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Chemistry Choice Board for May 4th - May 8th  
H.C.6A.1 – Chemical Reactions 

Directions: Please choose and complete 3 activities (1 from each row) between May 4-May 9.  

YOU WILL NEED TO COMPLETE YOUR ASSIGNMENTS ON YOUR OWN NOTEBOOK PAPER OR IN A WORD DOCUMENT.  

Investigation 

40 pts 
Ice Cream Lab 

Moles Gizmo - Warm-up and 

Activity A 

Complete Baking Soda and 

Vinegar Experiment 

Know and Summarize 

30 pts 

Flinn At-Home Online Lab on 

Chemical Reactions 
Cow Power Article  

Types of Chemical Reactions 

Video 

Communicate 

30 pts 
Recipe Lab Create a Unit Note to Self: Balancing equations 

 

Investigation:  

Activity 1: Ice Cream Lab 
First, get your parents’/guardians’ permission to make ice cream. Collect the ingredients listed below and follow the procedure to 

make ice cream! After enjoying your delicious treat, answer the following questions about your experience. 

Ingredients:  

1 cup half-and-half, 2 tbsp. granulated sugar, ½ tsp. vanilla extract, 3 cup ice, 1/3 cup kosher salt, and toppings (optional) 

Directions:  

1. In a small resealable plastic bag, combine half-and-half, sugar, and vanilla. Push out excess air and seal. If you have a food 

thermometer, measure, and record the starting temperature of the mixture. 

2. Into a large resealable plastic bag, combine ice and salt. Place small bag inside the bigger bag and shake vigorously, 7 to 10 

minutes, until ice cream has hardened. If possible, measure the temperature again and record the final temperature. 

3. Remove from bag and enjoy with your favorite ice cream toppings. Make sure to get a picture of your final product to share! 

Questions:  

1. Describe the physical changes that you observed during the process.  

2. What chemical reaction took place? Write the word and chemical equations for this reaction.  

3. Is this an endothermic or exothermic reaction? Explain.  

Activity 2: Moles Gizmo 

Warm-up  

When counting roses, eggs, or donuts, a dozen is a good unit to use. If you are counting atoms, however, a dozen is not much 

help. In the Moles Gizmo, you will learn about a unit used to count atoms. On the AVOGADRO CONSTANT tab, place the copper 

(Cu) atom on the nano-balance on the left, which will show the average atomic mass of copper rather than the mass of a single 

copper atom.  

1. What is the average mass of a copper atom?  

The unit “u” refers to unified atomic mass units. A single proton or neutron has a mass of approximately one atomic mass 

unit. (Officially, 1 u is one-twelfth the mass of a C-12 atom.) 

To gain an idea as to how many atoms are in a gram or so of copper, use the larger balance on the right. Press Add atoms to 

put a scoop of atoms in the weighing dish and keep adding until the balance registers between 1 and 2 grams. If you don’t seem to 

be making much progress, adjust the exponent using the slider, which will make the scoop size bigger.  

2. How many atoms did you need to add? 

Activity A:  

Molar Mass 

Get the Gizmo ready:  

• Select the AVOGADRO CONSTANT tab.  

• Turn on Show hints and check that Copper (Cu) is selected.  
 

Introduction:  



Since atoms are so tiny, chemists have devised a unit known as the mole. A mole represents a macroscopic quantity of matter 

that can be used in the laboratory. One mole of any element has the same mass in grams as its atomic mass in u.  

Question: How many particles are in a mole? 

1. Explore: Note the average atomic mass of copper on the nano-balance. Add atoms to the larger balance until it registers the 

same number (in g) as the reading on the nano-balance (in u). Use the Exponent slider to help get the correct amount. Stop 

adding atoms when the readings on both balances match (to the nearest 0.001 g). How many atoms did you need to add?  

2. Explore: Repeat the same procedure with carbon, then sulfur and aluminum. A) For each element, how many atoms did you 

need to add? B) What do you notice about the number of atoms in one mole? 

3. Discover: In each case, you measured out one mole of atoms, since the mass of one mole of any element, in grams, is equal to 

its atomic mass, in u. One mole of any element contains the same number of atoms, a number known as the Avogadro 

constant. What is the exact value of the Avogadro constant?  

4. Illustrate: The Avogadro constant is so large it is normally written in scientific notation. To get an idea of the enormity of the 

Avogadro constant, write it out in standard form. (You will need to move the decimal place to the right 23 times, so you will 

need to add a lot of zeros!) 

