	


Discussion: Answer the following questions on a separate sheet of paper.

1. Sometimes, some of the kernels do not pop.  Give an explanation as to why some of the kernels don’t pop.

2. How would your answer for the percentage by mass of water be different if all of the kernels hadn’t popped?  Explain.

3. If you had a bag of the same type of popcorn that was twice as big as the one used in this activity, what would you expect the percentage of water in the popcorn to be?  Explain.

4. Gypsum is a mineral that is used in the construction industry to make drywall (sheetrock). The chemical formula for this hydrated compound is CaSO4• 2 H2O. A hydrated compound contains water molecules within its crystalline structure. Gypsum contains 2 moles of water for each 1 mole of calcium sulfate.

a. What does the symbol (•) represent in the formula CaSO4• 2 H2O?

b. What is the gram formula mass of CaSO4 • 2 H2O?

c. Show a correct numerical setup for calculating the percent composition by mass of water in this compound.

d. Record your answer.

5. A hydrated salt is a solid that includes water molecules within its crystal structure. A student heated a 9.10-gram sample of a hydrated salt to a constant mass of 5.41 grams. What percent by mass of water did the salt contain?
Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 21 – Periodic Properties Part B – Solubility of Salts of Group 2 Elements

Pre-lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, why should you place the well plate on a sheet of white paper?

3. Based on your procedure, why should you avoid placing the droppers into the wells?

4. Define: double replacement reaction, ionic compound, cations, anions, aqueous solutions, precipitate.

Problem: Which combination of ionic solutions form precipitates indicating a double replacement reaction, and how will the solubility vary in a group on the Periodic Table?

Introduction:


When you suffer from acid indigestion, you would reach for antacid tablets to counteract your upset stomach.  These antacid tablets generally contain calcium carbonate, CaCO3.  This compound reacts with the hydrochloric acid, HCl, in your stomach in the following way.




CaCO3(aq)  +  2HCl(aq)  CaCl2(s)  +  2H2CO3(aq) 

This reaction is an everyday example of a double replacement reaction.  A double replacement reaction usually takes place between two ionic compounds that are dissolved in water.  The cation of one compound replaces the cation in another compound to produce two new compounds.  The new combination of cations and anions yields a product that may be a precipitate, a gas, or water.  Precipitates are solids that form from the reaction between compounds that are soluble in water.


     In this investigation you will mix several pairs of aqueous solutions and ionic compounds.  You will observe which combinations of solutions result in the formation of a precipitate (ppt) and those which are soluble (s).  

Materials:

Goggles



0.1 M magnesium nitrate [Mg(NO3)2]

well plate



0.1 M calcium nitrate [Ca(NO3)2]

sheet of white paper


0.1 M strontium nitrate [Sr(NO3)2]

marking pencil


0.1 M barium nitrate [Ba(NO3)2]

wash bottle



1 M sulfuric acid, [H2SO4]

unknown salt solution


1 M sodium carbonate [Na2CO3]

distilled water



1 M potassium chromate, [K2CrO4]

droppers

Procedure:  

1. Put on your goggles.  Label the wells of the well plate as shown in Figure-1.  Place the well plate on the sheet of white paper.  Use a dropper to place five drops of magnesium nitrate solution, Mg(NO3)2,  into each of the wells A1 through A3.

2. Place five drops of calcium nitrate solution, Ca(NO3)2 , into each of the wells B1 through B3

3. Then place five drops of strontium nitrate solution, Sr(NO3)2, into wells C1 through C3. Then do the same for the barium nitrate solution, Ba(NO3)2, adding five drops into wells D1 through D3.  Then place five drops of unknown solution into wells E1 through E3.

4. Now you will add a different ionic solution to each column of the wells.  So as not to contaminate the solutions you are testing, avoid placing the droppers into the wells.  Add five drops of sulfuric acid solution, H2SO4, into wells A1, B1, C1, D1,and E1.  Observe whether or not a precipitate forms in each of the wells and record your observations in Data Table 1, by writing, ppt.  If no precipitate is formed, this indicates that the solutions are soluble in each other.  Record these observations in the Data Table by writing, s.

5. Add five drops of sodium carbonate solution, Na2CO3, into wells A2, B2, C2, D2,and E2.  Record your observations in the Data Table.

6. Add five drops of potassium chromate solution, K2CrO4, into wells A3, B3, C3, D3,and E3 and record your observations.

7. Clean up your work area and wash your hands.

Observations: Create a Data Table showing whether the products of each double replacement reaction are soluble or insoluble.

Discussion: Answer the following questions on a separate sheet of paper.  All multiple-choice questions must include a one sentence explanation.

1. Identify the unknown.

2. Determine the relationship that you see in Data Table 1 between the solubility of salts containing alkaline earth metal ions and the positions of the metals in the periodic table.

3. Based on the data in Data Table 1, you may not have been able to identify your unknown specifically.  Explain.

4. Based on Reference Table F, which of these salts is the best electrolyte?

(1) sodium nitrate

(2) magnesium carbonate

(3) silver chloride

(4) barium sulfate

5. According to Table F, which of these salts is least soluble in water?

(1) LiCl       

(3) FeCl2
(2) RbCl     

(4) PbCl2
6. According to Reference Table F, which of these compounds is the least soluble in water?

