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UNIT 3: BONDING AND REACTIONS CLASSWORK PACKET


U3CW1: Lewis Dot Diagrams
Lewis dot diagrams show only the valence electrons. Create a Lewis dot diagram for each of the first 20 elements as both an atom and as an ion. Remember atoms show the symbol and one dot for each valence electron, cations show the symbol and the charge, and anions show the symbol, the charge, and 8 dots since they now have full outer shells.
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Questions

1) Compare and contrast Bohr models and Lewis dot diagrams. What are the advantages and disadvantages of each? Why would you want to use one over the other?

2) Why is impossible to draw a Lewis dot diagram for an ion of helium, neon, and argon?

U3L1: Household Chemicals Lab

Materials

· Each of the 10 stations will be set with

· 1 substance to test

· 1 beaker

· 1 scooper/measuring spoon
· 1 stir stick/popsicle stick
· 1 candle

· 1 pair of tweezers

· 1 hand lens 
· There will also be 1 conductivity tester at the front of the room
Safety Concerns

· Glass breaking: close-toed shoes required; carry beakers with two hands
· Open flames: long hair & sleeves pulled back
· Trips and spills: walk slowly, push in chairs, keep belongings on/under desks or chairs
Procedure

1) Observe the dry substance. Record your observations of its appearance in the appropriate box. Be sure to include color, texture, and size of particles. 
2) Pour 1/8 teaspoon of the substance into the beaker. Do not get the scooper wet. If you do, dry it off before returning it. Add about 150mL of water to the beaker. It is okay if it is not exactly 150mL. Too much is better than too little. Stir with the popsicle stick until all of the substance is dispersed. 

3) Observe the dissolved substance. Record your observations of its appearance in the appropriate box. Be sure to include if the substance fully dissolved or not, color, and consistency. 

4) Place the conductivity probe into your solution and record if the light bulb was bright, dim, or did not light up. Your conductivity tester should be in the solution for no more than 5s. Dip the conductivity tester in the clean water beaker before placing it back on the desk. 
5) Dip the pinching end of the tweezers into the beaker, tap off the excess water, and then dip into the dry substance to coat the tweezers. Holding the tweezers by the other end, carefully place the coated end of the tweezers in the flame for no more than 5s. 

6) Observe the substance after it has been placed in the flame. Record your observations of the substance and the flame in the appropriate box. Be sure to include whether the substance melted or caught on fire and if there was any change in the flame color. 

7) Place the tweezers in the beaker to cool them off, and then remove them. If necessary, use paper towel to clean the pointed end of the tweezers before returning them. 

8) Pour the contents of your beaker into the sink, rinse the beaker, and return it to your station. 
9) Clean up your station while you wait to change. 

Data

	Substance
	Appearance
	Solubility
	Conductivity
	Flammability

	1
	Salt
	
	
	
	

	2
	Salt Substitute
	
	
	
	

	3
	Sugar
	
	
	
	

	4
	Splenda
	
	
	
	

	5
	Equal
	
	
	
	

	6
	Baby Powder
	
	
	
	

	7
	Borax
	
	
	
	

	8
	Epsom Salts
	
	
	
	

	9
	Flour
	
	
	
	

	10
	Corn Starch
	
	
	
	


Questions

1) Which substances had similar appearances? 

2) Which substances had similar solubility?

3) Which substances had similar conductivity?

4) Which substances had similar flammability?

5) Were there any substances that did not easily fit into a category? Why do you think that is?

6) Based on your answers to #1-4, which substances do you think have the same type of bond?

7) Based on what you know about ionic and covalent bonds, which substances do you think have an ionic bonded? Which do you think have a covalent bond?

8) Use the information from the experiment and you questions to determine whether each of these substance would be ionic or covalent. 

	Substance
	Appearance
	Solubility
	Conductivity
	Flammability
	Ionic or Covalent?