5. Compare: While the number of atoms in a mole is constant, the number of grams in a mole changes based on the element. 

The number of grams in a mole (g/mol) is known as its molar mass and has the same numerical value as an element’s atomic 

mass (in u). Use the Gizmo to find the atomic and molar mass of sulfur and aluminum. Use proper units. 

6. Experiment: Select Copper (I) oxide, Cu2O. Note that Cu2O is a compound composed of different types of atoms bonded 

together. Place the Cu2O molecule on the nano-balance. What is the molecular mass of Cu2O? Add molecules to the larger 

balance until its reading matches that of the nano-balance exactly. How many molecules did you need to add? Repeat the 

procedure with another molecule of your choice. How many molecules did you need to add? 

7. Summarize: Complete the following statements: One mole of any element contains 6.0221 × 1023   . One mole of any 

compound contains 6.0221 × 1023   . 

8. Extend: For compounds, it is sometimes necessary to calculate the number of atoms of each element within a molecule. 

Select Iron (II) chloride. Note the image of the molecule. How many Fe atoms are within a single FeCl2 molecule? How many Cl 

atoms are within a single FeCl2 molecule? Use the nano-balance to find the mass of an iron atom and a chlorine atom. Find the 

sum of their masses (1 Fe atom + 2 Cl atoms). Place the FeCl2 molecule on the balance. Is the sum of the masses of the 

individual atoms equal to the molecular mass of the compound?  

9. Calculate: Select Copper (I) oxide. Note the image of the molecule. Place it on the balance. How many moles of copper would 

be needed to make 1 mole of Cu2O? In addition to showing the ratio of atoms in a molecule, what else do the subscripts in a 

formula tell us?  

Activity 3: Baking Soda and Vinegar Experiment 
Safety: First, get your parents’/guardians’ permission to perform your experiment.  

We recommend completing this experiment outside or in a sink.  

Materials Needed: Baking Soda, Vinegar, Ziploc bag or jar 

Procedure: In a Ziploc bag, (or in a clean, empty peanut butter jar) place one teaspoon baking soda. Add 1 teaspoon vinegar, seal 

the bag (or put the lid on) and observe what happens. What do you need to do to make sure all the ingredients react? Shake it? 

Open it, is there an odor? 

Assignment: In a paragraph, explain what you saw. Convert the measurements (teaspoons) to metric. Write the chemical formulas 

for vinegar and baking soda (look at the labels or look in the text). What do you predict were the reactants? Write a balanced 

equation for the reaction. 



Know and Summarize:  

Activity 1: Flinn Scientific – At Home Chemical Reactions Lab 
Directions: Read the background and procedure information. Watch the video on Schoology. 

Answer the questions at the end using the experimental data provided in the table.  

Energy Densities of Organic Fuels  

How much energy is released when an object burns? One way to determine this is to 

measure the heat flow from the object to its surroundings. If heat flows from the object to its 

surroundings, then the temperature of the surroundings will increase. This activity will introduce 

the concept of calorimetry and investigate the caloric content of organic fuels.  

Background  

The law of conservation of energy states that energy cannot be created or destroyed, only 

converted from one form to another. This fundamental law was used by scientists to derive new 

laws in the field of thermodynamics—the study of heat, temperature, and entropy. The First Law 

of Thermodynamics states that the heat energy lost by one body is gained by another body. Heat 

is the energy that is transferred between objects when there is a difference in temperature. 

Objects contain thermal energy as a result of the small, rapid motions (e.g., vibrations, rotational 

motion, electron spin) that all atoms experience. The temperature of an object is an indirect 

measurement of its thermal energy. Particles in a hot object exhibit more rapid motion than particles in a colder object. When hot 

and cold objects are placed in contact with one another, the faster moving particles in the hot object will begin to bump into the 

slower moving particles in the colder object making them move faster (and vice versa, the faster particles will then move more 

slowly). Eventually, the two objects will reach the same equilibrium temperature—the initially cold object will now be warmer, 

and the initially hot object will now be cooler. This principle is the basis for calorimetry or the measurement of heat transfer.  

