
As you are working through this please make sure you have the following: 

1. Computer or phone to watch Videos and work through simulation

2. Notebook for taking notes

3. Pen or Pencil

4. Scientific Calculator, Scientific Calculator App, or Online Scientific Calculator

5. Computer or phone to watch Videos and work through simulation

6. Email to message teacher and for updates:
_____________________________________________________________ 

7. Make sure to use the dates set for you to fully understand the material but
also to email and ask your teacher any questions you may have. 



Agenda for Week 1, Days 1-2 (m, ∆T, q) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems: Make sure to watch the first (0:00 to 4:05) minutes before moving onto
the simulation.

Video Link: https://tinyurl.com/sbgfx6z 

2. Next try and use this simulation to help you visualize and see what’s going on with the topic that
we talked about in the video:

Simulation Link: https://tinyurl.com/y77kqcfg 

SPECIFIC HEAT CAPACITY

Type the link above into your electronic device to begin the simulation to answer questions i-vii. 

You should be able to:  

Describe how heat flow from hot to cold.  

Explain that some materials hold and release more energy than others (specific heat). 

When in doubt, add a thermometer! 

Directions once you’re on the Website and need to begin the simulation.: 

- Click the “Experiment” Tab
- Click “Run Demonstration”
- RUN THROUGH ALL THE DEMONSTRATION STEPS

i. Is it possible to boil the water? Is it possible to freeze the water? What do you need to do to
make these changes?

ii. Chill the water as much as possible- then add heat and observe. List below at least three things
you noticed (Make sure the energy symbols box is checked.)

iii. Add heat to the Iron and heat to the brick at the same time. Which one can hold more energy?
How/where do they lose their energy?



iv. Add a heated-up bit of iron to room temperature water. Describe in detail what happens below.

v. Place the brick on top of the iron and add heat. Describe what is happening in at least three
sentences.

vi. Take the same set up from #5, an instead of heating it up, cool it down. Describe what is
happening in at least three sentences.

vii. Once the brick and the iron are cooled down, do they have the same thermal energy? Do they
have the same temperature? Does the room temperature water have more or less thermal
energy?

3. Use what you know from the intro of the video, the simulation and the problem from the rest of
the video, the remaining (5:46 to 9:20) minutes, to help you solve the following problem:

viii. A total of 54.0 joules of heat are absorbed as 58.3 g of lead is heated from 12.0°C to 42.0°C.
From these data, what is the specific heat capacity of lead?

ix. The specific heat capacity of wood is 2.03 J/g∙°C.  How much heat is needed to convert 550 g of
wood at 10.0°C to 35.0°C?



Agenda for Week 1: Days 3-5 & Week 2: Days 1-2 (Calorimetry) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems:

• This first video is a review of what you learned in the previous Video and Simulation.
• When they use the letter “S” for Specific Heat Capacity that is that is the same as when we use

the letter “C” Specific Heat Capacity.
• Make sure to watch the first (0:00 to 3:14) minutes before moving onto the simulation.

1Video Link: https://tinyurl.com/yczov7zh 

• The second video will help you understand how to navigate and understand the concept of one
substance losing heat and energy and another substance gaining that heat and energy. All of this
is done to obey the First Law of Thermodynamics. Make sure to watch the first (0:00 to 8:21)
minutes before moving onto the next video.

2Video Link: https://tinyurl.com/s562hhj 

Practice Problem: 

          CS2 (l) + 3 O2 (g)  CO2 (g) + 2 SO2 (g) ΔHrxn = + 129 kJ/mol rxn 

Carbon Disulfide is reacted with 10.0 grams of oxygen and all the energy is absorbed from the water. 
The total mass of the water is 500 grams. Calculate the change in temperature for the water. The 
specific heat of water is 4.18 J

g∗°C
. 

• Next, we would like for you to understand what Specific Heat is and how we can determine the
specific heat of a metal, whether it’s a known and identified metal or an unknown metal where
you aren’t sure what the identity is, by doing this simple lab. Make sure to (Watch all the video)
moving onto the next video.