(1) K2CO3 

(3) Ca3(PO4)2
(2) KC2H3O2 

(4) Ca(NO3)2
Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 22 – Solubility Curve of KNO3
Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Define the following terms.

solute; solvent; solubility; saturated solution; unsaturated solution; supersaturated solution

3. Procedure steps 3 and 4 tell you to add a certain amount of solute and a certain amount of water to test tube 1.

a. What is the ratio of grams of solute to grams of water in test tube 1?

b. Write an equivalent ratio for grams of solute per 10 grams of water in test tube 1.

c. Write an equivalent ratio for grams of solute per 50 grams of water in test tube 1.

d. Write an equivalent ratio for grams of solute per 100 grams of water in test tube 1.

4. In the space provided in your observations section, calculate the ratios of grams of solute per 100 grams of water for each of the other test tubes.  Record your results in the data table.

5. On graph paper, draw a set of axes.  Label the y-axis solubility and the x-axis temperature.

6. Scale the y-axis based on the solubility values you calculated.

7. Why is it necessary to warm the thermometer in Procedure Step 2 before placing it into the solutions? 

Problem: How does the solubility of potassium nitrate depend on temperature?

Introduction:

The maximum amount of solute that will dissolve in a given amount of solvent is called its solubility. What factors determine the solubility of a substance? 

· The identity of the solute affects the amount of the substance that can dissolve. For example, sodium iodide is more soluble than sodium chloride in a given amount of water.

· The identity of the solvent also affects the solubility of a substance. Sodium chloride is highly soluble in water but not very soluble in ethanol. We will restrict ourselves to using water as a solvent.

· Temperature of the solvent is another factor affecting solubility. The solubility of most solids varies directly with temperature. In other words, the higher the temperature of the solvent, the more solute will dissolve—that is, the greater the solubility of the solid.

In this investigation, you will study the relationship between the solubility of potassium nitrate (KNO3) and the temperature of the water solvent.  You might think that this would involve heating a solution until all the KNO3 is dissolved, and then measuring the temperature.  However, this would be a very slow and painstaking process; we would have to raise the temperature 1 degree at a time to ensure that we get the exact temperature at which it dissolves.

There is an easier method: crystallization.  We will heat the KNO3 solution until all of the solute is dissolved, and then let it cool until crystallization occurs.  Crystallization indicates when the solution has become saturated, meaning that it contains the maximum amount of KNO3 (solute) in a given amount of water. From this solubility data, a solubility curve for KNO3 can be constructed.  Table G in your Reference Tables shows the solubility for a number of different salts (ionic solids), as well as three gases.

Materials

chemical splash goggles


laboratory balance

potassium nitrate (KNO3)


4 test tubes

graduated cylinder, 10-mL


marking pen

test-tube rack




beaker

thermometer




stirring rod

hot plate




test-tube holder

Procedure

1. Put on your goggles. Label four test tubes 1-4 with a marking pen. Place them in a test-tube rack.

2. Fill a beaker three-fourths full of tap water, place a thermometer in it, and heat the water on a hot plate until its temperature is about 90°C. CAUTION: Do not touch the hot plate or heated water with your bare skin. While you are waiting for the water to heat, go on to Steps 3 and 4.

3. Place the following masses of potassium nitrate (KNO3) into the test tubes:

2.0 g in test tube 1 

4.0 g in test tube 2 

6.0 g in test tube 3 

8.0 g in test tube 4

4. Add 5.0 g water to each test tube.  (Reminder: 1 g water = 1 mL water)

5. Place test tube 1 in the hot water bath. Stir the KNO3 solution with the stirring rod until the solid is completely dissolved. Remove the stirring rod and rinse it off. Re​move test tube 1 from the hot water bath and place test tube 2 in, using a test-tube holder.

6. Place the warm thermometer from the hot water bath into test tube 1. 

7. Watch test tube 1 for the first sign of crystallization and when it occurs record the temperature in the Data Table.

8. When test tube 2 is finished dissolving, remove it from the hot water bath and repeat Steps 6 and 7.

9. Repeat Steps 5-7 for test tubes 3 and 4.

10. Place all the test tubes back in the hot water bath and redissolve the solid. Flush the solutions down the drain with plenty of hot water. Turn off the hot plate. Clean up your work area and wash your hands before leaving the laboratory.

Observations: 

1.   For each test tube, determine the solubility of KNO3 in grams of solute per 100 g H2O.

test tube 1:

test tube 2:

test tube 3:

test tube 4:

2.  Fill in the data table

	Test Tube #


	Temperature (°C)


	Solubility 

(g of solute per 100 g of H2O)

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Discussion: Answer the following questions on a separate sheet of paper.

1. Construct a solubility curve for KNO3 by graphing the mass of KNO3 per 100 grams H2O (solubility) versus temperature. Place temperature on the x-axis and solubility on the y-axis. Connect the points in a smooth curve. 