Different materials have their own unique ability to retain heat. Some materials, like water, can absorb a large amount of heat 

without a significant change in temperature while other materials, such as metals, will have a more dramatic temperature change 

for the same amount of heat absorbed. This property is based mainly on the structure of the material, the sizes of the atoms and 

molecules, and the interactions among them. This is known as the specific heat of the substance. The specific heat is defined as 

the heat required to raise the temperature of one gram of a substance by one degree Celsius. The unit of energy commonly 

associated with heat is called a calorie. Water has a defined specific heat of 4.186 joules/g °C so it takes one calorie of energy to 

raise the temperature of one gram of water by one degree Celsius. (The reverse is also true—remove one calorie of heat from one 

gram of water, and the temperature will decrease by one degree Celsius.) With the specific heat of a substance known, the 

amount of heat gained or lost by a substance can then be calculated if the temperature change is measured. 

In this experiment, the specific heat of water and its change in temperature will 

be used to determine the energy content of charcoal. During calorimetry, fuel burns 

and its stored energy is converted into heat and products of combustion (carbon 

dioxide and water). The “stored” energy is chemical potential energy that is released 

when, during burning, the forces that hold atoms together in a fuel, such as CH4 

(methane), are broken and then recombine to form new compounds with the same 

total number of atoms now connected in different ways. The heat that is released is 

transferred into the water above it in the calorimeter. See Figure 1. The temperature 

change in the water is then measured and used to calculate the amount of heat 

released from the burning fuel. The heat is calculated using Equation 1. 

Procedure 

1. Place a small clump of charcoal on a 3 in. x 3 in. square of aluminum foil. 

2. Measure and record the combined mass of the charcoal/aluminum foil. Place the charcoal/aluminum foil on the base of a 

support stand.  

3. Using a graduated cylinder, measure and add 50.0 mL of water to an empty, clean soda can.  

4. Bend the tab on the soda can and carefully slide a glass stirring rod through the hole. Suspend the can on a support stand 

using a metal ring (see Figure 1). Adjust the height of the can so it is about 2.5 cm above charcoal/aluminum foil.  

Equation 1: 

q = mC∆T = heat 

m = mass of the water 

c = specific heat of the water 

∆T = change in water temperature, 

(Tfinal – Tinitial) 

(“∆” is the Greek letter Delta, which 

means “change in”) 

Figure 1 



5. Carefully insert a thermometer into the can. Measure and record the initial temperature of the water.  

6. Light the charcoal and center it under the soda can. Allow the water to be heated until the charcoal stops burning. Record the 

maximum (final) temperature of the water in the can.  

7. Measure and record the final mass of the charcoal and aluminum foil.  

8. Repeat steps 1–7 for a wood splint. However, rather than placing the wood splint on foil, hold it with tongs so that as the 

splint burns, the flame can be kept directly under the soda can. 

Experiment Data:  

 

 

 

Analyze and Interpret Data 

1. Calculate Determine the change in temperature of the water for each fuel source by subtracting the initial water temperature 

from the final water temperature. 

2. Use Math Calculate the heat gained by the water when the fuels burned.  

3. Use Math Determine how much of the fuel burned (i.e., the mass of the fuel converted to heat energy) by subtracting the 

final mass of the fuel/foil from the initial mass. 

4. Use Math Calculate the energy content per gram of fuel. This is done by dividing the heat gain of the water by the change in 

mass of the sample.  

5. Analyze and Interpret Data Which material has a higher energy density? Discuss possible causes of the difference in energy 

densities between the two materials as well as sources of experimental error. 
 

Activity 2: Chemical Reactions YouTube Video 
Watch the YouTube Video found at this link: https://youtu.be/nsEkKIiOz7Q. For each of the 5 reactions, write down the following: 

1. Type of reaction 

2. Observations before reaction 

3. Observations after reaction 

4. Word Equation 

5. Balanced Chemical Equation

 

Activity 3: Chem Matters Article - Cow Power: A Climate Change Solution from Manure 

Directions: Use the article to answer the questions below. 
In 2007, Chris Noble left a high-paying banking job in New York City to pursue a master’s 

degree in business administration. He was 25 at the time. His motivation for doing so was to join 

Noblehurst Farms, the corn, wheat, and dairy cow operation in rural Pavilion, New York, that had 

been in his family for generations. The first of Noble’s family to work the land was a soldier who 

moved to western New York after the Revolutionary War. The farm produced enough vegetables 

and dairy products to feed his family and neighbors. Over several generations, the farm 

expanded to its current size of 1,800 Holstein cows and 2,500 acres, or about 4 square miles. The 

family’s deep connection to the land and the opportunity to lead the farm’s environmental 

efforts lured Noble back home. Unlike his forebear’s experience, when Noble joined the farm, 

the threat of climate change was—and still is—looming. As part of the agricultural industry, 

which releases greenhouse gases—heat-absorbing gases in the Earth’s atmosphere—he had a 

chance to do something about it. 