	Sweet-N-Low
	Small clear or white crystals
	Dissolves completely
	Bulb does not light
	Melted
	

	Lemon 

Gatorade Mix
	Small yellow crystals
	Dissolves completely
	Bulb is bright
	No change 
	

	Crushed

Alka Seltzer
	Small white granules
	Bubbles form in water, dissolves completely
	Bulb is bright
	Some black marks left on tweezers, but no change in flame
	

	Baking Soda
	Fine white powder or superfine crystals
	Dissolves completely
	Bulb is bright
	No change
	


U3CW2: Ionic & Covalent Bonding Practice 

Determine whether each pair of element will form an ionic or covalent bond. 

1) Lithium and Sulfur 


2) Nitrogen and Oxygen 


3) Fluorine and Calcium 


4) Oxygen and Carbon 


Determine whether each compound is ionic or covalent and write the name of the compound. 

5) AgNO3

Ionic or Covalent 
Name: _______________________________________


6) CaCl2

Ionic or Covalent
Name: _______________________________________

7) CF4

Ionic or Covalent 
Name: _______________________________________

8) H2O2

Ionic or Covalent 
Name: _______________________________________

9) Mg3N2

Ionic or Covalent 
Name: _______________________________________

10) SeI2

Ionic or Covalent 
Name: _______________________________________

11) CO 

Ionic or Covalent 
Name: _______________________________________

12) NH4OH

Ionic or Covalent 
Name: _______________________________________

Determine whether each compound is ionic or covalent and write the formula for the compound. 

13) Dihydrogen Monoxide 

Ionic or Covalent 
Formula: ________________________


14) Calcium Carbide

Ionic or Covalent 
Formula: ________________________

15) Aluminum Oxide

Ionic or Covalent 
Formula: ________________________

16) Chlorine Pentafluoride 

Ionic or Covalent 
Formula: ________________________

17) Beryllium Hydroxide 

Ionic or Covalent 
Formula: ________________________

18) Dinitrogen Trioxide

Ionic or Covalent 
Formula: ________________________

19) Silicon Dioxide


Ionic or Covalent 
Formula: ________________________

20) Ammonium Nitride 

Ionic or Covalent 
Formula: ________________________ 
U3CW3: Reactants, Products, and Leftovers
Questions 
1) What are reactants?

2) What are products?

Go to http://phet.colorado.edu/en/simulation/reactants-products-and-leftovers 
Sandwiches
1) Create a cheese sandwich with two pieces of bread and one piece of cheese.

a. What is the greatest number of sandwiches you can create without having any leftovers? ______

b. How many sandwiches can you create if you have 5 pieces of bread and 5 pieces of cheese? ______

i. What leftovers do you have? Bread: ______ Cheese: ______

2) Create a meat & cheese sandwich with two pieces of bread, one piece of cheese, and one piece of meat. 

a. What is the greatest number of sandwiches you can create without having any leftovers? ______

b. How many sandwiches can you create if you have 5 pieces of bread, 5 pieces of cheese, and 5 pieces of meat? ______

i. What leftovers do you have? Bread: ______ Cheese: ______ Meat: ______

Molecules 
1) Water

a. If you have five H2 and five O2, how much H2O can you create? ______

i. What are your leftovers? H2: ______ O2: ______

b. How much H2O can you create with no leftovers? ______

2) Ammonia

a. If you have three N2 and three H2, how much NH3 can you create? ______

i. What are your leftovers? N2: ______ H2: ______

b. How much NH3 can you create with no leftovers? ______

3) Combust Methane

a. If you have four CH4 and four O2, how much CO2 H2O can you create? CO2: ______ H2O: ______

i. What are your leftovers? CH4: ______ O2: ______

b. How much CO2 and H2O can you create with no leftovers? CO2: ______ H2O: ______

Game

1) Set the game to Level I, keep the timer on, turn the sound off, and hide nothing.

a. Play the game until you get a perfect score. When you have done this, record your time and raise your hand for me to sign off.

Time: ____________ Teacher Initials: ____________

2) Set the game to Level II, keep the timer on, turn the sound off, and hide nothing.

a. Play the game until you get a perfect score. When you have done this, record your time and raise your hand for me to sign off.

Time: ____________ Teacher Initials: ____________

3) Set the game to Level I, keep the timer on, turn the sound off, and hide the molecules.

a. Play the game until you get a perfect score. When you have done this, record your time and raise your hand for me to sign off.