2. Describe the relationship between the solubility of KNO3 and the temperature of the solvent.

3. Using your graph, determine the maximum number of grams of KNO3 that can be dissolved in 100 g of H2O at the following temperatures: 

a. 35°C

b. 60°C 

c. 70°C

4. Based on your graph, what is the maximum number of grams of KNO3 that could be dissolved in 50 g of H2O at 40°C?

5. Based on your graph, what is the maximum number of grams of KNO3 that could be dissolved in 200 g of H2O at  50°C?

6. Using your graph, predict whether the following solutions of KNO3 would be considered saturated, unsaturated, or supersaturated.

a. 75 g KNO3/100 g H2O at 40°C 

b. 60 g KNO3/100 g H2O at 50°C

7. Sketch the general shape for a solubility curve for a gas.

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 23 – Precipitates and Solubility Rules

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, why does your Data Table only include boxes for half of the possible combinations of solutions?

3. Define soluble, insoluble, solution, precipitate, double replacement reaction

4. How many products are there in a double replacement reaction from which to choose the precipitate? 

5. How can you recognize a precipitate when you see one?

6. Give one example of a soluble salt and one example of an insoluble salt.

7. On a separate sheet of paper titled Observations, write two equations for each of the double replacement reactions you will conduct during the lab.  You must write the word equation and the formula equation for each substance.  Leave a space after each formula; later you will write in the phase of each substance.  The first one is given as an example.

ex.
 potassium phosphate + silver nitrate → potassium nitrate + silver phosphate


      K3PO4

+  AgNO3       →      KNO3
         +     Ag3PO4

Note: You do not need to balance the equations.  However, each formula must be written correctly, based on the charges of the ions involved.  Note, in the example, that the product is NOT K3NO3.  There is no such thing!  Since K has a +1 charge, and NO3 has a –1 charge, KNO3 is the proper formula for potassium nitrate.
Problem:  What are the precipitates that form from the reactions of salt solutions?

Introduction

What do geothermal vents have in common with a bathtub ring? The vents spew clouds of mineral-rich water from deep inside Earth into the ocean near mid-ocean ridges. A bathtub ring is a deposit formed from hard water and soap. Both involve the process of precipitation, the forma​tion of insoluble or slightly soluble solids. When oppositely charged ions come in contact, they attract each other, and if that attraction is stronger than the ions' attraction to water, they form crystalline solids.

When two different ionic solutions are combined and a precipitate forms, they have under​gone a double replacement reaction in which one of the products is insoluble. The reaction of aqueous solutions of calcium chloride and zinc sulfate, for example, combines Ca2+ ions and SO42- ions. The formation of the precip​itate is described by the following equation:

calcium chloride + zinc sulfate → zinc chloride + calcium sulfate

CaCl2(aq) + ZnSO4(aq) → ZnCl2(aq) + CaSO4(s) 

The identity of precipitates can also be deduced from the results of combining pairs of salt solutions, as you will do in this investigation. A comparison of the products from the combinations allows for the identification of any precipitates that form. In this investigation, you will combine pairs of six given salt solutions and look for precipitates. After you write a chemical equation for each combination, you will attempt to deduce which products are precipitates.

Materials:

chemical splash goggles 


latex gloves

well plate




marking pen

The following 0.1 M solutions: 

potassium phosphate (K3PO4)


sodium carbonate (Na2CO3)

magnesium chloride (MgCl2)


copper(II) sulfate (CuSO4)

sodium nitrate (NaNO3)


silver nitrate (AgNO3)


Procedure

1.    Put on your goggles. Obtain each solution and label them if necessary. Mark the well plates with the names of the six solutions in the manner shown in the Data Table.

2.   Put on your gloves. In the upper left well of the well plate, combine the first pair of solutions, five drops each, using the micropipets.  If a precipitate appears, write ppt.  If the products are both soluble, write s.

3.    Continue the solution combinations (15 total) until each of the solutions has been combined with each of the others. Record the results in the Data Table.  Dispose of any solutions containing silver compounds in a labeled container provided by your teacher.

5.   Wash the well plate with soapy water, then rinse thoroughly. Clean up your work area and wash your hands before leaving the laboratory.

Observations: 

	
	K3PO4
	Na2CO3
	MgCl2
	CuSO4
	NaNO3
	AgNO3

	AgNO3
	
	
	
	
	

	NaNO3
	
	
	
	

	CuSO4
	
	
	

	MgCl2
	
	

	Na2CO3
	

	K3PO4


1. Go to the reactions you wrote in the pre-lab.  All of your reactants were soluble salts.  Therefore, write the phase symbol (aq) next to each formula in the reactants.

2. Based on your experimental Data Table, find those equations that did not form a precipitate.  Since they did not form a precipitate, both products in these equations must be soluble.  Label each of these salts with the phase symbol (aq), indicating that they are soluble.

3. Find the reactions that did form a precipitate.  We must now become detectives to determine which of the two products is the precipitate.

a. See if either of these products existed in any of the other reactions.  If you find the exact same product in another reaction, and it is labeled (aq), then it is soluble.  Label it with the phase symbol (aq) in this reaction as well.

b. Once you have identified one of the products as soluble, the other product must be insoluble to form the precipitate.  Label this precipitate with the symbol (s) for solid.

4. There will be a few equations left for which no precipitate can be identified right now.  We will address these equations in the discussion.
Discussion: Answer the following questions on a separate sheet of paper.  All multiple-choice questions must include a one sentence explanation.