How 'Green' is Biogas? 

If burning biogas, which is methane from organic waste, produces CO2, how does that help the planet? It might seem 

counterintuitive, but burning biogas—although it releases CO2—is considered carbon neutral. This is because the amount of CO2 

that’s released from burning biogas is no more than what went into the organic matter in the first place. Releasing methane 

instead of burning it, on the other hand, would result in putting a more potent greenhouse gas in the atmosphere than CO2. 

Methane has a much higher global warming potential (GWP) than carbon dioxide. A greenhouse gas’s GWP is its ability to trap 

extra heat in the atmosphere over time compared to CO2. For example, the 100-year GWP of methane is 28. So, if 1 ton of 

methane were released into the atmosphere, it would create the same amount of warming over 100 years as 28 tons of CO2. 

Sample 
Initial Mass 

(sample and foil), g 

Final Mass 

(sample and foil), g 

Initial Temperature 

of Water, °C 

Final Temperature 

of Water, °C 

Charcoal 4.21 g 2.04 g 16.0 °C 30.6 °C 

Wood splint 0.30 g negligible 21.1 °C 30.1 °C 

Chris Noble runs one of a 

growing number of farms 

that is turning waste into a 

source of energy. 

https://youtu.be/nsEkKIiOz7Q


Citing new research, Frank Mitloehner, a professor of air quality at the UC Davis, says that harnessing and using biogas as fast as 

it’s generated on a large scale has the potential to make a difference in global warming. 

Cow emissions  

Dairy farms and livestock operations are valuable food sources, but they are also large methane producers. Chris Noble runs 

one of a growing number of farms that is turning waste into a source of energy. According to the U.S. Environmental Protection 

Agency (EPA), the two industries account for about 10% of all methane (CH4) that’s released into the atmosphere from human 

activities in the United States. Methane makes up about 16% of all greenhouse gases. These gases, which occur in trace amounts 

in the atmosphere, don’t actually work like a greenhouse. Actual 

greenhouses have windows that allow warming rays from the sun into the 

structure, and prevent warm air from leaving. Greenhouse gases, however, 

absorb infrared radiation from the sun-warmed surface of the planet. These 

gases then transfer the absorbed energy to surrounding atmospheric gases 

via bond vibrations. This increases the average thermal energy and raises the 

temperature. “Greenhouse gases are like a big blanket that covers the 

earth,” says Frank Mitloehner, a professor of air quality at the University of 

California (UC), Davis. “The Earth needs some of those to keep the planet 

warm enough to live on.” But human activities, including dairy farming, emit 

these gases into the atmosphere in increasing amounts, and the atmosphere 

becomes warmer. 

Cows release methane from both ends: by burping and through their manure. Cows, like other ruminants including sheep, 

goats, and giraffes, have four stomach chambers. As the animals eat a mixture of hay, grass, and grains, microbes in one of the 

chambers, the rumen, process the food. During this process, called enteric fermentation, methane is created—and released 

through belches. Methane production from cow poop is actually an unintended consequence of waste-management practices. 

Decades ago, dairy farms kept small herds and spread manure on fields as a natural fertilizer at about the same pace the cows 

produced it. But as herds grew into the thousands, farmers built and covered storage pits to hold the manure. “When the industry 

changed from spreading manure daily to storing it in a container, it encouraged methane production through anaerobic digestion. 

That methane is released into the atmosphere,” says Peter Wright, an agricultural engineer at Cornell University.  

Waste not, want not  

Now, rather than letting the methane from manure escape into the air, dairy farmers can harness the gas by trapping it in 

human-made anaerobic digesters. An anaerobic digester is like a cow’s stomach on an industrial scale—it’s an oxygen-free 

environment where biological processes break down organic matter. The size and shape of digesters vary. In California, they look 

like oversized football fields covered in black plastic. In New York, above-ground dome-shaped buildings are capped with flexible 

plastic coverings. These systems are maintained at the same temperature as a cow’s digestive system, between 37.8 °C (100 °F) 

and 40 °C (104 °F), creating an environment in which anaerobic microbes can thrive.  

The process starts when the cows are fed. As they chew, the meal moves into their stomach, where microbes break down the 

food. The cow passes the digested food as manure, which is then pushed with a tractor or scooped up and driven to a digester.  