3Video Link: https://tinyurl.com/t6u4u5m 

• This last video is an example showing you how to calculate and solve for the Specific Heat of a
metal based on the Lab from the previous video. Make sure to watch the first (0:00 to 6:05)
minutes before moving onto the next video.

4Video Link: https://tinyurl.com/ufu7bfz 

Practice Problem: A 15.75-g piece of iron absorbs 1086.75 joules of heat energy, and its temperature 
changes from 25°C to 175°C.  Calculate the specific heat capacity of iron. 



2. This next simulation will help you understand what the concept of “Heat of Solution”/”Heat of
Dissolution” means. Complete the simulation document while going through the simulation.

Simulation Document: “Heat of Solution Simulation” 

Simulation Link: https://tinyurl.com/qp7nsuj 

• What does Endothermic or Exothermic mean? This video will help you further understand the
conceptual aspect of heat transfer and walk you through a problem.

Simulation Link: https://tinyurl.com/unybx6n 

Practice Problem: 

Assuming the specific heat capacity of the solution is 4.18 
J

g∗°C
, the mass of FeCl2 is 13.0 grams, the final 

mass of solution is 50.0 grams. Calculate the heat of dissolution, ΔHsol’n, in units of 
Joules

𝑚𝑚𝑚𝑚𝑚𝑚 𝐹𝐹𝐹𝐹𝐹𝐹𝑚𝑚2
, after 

FeCl2 dissolved in water  and raised the temperature 15.0°C. 



Agenda for Week 2: Days 3-4 (Bond Energy) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems: Make sure to watch the (whole video) before moving onto the
simulation.

Video Link: https://tinyurl.com/ut7h8vk 

2. Use what you know from the video, and the example problems from the videos, to help you
solve the following problems from:

Document: “Bond_Energy_Worksheet_Students” 



Agenda for Week 3: Day 1(Reviewing Ionic & Covalent Bonding) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems: Make sure to watch the first (0:00 to 4:04) minutes before moving onto
the simulation.

Video Link: https://tinyurl.com/ 

2. Next try and use this simulation to help you visualize and see what’s going on with the topic that
we talked about in the video:

- However, before starting the simulation lab, make sure to answer the pre-simulation lab
questions in the:

Document: “Ionic and Covalent Virtual Lab” 

Simulation Link: https://tinyurl.com/urbp2r4 

- Additionally, as you are working on the simulation, make sure to using the document, “Ionic
and Covalent Virtual Lab”, to continue answering questions to make sure you’re following
along.



Agenda for Week 3: Days 2-3 (Laws of Attraction) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems: Make sure to watch the (whole video) before moving onto the
simulation.

Video Link: https://tinyurl.com/uzcxfe5 

2. Use what you know from the video to help you solve the following problems within the:

Worksheet: “Laws of Attraction & Lattice Energy” 



Agenda for Week 3: Day 4-5 (intro to polarity) 

1. For today we’re going to want you to first watch the following video as a way to refresh your
memory and help you clarify any questions you may have or may have had before we go into
our practice problems: Make sure to watch the (whole video) before moving onto the
simulation.

• This video for 4/14/2020 will guide you and remind you why some elements will prefer to
donate their valence electron(s) to another element that prefers to gain an extra valence
electron(s).

Video Link: https://tinyurl.com/jq3b9vw 

2. Use what you know from the video, and the simulation, to help you solve the following
problems in the:

Worksheet: “Polarity Review” 

3. This following video for 4/15/2020 will guide you to understand how to determine if a molecule
is polar or nonpolar based on the direction that the electrons are more attracted to (the
direction the dipole will be going).

Video Link: https://tinyurl.com/svxvfba 

4. Next try and use this simulation to help you visualize and see what’s going on with the topic that
we talked about in the video. However, along with the simulation, make sure you’re using the
worksheet to follow along and answer the questions.

Worksheet: “ACTIVITY - Molecular Polarity PhET Computer” 

Simulation Link: https://tinyurl.com/a6ke9e2 



Week 1: Days 1-2

SPECIFIC HEAT CAPACITY

Type the link below into your electronic device to begin the simulation and answer questions 
1-7. 

https://phet.colorado.edu/en/simulation/energy-forms-and-changes 
You should be able to:  

• Describe how heat flow from hot to cold.  