1. In the observation section, you had several reactions where we could not identify which of the products was the precipitate.

a. List the products for these reactions.

b. Using Reference Table F, identify whether each of these products is soluble or insoluble.  (Note: one product from each equation should be soluble, and one product should be insoluble)

2. Which metal ions of those encountered in this investigation would you expect to find contributing to precipitates formed on the ocean floor around geothermal vents? Explain your answer.

3. Which two solutions, when mixed together, will undergo a double replacement reaction and form a white, solid substance?

(1) NaCl(aq) and LiNO3(aq)

(2) KCl(aq) and AgNO3(aq)

(3) KCl(aq) and LiCl(aq)

(4) NaNO3(aq) and AgNO3(aq)

4. Which ion, when combined with chloride ions, Cl–, forms an insoluble substance in water?

(1) Fe2+ 
(3) Pb2+
(2) Mg2+ 
(4) Zn2+
5. Based on Reference Table F, which of these saturated solutions has the lowest concentration of dissolved ions?

(1) NaCl(aq) 

(3) NiCl2(aq)

(2) MgCl2(aq) 

(4) AgCl(aq)

6. Which compound is insoluble in water?

(1) BaSO4 

(3) KClO3
(2) CaCrO4 

(4) Na2S

7. Which of the following compounds is least soluble in water?

(1) copper (II) chloride

(2) aluminum acetate

(3) iron (III) hydroxide

(4) potassium sulfate

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 24 – Electrolytes

Pre-lab questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.
2. Based on your procedure, why should the wires not touch each other?

3. What is an ionic compound?  What is a covalent compound?

4. What is an electrolyte?  What is a non-electrolyte?

5. What types of substances are electrolytes?  Give two examples of each type.

6. What types of substances are non-electrolytes?  Give two examples of each type.

7. Define dissociation

8. What causes a solution to conduct electricity?

9. How many moles of ions does one mole of NaCl produce in solution?

10. In order for the bulb to light the circuit needs to be completed.  Should the switch be open or closed?  Explain.

11. Should the electrodes be touching each other in the solution or not touching each other?  Explain.

12. Explain why NaCl(s) does not conduct electricity while NaCl(aq) does.

Problem: How can we distinguish between electrolytes and non-electrolytes?

Introduction: 

Julie was asked to determine whether several solutions could conduct an electric current.  She built the conductivity tester shown below from a light build connected to a 12-volt battery.
Julie then put each solution to be tested in a beaker and placed the wire electrodes into the solution.  Those solutions that were capable of conducting an electric current caused the light bulb to light up.  Julie constructed a chart like the one below to record her results of testing each solution.

As you can see from her table, when Julie tested the distilled water, she found that it did not conduct electric current.  When she tested a sample of tap water, however, she found that it did conduct electric current.  Because of these observations, Julie mixed her test solutions with distilled water.

Tap Water
Distilled Water

[image: image1.png]



Procedure: Test each solution using the setup shown to determine if the solutions are electrolytes or not.  Do not allow the wires to touch inside the solution.

Observations:

Create a Data Table with space for 12 more substances:

	Test solution
	Lit bulb
	Did not light bulb

	Distilled water
	
	X

	Tap water
	X
	


Discussion: Answer the following questions on a separate sheet of paper.

1. Which of the substances tested are electrolytes?  For each electrolyte, classify what type of substance it is.

2. Choose an electrolyte and a non-electrolyte from your experiment.  Describe what happens to a molecule of each substance as it dissolves in water.  How is this related to each substance’s conductivity?

3. The distilled water did not conduct electricity, but the tap water sample did.  What is a possible explanation for this result?

4. The equation for the saturated solution equilibrium of potassium nitrate (KNO3) is shown below.
KNO3(s) + energy [image: image2.bmp] K+(aq) + NO3–(aq)

In the space provided below, diagram the products. Use the key provided below. Indicate the exact arrangement of the particles you diagram.
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Base your answer to question 5 on the diagram below.  It shows four flasks, each containing 100 milliliters of aqueous solutions of equal concentrations at 25°C and 1 atm.
[image: image4.png])\
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5. Make a table classifying each solution as electrolyte or non-electrolyte.  Give a reason for each answer.
6. Based on Reference Table F, which of these salts is the best electrolyte?
(1) sodium nitrate

(2) magnesium carbonate

(3) silver chloride

(4) barium sulfate

Explain your answer

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.
Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 25 – Properties of Acids and Bases

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, why is it necessary to swirl the test tube?

3. Define: Arrhenius acid, Arrhenius base, pH, neutralization, indicator.

4. What is the pH range for acids?

5. What is the pH range for bases?

6. What is the pH when equal amounts of a strong acid and a strong base are mixed together?

7. What is the name of the only positive ion found in an aqueous solution of sulfuric acid?

8. A sample of Ca(OH)2 is considered to be an Arrhenius base because it dissolves in water to yield _____________.

Problem: What are some properties of common acids and bases?