Inside the digester, bacteria use biological catalysts called enzymes to break down the manure’s insoluble polymers, including 

cellulose, into smaller, soluble components. These smaller components, such as glucose, get broken down even further, and the 

gases CO2 and CH4 are produced. The overall process can be described by the following reaction: 𝐶6𝐻12𝑂6 → 3𝐶𝑂2  +  3𝐶𝐻4 

Digesters capture the methane, preventing it from escaping into the atmosphere. Burning the methane releases thermal energy, 

which turns a turbine and powers a generator.  𝐶𝐻4 + 2𝑂2  → 𝐶𝑂2 + 2𝐻2𝑂 + 𝑒𝑛𝑒𝑟𝑔𝑦 

The farmers use the electricity generated from 

burning methane to power their farms, heat their 

homes, and if there’s any extra, sell it back to the 

power company. The U.S. Department of 

Agriculture reports that about 37,000 dairy farms 

are in operation. About 200 of those farms are 

harnessing biogas from manure, according to the 

EPA. Other sources of biogas include hog and 



poultry farms, and wastewater treatment plants. The Environmental and Energy Study Institute reported in 2017 that the United 

States had 2,200 biogas systems, a fraction of the total number of potential systems the country could have.  

A noble investment  

Noblehurst Farms was an early adopter, installing its first anaerobic digester in the early 2000s. It was destroyed in a fire, and 

they replaced it in 2014. “The digester was an example of something we could invest in on the farm that would help keep us cost-

competitive, diversify our farm, and address climate change,” Noble says. The current dome-shaped building holds more than 1 

million gallons of liquid poop, which is separated from the solids. The plastic roof traps the gas naturally produced as bacteria 

digest the manure. To supplement the 40,000 gallons of manure his cows excrete 

every day, Noble launched Natural Upcycling, a food scrap collection business. Food 

scraps also release methane when broken down. The combination of manure and food 

scraps processed in Noblehurst’s digester reduces methane by an amount equivalent 

to reducing carbon dioxide emissions by an estimated 409 tons per month. That’s like 

taking 1,000 cars off the road annually, according to AgSTAR, a federal program that 

promotes biogas recovery from farms. The resulting mixture of food waste and cow 

manure produces 200 to 250 cubic meters of biogas. That’s enough biogas to fuel a 

500-kilowatt (kW) generator. The 500-kW generator keeps the digester heated, and 

powers the farm, a neighboring creamery, and a cheese-making facility. The system 

saves the farm about $100,000 in electricity costs annually. As an added bonus, the 

digestion process removes the potent smell associated with manure.  

Fueling change  

In 2016, California passed a law requiring dairy farms to cut methane production by 40% by 2030. Methane digesters have 

helped farmers already achieve a 25% reduction in three years, according to Mitloehner. A patchwork of other state regulations 

also aims to cut methane emissions from various sources, including agriculture. Many farmers are motivated by more than new 

laws to help with climate control. They are often called the original environmentalists for spreading manure from their own 

livestock to fertilize their fields, as opposed to buying synthetic or mined fertilizers, which require additional energy and resources 

to produce and transport. Consistent with that tradition of practical solutions, farms across the country, in addition to building 

anaerobic digesters, are implementing other practices to address climate change. Noble notes that practices that help the planet 

also help farmers, which could allow generations-old operations like his to carry on well into the future. 

 Katie Navarra is a science writer based in New York. 

Reading Comprehension Questions 

1. How many biogas systems were in 

operation in the U.S. in 2017? 

2. How much manure do the cows at 

Noblehurst Farms produce each day? 

3. What is the approximate monthly 

reduction in carbon dioxide 

production by Noblehurst Farms after 

implementing a methane digester? 

4. Which two industries account for 10% 

of the methane generated by human 

activities in the U.S.? 

5. How much money does Noblehurst 

Farms save by using methane 

digesters? 

6. How do cows contribute to the 

production of greenhouse gases? 

7. Which elements combine to make 

methane? 

8. Define global warming potential. 

9. Aside from dairy farms, list three 

other potential sources of biogas. 

10. What is enteric fermentation? 

11. Explain how a methane digester 

functions. 

Communicate Activities:  

Activity 1: Recipe Lab 
Rewrite your favorite recipe as a lab procedure. Convert the measurements for every ingredient into SI units, and include a safety 

warning where needed. Use complete sentences and proper grammar.  

Activity 2: Create a Unit 
If a box of a dozen donuts has twelve donuts, and a mole is 6.022x10 23 atoms of anything, create your own unit. Explain what 

your unit represents. How would you convert from your unit to a common everyday unit (4 quarters = 1 dollar)? How would your 

unit help scientists? How would your unit help make chemical reactions occur to make plastic, to make vaccines, to cook? Use 

complete sentences and proper grammar. 