• Explain that some materials hold and release more energy than others (specific heat)
• When in doubt, add a thermometer! 

1. Is it possible to boil the water? Is it possible to freeze the water? What do you need to do to make these
changes?

2. Chill the water as much as possible- then add heat and observe. List below at least three things you noticed
(Make sure the energy symbols box is checked.)

3. Add heat to the Iron and heat to the brick at the same time. Which one can hold more energy? How/where do
they lose their energy?

4. Add a heated up bit of iron to room temperature water. Describe in detail what happens below.

5. Place the brick on top of the iron and add heat. Describe what is happening in at least three sentences.

6. Take the same set up from #5, an instead of heating it up, cool it down. Describe what is happening in at least
three sentences.

7. Once the brick and the iron are cooled down, do they have the same thermal energy? Do they have the same
temperature? Does the room temperature water have more or less thermal energy?

https://phet.colorado.edu/en/simulation/energy-forms-and-changes


8. A total of 54.0 joules of heat are absorbed as 58.3 g of lead is heated from 12.0°C to 42.0°C.  From these data,
what is the specific heat capacity of lead?

9. The specific heat capacity of wood is 2.03 J/g∙°C.  How much heat is needed to convert 550 g of wood at 10.0°C to
35.0°C?



Week 1: Days 3-5 & Week 2: Days 1-2
Heats of Solution 

Problem Statement: How is heat energy related to the dissolving process? 

I. Data Collection:

A. Go to https://pages.uoregon.edu/tgreenbo/heat_soln.html  and open the Heat of Solution
Simulation. Your screen should look like the figure.

The apparatus represents a beaker that can be filled with different amounts of water.    
 Different amounts of various soluble solids can be added to the beaker. The amounts are   
 controlled by slide bars. A temperature gauge monitors the temperature of the contents of  
 the beaker. A microscopic representation of the dissolving process can be accessed by a   
 microscopic level button.  

B. Use the button to pick LiCl. Leave the water volume at 20mL and the amount of LiCl at
0.50g. Record the beginning condition of the solution in the table below.

https://pages.uoregon.edu/tgreenbo/heat_soln.html


Compound Mass of 
solution 

Mass of 
compound 

Initial 
temperature 

Final 
temperature 

Change in 
temperature 

LiCl 20mL 0.50g 

NH4NO3 20mL 0.50g 

KCl 20mL 0.50g 

NH4Cl 20mL 0.50g 

NaCl 20mL 0.50g 

CaCl2 20mL 0.50g 

NaOH 20mL 0.50g 

Mg(NO3) 2 20mL 0.50g 

Urea 20mL 0.50g 

Ca(NO3) 2 20mL 0.50g 

NaNO3 20mL 0.50g 

Sucrose 20mL 0.50g 

Na2CO3 20mL 0.50g 

ZnSO4 20mL 0.50g 

C. Click on the Start button. What do you observe happening? Record the final conditions of the
solution in the table above.

D. Repeat the experiment for each of the compounds in the list. Record your data in the table
above.



II. Data Analysis and Interpretation

A. Which compounds release heat when they dissolve? (This is termed an exothermic process.)
Which compounds gain heat when they dissolve? (This is called an endothermic process.)

B. How are the compounds that didn’t gain or release heat when they dissolved different from
those that did?

C. Consider the following statements made by students about this experiment. Are these
statements true or false? Provide evidence for your conclusions.

The number of dissolved particles (ions or moles of ions) is related to the temperature change. 

The amount of heat gained or released by a compound is different for different 
compounds.   



Week 2: Days 3-4 

Bond Energy Name ________________ 

   Bond Energy: 567 kJ/mol

Average Bond Energies (kJ/mol) 

Estimate the enthalpy change (∆Hrxn) of the following reactions using the bond energies above. 