Introduction: Acids and bases are common chemicals in everyday life.  Many products – from shampoos to fruit juices, from medicines to cleaning agents – derive much of their usefulness from their activity as acids or bases.  Arrhenius acids can be classified as substances that ionize in aqueous solution to produce hydrogen ions, H+, which bond with water molecules to form hydronium ions, H3O+.  Arrhenius acids react with metals to produce hydrogen gas and turn litmus paper red.  Arrhenius bases can be classified as substances that dissociate in aqueous solutions to produce hydroxide ions, OH-.  Arrhenius bases turn litmus paper blue and feel slippery.  The strengths of acids and bases depend on the extent to which they ionize, or dissociate.  Strong acids or bases dissociate almost completely, while acids or bases dissociate to a lesser degree.  When an Arrhenius acid and an Arrhenius base are mixed together, they neutralize each other.  When an acid and bas neutralize each other, they produce a salt and water.

Materials:

blue litmus paper

1.0 M HCl

Zn strips

red litmus paper

1.0 M HC2H3O2
Mg strips

pH paper


1.0 M NaOH

Cu strips

bromthymol blue

3.0 M HCl

Fe filings

methyl orange


goggles

well plate

phenolphthalein 

test tubes

test tube rack

Procedure and Observations:

Part A: Using Indicators

1. Add five drops of each of the following solutions to separate labeled depressions in the well plate:  1.0 M HCl, 1.0 M HC2H3O2, 1.0 M NaOH, 1.0 M Mg(OH)2 and the unknown.

2. Place a drop of each solution onto a piece of red litmus paper.  Record your observations in Data Table 1.

3. Repeat Step 2, using blue litmus paper and then pH paper.  Record your observations.

4. Add 1 drop of phenolphthalein to each solution.  Record your observations.  Pour out the solutions.

5. Add 5 drops of each solution to a new, clean section of the well plate.  Repeat step 4 using bromthymol blue.

6. Repeat step 5 using methyl orange.  Discard the solutions by rinsing them down the drain with plenty of water.  Rinse the well plate with water and dry.

Data Table 1: Reactions with Indicators

	Solution
	Red litmus
	Blue litmus
	pH paper
	Phenolphthalein
	Bromthymol Blue
	Methyl Orange

	1.0 M HCl


	
	
	
	
	
	

	1.0 M HC2H3O2


	
	
	
	
	
	

	1.0 M NaOH


	
	
	
	
	
	

	1.0 M Mg(OH)2


	
	
	
	
	
	

	Unknown


	
	
	
	
	
	


Part B: Reactions of Acids with Metals

7.  To four separate, clean, labeled wells in your well plate, add 1 small piece of zinc, magnesium, iron and copper.

8. To each of these wells, add enough 3.0 M HCl to cover the metal completely.  Observe and compare the relative rates of reaction of the metals with the acid.  Record your observations in Data Table 2.

Data Table 2: Reactions with Metals

	Metal
	Observations when mixed with 3.0 M HCl
	Speed of reaction from fastest to slowest

	Zinc


	
	

	Magnesium


	
	

	Iron


	
	

	Copper


	
	


Part C: Neutralization

9. Using a dropper, add ten drops of 1.0 M HCl to a clean test tube.  Test with pH paper.  Record your observations.

10. Using a second dropper, add 10 drops of 1.0 M NaOH to the acid, one drop at a time.  Test the solution again with pH paper.  Record your observations.  Rinse out the test tube.

11. Repeat step 7.  Add one drop of phenolphthalein to the solution.

12. Carefully dropper in 1.0 M NaOH to the test tube.  Swirl the test tube after each drop to mix the contents.  Continue adding until you see a permanent color change.  Record the number of drops needed to cause a permanent color change.

13. Clean up your work area and wash your hands thoroughly before leaving the laboratory.

Data Section 3: Neutralization

pH of acid solution before mixing: __________________

pH of solution after mixing: _______________________

Number of drops of 1.0 M NaOH added: _____________

Color after color change: __________________________

Discussion: Answer the following questions on a separate sheet of paper.

1. Which of the substances used in this lab are acids?  Which are bases?

2. Write the equation for the neutralization reaction between HCl and NaOH.

3. What type of reaction is this?

4. A student is given two beakers, each containing an equal amount of clear, odorless liquid. One solution is acidic and the other is basic.
a State two safe methods of distinguishing the acid solution from the base solution.
b For each method, state the results of both the testing of the acid solution and the testing of the base solution.

5. According to Reference Table M, what is the color of the indicator methyl orange in a solution that has a pH of 2?

6. What pH represents the strongest acid?  What pH represents the strongest base? 

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Back of Lab 25

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 26 – Titration

Pre-lab questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. According to your procedure, how should the solution from the buret be added?  Explain why this is necessary.

3. What is an acid?  Give 2 examples.

4. What is a base?  Give 2 examples.

5. What is a neutralization reaction?

6. Write a neutralization reaction for hydrochloric acid and sodium hydroxide.

7. What is a spectator ion?

8. Identify the spectator ions.

9. Define titration, equivalence point, endpoint, indicator.

10. What is a standard solution?

11. How do you read the volume of a liquid using the meniscus?

Problem: How can we determine the concentration of an unknown acid or base solution?