Time: ____________ Teacher Initials: ____________
Questions II
1) How can you apply what you did in this activity to real reactions?
2) Based on what you did in this activity, what do you think it means to have a balanced reaction?

U3CW4: Reactions Practice 

Balance each reaction and identify the type. Remember to write 1’s in the blanks once things are balanced. None of these reactions contain iodine, so all l are L’s.

1) ____ Al + ____ Fe3N2 ( ____ AlN + ____ Fe


Type: ____________________

2)  ____ BaCl2 + ____ H2SO4 ( ____ BaSO4 + ____ HCl

Type: ____________________
3) ____ ZnS + ____ AlP ( ____ Zn3P2 + ____ Al2S3

Type: ____________________
4) ____ P + ____ O2 ( ____ P2O5




Type: ____________________

5) ____ CH4 + ____ O2 ( ____ CO2 + ____ H2O


Type: ____________________

6) ____ S8 + ____ O2 ( ____ SO3




Type: ____________________

7) ____ Al2O3 ( ____ Al + ____ O2



Type: ____________________

8) ____ C3H8 + ____O2 ( ____ CO2 + ____H2O


Type: ____________________

9) ____ Mg + ____ HCl ( ____ H2 + ____ MgCl2


Type: ____________________

10) ____ H2O2 ( ____ H2O + ____ O2



Type: ____________________

U3SG: Unit 3 Study Guide 
1) Fill in the blank with the correct term. 

a. Electrons are shared equally in a(n) ____________ ____________________ bond. 

b. Electrons are transferred in a(n) ____________________ bond. 

c. Electrons are shared among metals in a(n) ____________________ bond. 

d. Electrons are share unequally in a(n) ____________ ____________________ bond. 

e. ____________________ compounds have high melting and boiling points, making them unlikely to catch fire; are good conductors when dissolved or molten; are very soluble; and always have a crystalline structure. 

f. ____________________ compounds have relatively low melting and boiling points, making it easy for them to catch fire; are always poor conductors; and have a variety of solubility levels and appearances. 

2) Complete the chart below. 

	Ionic or Covalent?
	Compound Formula
	Compound Name

	
	Al3(SO4)2
	

	
	NO2
	

	
	NH4NO3
	

	
	SF6
	

	
	
	Sodium Phosphide 

	
	
	Carbon Tetrabromide

	
	
	Dinitrogen Tetrasulfide

	
	
	Sulfur Trioxide 

	
	Li4C
	

	
	H2O
	

	
	CO
	

	
	CaCO3
	

	
	
	Selenium Diiodide

	
	
	Beryllium Fluoride

	
	
	Ammonium Hydroxide

	
	
	Magnesium Phosphate


3) Create a Lewis dot diagram for an atom of silicon, a cation of silicon, and an anion of silicon. 

4) Fill in the blank with the correct term. 

a. In a chemical reaction, the substances you start with are called the _________________. 

b. In a chemical reaction, the substances you end with are called the _________________. 

c. In a chemical equation, you can read the arrow as __________________. 

d. All chemical reactions must be __________________. This means the reaction is observing the ________ ____ ____________________ ____ __________ because it has the same number of each element on each side of the equation. 

e. ________________________ reactions have only one product. 

f. _______________ ________________________ reactions have a lone element on each side of the reaction. 

g. In ________________________ reactions, the products are always carbon dioxide and water. 

h. ________________________ reactions have only one reactant. 

i. ______________ ________________________ reactions have all compounds. 

j. Reactions that release heat are called ____________________. 

k. Reactions that absorb heat are called ____________________. 

5) Balance each reaction and identify the type of reaction. 

	Balance the Reaction
	Name the Type of Reaction

	____ CuCl ( ____ Cu + ____ Cl2

	

	____ Cl2 + ____ KI ( ____ KCl + ____ I2

	

	____ Na + ____ Cl2 ( ____ NaCl

	

	____ CH4 + ____ O2 ( ____ CO2 + ____ H2O
	

	____ Zn + ____ H2SO4 ( ____ ZnSO4 + ____ H2

	

	____ NaOH + ____ H2SO4 ( ____ Na2SO4 + ____ HOH
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