*remember*  ∆Hrxn = [energy from reactant bonds] – [energy from product bonds]

Reaction Equation. Lewis Structure ∆Hrxn Calculations 

H2 + Cl2  HCl + HCl 

C2H4 + F2  C2H4F2 

Bond energy is defined as the amount of energy required to break a bond. These values are 
positive, indicating that bond breaking is endothermic. Bond energies are reported in kilojoules 
per mole (kJ/mol). The energy for breaking a hydrogen-hydrogen bond is 436 kJ/mol so when a 
hydrogen-hydrogen bond is formed the process releases 436 kJ/mol. In a chemical reaction 
several bonds are broken and formed. For example, in the reaction below a hydrogen-hydrogen 
bond is broken and a fluorine-fluorine bond is broken. Two hydrogen-fluorine bonds are formed. 
The overall energy change for this process is calculated below. 

H H 
Bond energy: 436 kJ/mol 

F-F
Bond Energy: 155 kJ/mol 

H F 

H–H 436 kJ/mol C–H 413 kJ/mol C=C 614 kJ/mol 
H–Cl 431 kJ/mol C–C 348 kJ/mol C≡C 839 kJ/mol 
H–F 567 kJ/mol C–N 293 kJ/mol C=O 799 kJ/mol 
N–H 391 kJ/mol C–O 358 kJ/mol O=O 495 kJ/mol 
N–O 201 kJ/mol C–F 485 kJ/mol C≡O 1072 kJ/mol 
O–H 463 kJ/mol C–Cl 328 kJ/mol C=N 615 kJ/mol 
O–O 146 kJ/mol C–S 259 kJ/mol N=N 418 kJ/mol 
F–F 155 kJ/mol Cl–Cl 242 kJ/mol N≡N 941 kJ/mol 

C≡N 891 kJ/mol 



CH3OH + CH3OH  

CH3OCH3 + H2O 

CH4 + 2 O2  CO2 + 2 H2O 

H2 + CO2  H2O + CO 

2 H2O2  2 H2O + O2

CO + 2 H2  CH3OH 

N2 + 3 H2  2 NH3 





Week 3: Day 1 

Ionic & Covalent Virtual Lab

Pre-Virtual Lab Questions: Answer these before going to the website to begin the virtual lab. 

1. Where are metal atoms located on the periodic table? Where are non-metal atoms located on the

periodic table?

2. What subatomic particle(s) participate in chemical bonding?

3. In your own words, define valence electrons.

4. How can you determine the number of valence electrons in an atom using the periodic table?

5. Draw a Lewis Dot Structure for the following atoms:
a. Strontium (Sr) b. Carbon (C)

c. Iodine (I) d. Xenon (Xe)

Virtual Lab Procedure: Go to the website http://www.teachchemistry.org/bonding 
You should see a picture of the Periodic Table on your screen. 

Part I: Ionic Bonding 

1. Choose Sodium (Na).
a. What type of element is it?
b. How many valence electrons does it have?

2. Choose Fluorine (F).
a. What type of element is it?
b. How many valence electrons does it have?

3. Answer the question on the screen, “What type of bond is this combination likely to form?”
a. Circle: Ionic or Covalent?
b. Choose the appropriate number of atoms to make the bond. Record the number of each

atom below:

4. Watch the final animation closely (it will play continuously).
a. Describe the change in the number of valence electrons in the atoms as the bond is

successfully formed:

http://www.teachchemistry.org/bonding


b. What does the positive (+) charge indicate (mention specific subatomic particles in your
answer)?

c. What does the negative (-) charge indicate (mention specific subatomic particles in your
answer)?

d. What is the final overall charge?
e. What is the name AND formula for the compound formed?

Reset the selected data using the Reset symbol (arrow that looks like an “undo” button) 

5. Choose Calcium (Ca).
a. What type of element is it?

b. How many valence electrons does it have?

6. Choose Chlorine (Cl).
a. What type of element is it?
b. How many valence electrons does it have?

7. Answer the question on the screen, “What type of bond is this combination likely to form?”
a. Circle: Ionic or Covalent?
b. Choose the appropriate number of atoms to make the bond. Record the number of each
atom below:

8. Watch the final animation closely (it will play continuously).
a. Why were more than 2 total atoms needed to create this compound?

b. Explain what happened to the valence electrons in each atom.

c. What is the final overall charge?
d. What is the name AND formula for the compound formed?