Introduction:

Titration is a procedure for determining the concentration of an unknown solution, usually an acidic or basic solution.  For an acid-base titration, this technique is effective because one mole of H+ ions exactly neutralizes one mole of OH- ions.  By the use of colored indicators, we can see when an acid or base has been completely neutralized, and at that point, called the end point of titration, we know that we have used equal moles of H+ ions and OH- ions.  Since some acids may be more concentrated than others, and some bases may be more concentrated than others, we sometimes have to use different amounts of acid or base solutions.  We can account for this by using the formula for titration found in your Reference Table.

MaVa = MbVb
When this formula is used, it indicates that the acid has been completely neutralized by the base, and vice versa.

Materials and equipment: 

ringstand

buret clamp

buret

beaker’

goggles

phenolphtalein 
HCl solution
NaOH solution
funnel


graduated cylinder
Procedure:

1. Attach the buret to the clamp on the ringstand.

2. Fill a buret with approximately 20 mL of a solution of NaOH of known molarity.

3. Use the buret on the teacher’s bench to add exactly 10.0 mL of the unknown acid solution into a clean, dry beaker.  Be sure to record the initial and final volume of the acid solution.  (Record all volumes to the nearest tenth of a milliliter.)

4. Add 1 drop of phenolphthalein indicator, and stir.

5. Record the initial volume of the base.  Add the base from the buret drop by drop, swirling after each drop, until the solution remains pink.

6. Read the meniscus on the buret and record the final volume of the base.

7. Wash out your beaker thoroughly, scrubbing with soap.

8. Repeat the entire procedure for Trial 2.

Data/Observations:

1.  Fill in the Data Table below for both trials.

	
	Trial 1
	Trial 2

	Initial volume of acid (mL)
	
	

	Final volume of acid (mL)
	
	

	Volume of acid used (mL)
	
	

	Initial volume of base (mL)
	
	

	Final volume of base (mL)
	
	

	Volume of base used (mL)
	
	

	Molarity of base (M)
	
	


2. For each trial, calculate the molarity of the acid using the formula in your Reference Tables.

Trial 1

Trial 2

3. Write a balanced equation for the reaction between hydrochloric acid and sodium hydroxide.

Discussion: Answer the following questions on a separate sheet of paper.

1. How would you select an indicator for an acid-base titration?

2. In preparing for a titration, explain why cleaning burets and eliminating air bubbles in the buret are important.

3. Why is recording the initial volume necessary?

4. Why is swirling the flask or beaker necessary?

5. What conclusion can you draw if the indicator bromthymol blue is dark blue at the end of the titration?

6. How does it help to have a white background for the flask when performing a titration?

Base your answers to questions 7 through 9 on the information below.

In a titration experiment, a student uses a 1.4 M HBr(aq) solution and the indicator phenolphthalein to determine the concentration of a KOH(aq) solution. The data for trial 1 is recorded in the table below.

Trial 1

	Buret Readings
	HBr(aq)
	KOH(aq)

	Initial volume (mL)
	7.50
	11.00

	Final volume (mL)
	22.90
	33.10

	Volume used (mL)
	15.40
	22.10


7. Show a correct numerical setup for calculating the molarity of the KOH(aq) solution for trial 1.

8. Why is it better to use several trials of a titration rather than one trial to determine the molarity of a solution of an unknown concentration?

9. In a second trial of this experiment, the molarity of KOH(aq) was determined to be 0.95 M.  The actual molarity was 0.83 M. What is the percent error in the second trial?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Back of Lab 26

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 27 – Rates of Reaction with Alka Seltzer

Pre-lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, what variable is always held constant?

3. Based on your procedure, what are the three variables we are testing?

4. List 5 factors that affect the rate of a reaction.

5. Define independent variable, dependent variable. 

6. What is meant by the phrase nature of the reactants.

7. If reaction A takes 10 seconds to complete, and reaction B takes 20 seconds to complete, which reaction occurred at a faster rate?  Explain your answer.

8. Which event must always occur for a chemical reaction to take place?
(1) formation of a precipitate
(2) formation of a gas
(3) effective collisions between reacting particles
(4) addition of a catalyst to the reaction system
Problem: What are some factors that affect the rates of a reaction?

Materials: 

2 beakers

hot and cold tap water

3 tablets of alka seltzer

1 M HCl

0.1 M HCl


mortar and pestle

Procedure:

Part I: Temperature

1. Break an alka seltzer tablet into two equal size pieces.

2. Fill two beakers with 50 mL of tap water.  Put hot water in Beaker A and cold water in Beaker B.

3. Drop one-half tablet of alka seltzer into each beaker.  Record the time each takes to fully dissolve.

Part II. Surface Area

4. Break an alka seltzer tablet into two equal size pieces.  Grind up one of the pieces until it is a powder.

5. Fill two beakers with 50 mL of cold tap water.

6. Add the half-tablet to one beaker and the powder to the other.  Record the time each takes to fully dissolve.

Part III. Stirring.

7. Break an alka seltzer tablet into two equal size pieces.

8. Fill two beakers with 50 mL of cold tap water.

9. Add a half-tablet of alka seltzer to each beaker.  Stir one beaker and let the other one sit.  Record the time each takes to fully dissolve.

Observations:

	
	Time for Beaker A
	Time for Beaker B
	Which beaker reacted faster and why?