Reset the selected data using the Reset symbol (arrow that looks like an “undo” button) 



9. Using a Periodic Table, complete the chart below.  Then, use the simulation to check your answers by
clicking on the appropriate elements to make each compound.

Atom #1 # of 
Valence 
Electrons 

Prediction 
of Charge 

Atom #2 # of 
Valence 
Electrons 

Prediction 
of Charge 

Molecular 
Formula 

Formula Name 

Na 1 1+ O 6 2- Na2O Sodium oxide 

K F 

Mg Cl 

Ca N 

Al S 

Part II: Covalent Bonding 

1. Now, you will investigate diatomic molecules, those that are made up of two of the same type of
atom.

a. Select 2 fluorine atoms. How many valence electrons are in each fluorine atom?
b. Is a fluorine atom a metal or a non-metal?
c. Did the combination of these atoms create a covalent or ionic bond?

d. How are the valence electrons organized to form a bond between these atoms?

e. How is this different from the ionic bonds formed in the previous part of the activity?

2. a. Select 2 oxygen atoms. How many valence electrons are in each oxygen atom?
b. Is an oxygen atom a metal or a non-metal?
c. Did the combination of these atoms create a covalent or ionic bond?

d. How are the valence electrons organized to form a bond between the atoms?

e. How is this bond different from the bond in the fluorine molecule in question 1?

Part III: Critical Thinking 

1. What are the differences between ionic and covalent bonds? Be sure to refer to valence electrons in
your response.

2. How is the naming of ionic and covalent compounds different? Use specific examples in your answer.





Week 3: Days 2-3
Name: _________________________________ 

Date/Pd.: ___________________________ 

Laws of Attraction and Lattice Energy 

Laws of Attraction 

Conclusions 

a. The force between two of the same charge is (ATTRACTIVE / REPULSIVE)

b. The force between two opposite charges is (ATTRACTIVE / REPULSIVE)

c. The electrostatic potential energy between like charges is always (NEGATIVE / POSITIVE).

d. The electrostatic potential energy between opposite charges is always (NEGATIVE / POSITIVE).

e. When the distance increases between two of any charge, the UE

(GETS MORE NEGATIVE / GETS MORE POSITIVE / GETS CLOSER TO 0)

Lattice Energy 

Vocab Definition Picture 

Electrostatic 
Potential Energy 

Energy between two charged particles 
measured in Mega-Joules/mole (MJ/mol). 

Electron 
Configuration 

Tells the specific location of all electrons 
for an atom.  

Contains s, p, d, f orbitals. 

Ex. 

Oxygen: 



Name: _________________________________ Date/Pd.: ___________________________ 

Laws of Attraction and Lattice Energy 
Lattice Energy: energy required to separate ionic compounds into its gaseous ions. This is based on 
electrostatic potential energy. 

As the distance (r) between charged particles increases the energy (UE) will (increase/ decrease) 

As the magnitude of charge increases between particles (q1, q2) increases then the energy (UE) will 
(increase / decrease)  

TWO WAYS TO INCREASE LATTICE ENERGY 

Lattice energy increases with ___________________________________________________________ 

Lattice energy decreases with ___________________________________________________________ 

Charge matters more than distance 

1. Compare the two crystal lattices

a. Which ions experience more attraction?

b. Which ions have a greater charge? NaF or MgO?

c. Which compound will have a greater lattice energy? key words in your explanation: charge,
attraction, increasing



Name: _________________________________ Date/Pd.: ___________________________ 

Laws of Attraction and Lattice Energy 
2. Using evidence from the table below:

a. Explain the difference in Ionic Radii between KF and KI? Which one is greater?

b. Explain why KF has the greatest lattice energy and KI has the lowest. (use your evidence from
ionic radius)

c. Describe the trend between melting point and lattice energy between ions.

d. Justify whether NaF or MgO (from problem 1c) has a higher melting point.

Ionic 
Compound 

Lattice Energy Ionic Radii Melting Point 

KF 808 kJ/mol K+1 = 138 pm, F-1 = 133 pm 858℃ 

KCl 740 kJ/mol K+1 = 138 pm, Cl-1 = 181 pm 770℃ 

KBr 671 kJ/mol K+1 = 138 pm, Br-1 = 195 pm 734℃ 

KI 632 kJ/mol K+1 = 138 pm, I-1 = 220 pm 681℃ 

Which of the following CORRECTLY compares the lattice energy, the energy required to vaporize a 
mole of solid crystal, of the following ionic particles (below) correctly? 

a. The lattice energy of AD is greater than BC

b. The lattice energy of AD is less than BC

Breakdown the problem: Lattice energy increases with (greater  less) charge 

AD has a (greater    less) charge than BC 



Name: _________________________________ Date/Pd.: ___________________________ 

Laws of Attraction and Lattice Energy 

a. The lattice energy of AC4 is greater than B4D

b. The lattice energy of AC4 is less than B4D

Summary 

Lattice Energy decreases as the size of the ions increase. 

Notice how when Lithium is attracted to Cl-, Br-, I-, the lattice energy decreases due to the size of 
the ions increasing. We know the sizes of the ions are increasing because we’re adding more 
energy levels to each ion due to more electron-electron repulsion. 

The greater the charge the higher the required Lattice Energy. 

Additionally, the crystal structure of Al2O3 results in the greatest Lattice Energy being required to 
separate the crystal structure into ions because they have the greatest charge combination. 

Breakdown the problem: Lattice energy increases with (greater      less) distance. This occurs because of (electrostatic    
kinetic   heat) energy. As the radius gets bigger the value of the electrostatic energy gets (smaller     bigger).   

(True or False) Vaporization turns ionic compounds into gasses 

(True or False) Electrostatic energy is the energy between two charges and lattice energy is the energy required to 
separate an ionic compound into gas particles.  

AC4 has a (greater      less) radius than B4D 



Week 3: Days 4-5

ACTIVITY: Molecular Polarity Computer Simulation (PhET) 

Go to: https://goo.gl/p9v2WJ Click on the arrow, DOWNLOAD, OPEN and RUN the MOLECULE POLARITY 
program. Or google “phet molecule polarity” to find the simulation. 

Introduction: 
In this atomic-level simulation, you will investigate how atoms' electronegativity values affect the bonds they 
produce. When two atoms form a covalent bond, a pair of electrons is shared between atoms. Electronegativity 
is a measure of a single atom's ability to attract electrons shared in that bond. In this lab you will work at your 
own pace, to answer a number of questions. To begin, from what you've already learned about the protons and 
electrons in an atom, what would cause an atom to have a high electronegativity value? 

Why might an atom have a low electronegativity value? 

Procedure: 
 Turn on (check) all view options. GRAB and spin the molecule with your mouse.
 Take your time and investigate how the binary compound's bond behaves when the

atom's electronegativity and orientation are changed. Do not rush through this step.
Describe the bond formed between two atoms with similar, low electronegativities. 

   (more covalent or more ionic) 

Describe the bond formed between two atoms with similar, high electronegativities. 

Describe the bond formed between two atoms with very different electronegativities. 

Describe (in your own words) what is meant by partial charges, δ- and δ+. 

δ- represents:  

δ+ represents:  

What happens when the electric field is applied to a very polar molecule?  

Why do you think this is?  



What is electron density?  

How does the electron density around a partial positive compare to the density of a partial negative? 

What results in a higher electron density around an atom?  

A bond is characterized as ionic or covalent by comparing the differences between two atoms' electronegativities. 

Notice the “Bond Character” window. 

Describe an ionic bond in terms of the atoms' electronegativity values.  

Describe a covalent bond in terms of the atoms' electronegativity values.  

Additionally, we further separate covalent bonds into polar covalent and nonpolar covalent. What would have to 
be the case for a bond to be nonpolar covalent?  