	Temperature


	
	
	

	Surface Area


	
	
	

	Stirring


	
	
	


Discussion: Answer the following questions on a separate sheet of paper.  For all multiple choice questions, include a 1 sentence explanation for each answer.

1. Increasing the temperature increases the rate of a reaction by ________.

2. Based on the nature of the reactants in each of the equations below, which reaction at 25°C will occur at the fastest rate?
(1) C(s) + O2(g) → CO2(g)

(2) NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(ℓ)

(3) CH3OH(ℓ) + CH3COOH(ℓ) → CH3COOCH3(aq) + H2O(ℓ)

(4) CaCO3(s) → CaO(s) + CO2(g)

3. Given the reaction at 25°C:
Zn(s) + 2 HCl(aq) → ZnCl2(aq) + H2(g)

Why can the rate of this reaction be increased by using 5.0 grams of powdered zinc instead of a 5.0-gram strip of zinc?
Base your answers to questions 4 through 6 on the information below.

A student wishes to investigate how the reaction rate changes with a change in concentration of HCl(aq). 

Given the reaction: Zn(s) + HCl(aq) → H2(g) + ZnCl2(aq)

4. Identify the independent variable in this investigation.

5. Identify one other variable that might affect the rate and should be held constant during this investigation.

6. Describe the effect of increasing the concentration of HCl(aq) on the reaction rate and justify your response in terms of collision theory.

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 28 – Collision model

Pre-Lab Questions

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure, what are the four variables we are testing?

3. Based on your procedure, what variable is always held constant?

4. Define rate of reaction.

5. How do the following affect the rate of a reaction?

a. increase in surface area

b. decrease in concentration

c. increase in temperature

d. decrease in temperature

6. Explain which would react faster, ionic or molecular compounds?  

Problem:  How can we use the collision theory to explain how various factors affect the rate of a reaction?

Introduction:
In this activity you will use the collision theory to explain how various factors, such as temperature, surface area, and the presence of a catalyst influence the rate of reaction.

Materials (per group): 

20 balls


tape


8 targets
Procedure:

1. Cover half of one ball with tape.

2. Place one target on wall.

3. Throw ball at target.  (20 trials)

4. Record the number of total collisions and the number of effective collisions.

5. Use the previous to demonstrate: 

a) surface area - use more targets

b) concentration - use more balls

c) pressure - move closer

d) catalyst - no tape on the balls

Observations: On a separate sheet of paper, create a Data Table to record your observations.

Discussion: Answer the following questions on a separate sheet of paper.

1. What was the function of the increased number of targets?

2. Why were more balls introduced? 

3. How does moving closer to the target mimic a change in pressure?

4. What reason can you provide for not having any tape on the balls to represent the catalyst?

5. When a catalyst is introduced into a system, what effect would it have on that system?

6. How does the collision model relate to the kinetic molecular theory?

7. What is the effect of an increase in temperature according the collision theory?

8. How would you simulate an increase in temperature in this model?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 29 – Reactions of Acids and Metals

Pre-lab Questions:
Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.
2. Based on your procedure, what are the reactants?

3. Write chemical formulae for the following substances:

a. Magnesium metal

b. Hydrochloric acid

c. Magnesium chloride

d. Hydrogen gas

4. What is a metal?

5. Define Arrhenius acid.

6. Give 3 examples of Arrhenius acids.

7. What does the term “chemical species” signify?

Problem: What are the products of a reaction between a metal and an acid?

Introduction:
The chemistry of acids and bases is very extensive in modern chemistry.  Arrhenius, Bronsted and Lowry did a lot of research work on acids and bases.  Well-studied and researched reactions take place between acids and bases and other chemical species and compounds.  One of the most commonly observed of these reactions is the reaction between acids and metals, which react to produce hydrogen gas and a salt.

Materials:
0.5 M Hydrochloric acid solution, strips of magnesium, test tubes.

Procedure:
1. Add a small amount of magnesium metal to your test tube.

2. Add enough hydrochloric acid to completely cover the magnesium metal.

3. Record 3-5 observations during the reaction.

Observations: On a separate sheet of paper, record your observations.

Discussion: Answer the following questions on a separate sheet of paper.

1. How can you tell that the metal and acid are reacting?

2. Write the balanced equation for the reaction between hydrochloric acid and the magnesium metal.

3. Name the products of this reaction.

4. Why is the salt produced during this reaction not visible to the naked eye?

5. How would you classify this reaction?

6. Which species is oxidized in this reaction?

7. Which species is reduced in this reaction?

8. Identify 3 metals other than magnesium that could be used in this reaction.  Justify your answers.

9. Identify 1 metal that would not react with hydrochloric acid.  Justify your answer.

10. Write the chemical formula for sulfuric acid.

11. Write a balanced chemical equation for the reaction between sulfuric acid and magnesium metal.

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 30 – A Redox Reaction

Pre-Lab Questions: 

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. Based on your procedure and your understanding of previous labs, why should the solution be warmed in a water bath?

3. Is zinc a metal or non-metal?  Give 2 reasons for your answer.

4. Write the chemical formula of copper (II) sulfate and the symbol of zinc.

5. Use Reference Table J to predict which element is more likely to be oxidized in a redox reaction, copper or zinc.

6. Predict which element is more likely to be reduced.

7. Which element on the left side of Table J is not a metal?

8. Predict where mercury would fall on the activity series.  Justify your answer.

9. a.   What is oxidation?

b. What is reduction?

c. What is an oxidizing agent?

d. What is a reducing agent?