In this simulation, notice that in addition to changing 
the electonegativities, you may also move individual atoms by dragging 
them with the mouse. Here, in addition to bond polarity (represented by 

the bond dipole), the entire molecule may be polar (represented by the molecular 
dipole). It is this molecular dipole that determines the polarity of the molecule and 
how it interacts with other molecules and its environment. For instance, molecules 
with high molecular dipoles tend to have high intermolecular forces. (Why?) 

BTW: The molecular dipole is found using vector addition, adding the bond dipoles together; think a tug-of-war. 
 Take some time and adjust each of the atom's locations and electronegativity values several times. Observe

how the bond dipoles (between A-B and B-C) add to produce a molecular dipole.

How might a molecule with two strong bond dipoles have no molecular dipole at all? 

*HINT: think about 3D molecule geometries!



"Like dissolves like" is a way to remember that molecules with similar molecular dipoles will 
tend to interact favorably and mix.  For instance, water (H2O) is a polar molecule.  It will 
mix well (dissolve) polar molecules, such as ammonia (NH3), a mixture often used in 
household cleaners. Both molecules possess strong molecular dipoles. A molecule such as 
methane (CH4) would not dissolve well into water. Why? 

In the space below, draw water’s Lewis-dot diagram and show the dipole moment on the molecule with an arrow 
( -+---> ) 

Prediction: (do this before checking each compound in the simulation), complete the table below (with a √) to 
predict which of the following molecules should dissolve into water. 

H2 N2 O2 F2 HF CO2 HCN O3 NH3 BH3 BF3 CH2O CH4 CH3F CH2F2 CCl3F CF4 CHCl3 

√ 

Finally, what type of solvent would be required to dissolve nonpolar compounds? 

In the boxes below, sketch Lewis-dot diagrams (:Ӧ=C= Ӧ: ) for each of the compounds. For those that are polar, 
draw the dipole moment (arrow) on your diagram. For those that are nonpolar, write “nonpolar” 

H2 N2 O2 F2 HF CO2 



HCN O3 NH3 BH3 
*Boron does NOT follow the
octet rule - it only needs 6
electrons for an "octet"

BF3 CH2O CH4 CH3F 
*Boron does NOT follow the
octet rule - it only needs 6
electrons for an "octet"

CH2F2 CCl3F CF4 CHCl3 



Name: ____________________________ Date/Pd.: ___________________________ 
Polarity Review 

The table above shows the electronegativity values of most atoms on the periodic table.  Remember, electronegativity is 
the attraction an atom has for a pair of bonded electrons – AKA how much the element will pull in a tug of war for 
extra electrons! 

If the two atoms have an electronegativity difference of 0.5 or GREATER, then the bond is polar. 

For the following molecules: 
1. Calculate the electronegativity difference for each bond.
2. Draw the actual shape and then place the dipoles (arrows) for each bond.
3. Draw the overall dipole (the direction that we would be ultimately pulling).
4. If there’s an overall dipole, then the molecule is “polar”, otherwise it’s “nonpolar”. S N A P 

Molecule Bond Calculations/Bond Polarity Lewis Structure 

SO2 

O: 3.5 
S: 2.5 

3.5 – 2.5 = 1.0 

Therefore, this is a polar bond. 

NH3 

N: 
H: 
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BrF5 

Br: 
F: 

TeCl4 

Te: 
Cl: 

CH4 

C: 
H: 

CO2

C: 
O: 

H2O 

H: 
O: 
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PCl3 

P: 
Cl: 

POCl3 

P: 
O: 
Cl: 

XeF4 

Xe: 
F: 

COCl2 

C: 
O: 
Cl: 
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Conclusion: 

(TRUE/FALSE) It is possible for a molecule to have polar bonds but to be nonpolar. 

(TRUE/FALSE) It is possible for there to be nonpolar bonds but for the molecule to be polar. 

(TRUE/FALSE) If a molecule does not have any polar bonds, it must be nonpolar. 

Molecular Polarity Scenario: 

Non Possible scenario 
- 

If a molecule is polar, will it choose to mix with a (nonpolar or polar) molecule? Why? 
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