Problem: What are the products formed when copper(II) sulfate solution reacts with zinc metal?
Introduction: A redox reaction is a reaction that involves oxidation and reduction taking place simultaneously.  Redox reactions in chemistry are described in terms of the transfer of electrons.  Because there is a transfer of electrons, there is also a corresponding change in the oxidation numbers of the atoms or ions involved in the reactions.

Materials: Copper (II) sulfate solution, staples (zinc metal), test tube, beaker, warm-water bath.
Procedure:

1. Dropper out approximately 2 mL of copper (II) sulfate solution into a test tube.

2. Warm the solution in a water bath.

3. Add 2 staples to the solution.

4. Allow the reaction to proceed for 5 minutes.

5. Record 3-5 observations you made during this reaction.

Observations: On a separate sheet of paper, record your observations.

Discussion: Answer the following questions on a separate sheet of paper.

1. Write a balanced chemical equation between zinc and copper (II) sulfate.

2. What type of reaction took place between copper (II) sulfate and zinc?

3. Is this reaction a redox reaction?  Explain your answer.

4. Name the reducing agent and oxidizing agent in this reaction.

5. Which substance is deposited in this reaction?

6. Why would a reaction not occur between zinc sulfate and copper?

7. Identify one redox reaction that occurs everyday in the world around us?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 31 – Organic Chemistry I – Hydrocarbons 

Pre-Lab questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. On a separate sheet of paper, use a ruler to neatly construct a data table based on the one found in the observations section.

3. What element must all organic compounds contain?

4. What is a hydrocarbon?

5. What is the total number of valence electrons in a carbon atom in the ground state?

6. How many bonds must carbon form to be stable?

7.       a.   A hydrocarbon molecule containing single bonds is classified as an ________

b. A hydrocarbon molecule containing a double bond is classified as an _______

c. A hydrocarbon molecule containing a triple bond is classified as an ________

8. In which group could the hydrocarbons all belong to the same homologous series?

(1) C2H2, C2H4, C2H6


(3) C2H4, C2H6, C3H6
(2) C2H4, C3H4, C4H8


(4) C2H4, C3H6, C4H8
Problem: How can we make models of hydrocarbon molecules?

Materials: Model Kits, pen, paper

Procedure:

1. Construct models of the following molecules:

a. methane

b. butane

c. propene

d. 1-butyne

e. 2-butyne

f. 2-methyl propane

g. 2,2-dimethyl propane

2. Create and fill in your observation chart for each of the molecules you constructed.

3. Answer the questions for discussion.

Observations:

	Name
	Ball and stick model
	Structural formula
	Molecular formula


Discussion: Answer the following questions on a separate sheet of paper.

1. How are all of the molecules you constructed similar?

2. Explain, in your own words, how the name butane leads you to construct a particular model.

3.             a.   
How are 1-butyne and 2-butyne related?

b. What is the name we have for compounds that are related in this way?

c. What other two compounds that you constructed are related in this way?

4. How is the bonding between carbon atoms different in unsaturated hydrocarbons and saturated hydrocarbons?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.

Name: _____________________


Date: _________
Teacher: ____________________


Period: ________      OT  /  L
Lab # 32 – Organic Chemistry II – Functional Groups

Problem: How can we make models of organic compounds which contain functional groups?

Pre-Lab Questions:

Read through the problem, introduction and procedure. Then answer the following questions on a separate sheet of paper.

1. Write a hypothesis about the problem question.

2. On a separate sheet of paper, use a ruler to neatly construct a data table based on the one found in the observations section.

3. Define functional groups.

a. Draw the functional group for each of the following and indicate the name ending for each type of compound:

b. alcohol

c. aldehyde

d. ketone

e. ether

f. organic acid

g. ester

h. amine

4. What is an organic halide?

5. What is another name for an organic halide?

[image: image5.png]15 What is the TUPAC name of the compound with
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(1) propanone (3) butanone

(2) propanal (4) butanal




Materials: Model Kits, pen, paper

Procedure:

1. Construct models of the following molecules:

a. propanone

b. ethanol

c. pentanal

d. 1-chloropropane

e. 2-chloropropane

f. diethyl ether

g. 1-butanol

h. ethanoic acid

i. methyl propanoate

2. Create and fill in your observation chart for each of the molecules you constructed.

Observations:

	Name
	Ball and stick model
	Structural formula
	Molecular formula


Discussion: Answer the following questions on a separate sheet of paper.

1. Explain, in your own words, how the name ethanol leads you to construct a particular model.

a. How are 1-butanol and diethyl ether related?

b. What is the name we have for compounds that are related in this way?

c. Which other two compounds you constructed are related in this way?

d. Draw the structure for 2-pentanone.

e. Why is this compound called 2-pentanone and not 2-pentanal?

f. Does 2-pentanal exist?  If yes, draw its structure.  If no, explain why not.

2. What kind of bond is most common in organic chemistry?

Conclusion: Answer the problem question in complete sentences on a separate sheet of paper.
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