Noblehurst Farms’ anaerobic digester 

stores cow manure, and allows the farm 

to trap methane gas and use it to 

generate electricity. 



Activity 3: Note to Self 

When you see any chemical equation, how will you think through the process to balance the equation? What are the steps in your 

logic? What directions would you give someone else?  

Here is an example:  Fe + O2 → Fe2O3 

1. Identify elements (Fe and O). 

2. Identify any compounds (rust= Fe2O3) 

3. Count the number of atoms of the metal first. (Fe = 1 on the reactants side and Fe = 2 on the products side.) 

4. Put a coefficient of 2 in front of Fe on the reactants side (left because the arrow always points to the products). 

5. Count the number of oxygens on both sides of the arrow. You have 2 on the reactants side (left) and 3 on the product side 

(right because of the subscripts.  

6. I know that I multiply coefficients times subscripts. So, to get them equal the total must be six on both sides.  

7. O2 would have a coefficient of 3 because 2 x 3 = 6. And Fe2O3 would have a coefficient of 2 because 2 x 3 = 6. 

8. So now I have 2Fe + 3O2 → 2Fe2O3 

9. Recheck: Oh… now I have 2 Fe on the reactant left side and 2/2=4 Fe on the product right side. 

10. What to do? Well, 2 can become 4 because 2 x 2 = 4… and it won't affect the oxygen… so 4Fe + 3O2 → 2Fe2O3 

Directions: Write your own set of directions for balancing a chemical equation. These directions must apply to any chemical 

equation. Complete sentences and proper grammar are mandatory. Alternatively, you may also create a creative video version of 

the directions. For another example, check out this YouTube video: https://youtu.be/zmdxMlb88Fs. 

Chemistry Choice Board for May 11th - May 15th  
H.C.6A.4 – Stoichiometry (Moles to Moles) 

Directions: Please choose and complete 3 activities (1 from each row) between May 11th - May 15th.  Seniors last day is 

May 13 Seniors need to complete 2 of the 3 activities in order to submit their work by May 15th to the school. 

YOU WILL NEED TO COMPLETE YOUR ASSIGNMENTS ON YOUR OWN NOTEBOOK PAPER OR IN A WORD DOCUMENT. 

Investigation 

40 pts 
Molar Mass Review Worksheet Moles Gizmo – Activity B Smore’s Lab 

Know and Summarize 

30 pts 

Mole Ratios Guided Notes and 

Worksheet 

Crash Course Chemistry Video 

with Guided Notes 
Think Through 

Communicate 

30 pts 

Note to Self – Procedure for 

solving mole to mole problems 
Particle Diagram of a Reaction Mole Comparison 

Investigation:  

Activity 1: Molar Mass Review Worksheet  
Please perform the indicated calculations to find the molar mass of the compound. Use your periodic tables to find the masses for 

each element. The first problem is done as an example.

Compound Calculation 
Molar 
Mass 

HNO3 (1.01) + (14.01) + (16.00 x 3) 63.02 

KCl (     ) + (     )  

BaCO3 (     ) + (     ) + (     x 3)  

NaOH (     ) + (     ) + (     )  

H2O (     x 2) + (     )  

H2CO3 (     x 2) + (     ) + (     x 3)  

NiCl2 (     ) + (     x 2)  

CaCO3 (     ) + (     ) + (     x 3)  

MgCl2 (     ) + (     x 2)  

NH4Cl (     ) + (     x 4) + (     )  

Compound Calculation 
Molar 
Mass 

NaClO3 (     ) + (     ) + (     x 3)  

Ag2SO4 (     x 2) + (     ) + (     x 4)  

Be(NO3)2 (     )+[(     ) + (     x 3)] x 2  

KMnO4 (     ) + (     ) + (     x 4)  

ZnSO4 (     ) + (     ) + (     x 4)  

BF3 (     ) + (     x 3)  

Fe2O3 (     x 2) + (     x 3)  

Na2O (     x 2) + (     )  

Be(NO3)2 (     )+[(     ) + (     x 3)] x 2  

Sr(OH)2 (     )+[(     ) + (     )] x 2  

https://youtu.be/zmdxMlb88Fs


Activity 2: Moles Gizmo – Activities B and C 

Activity B:  

Conversions 

Get the Gizmo ready: 

• Select the CONVERSIONS tab. 

• Select Carbon (C).  

Introduction:  

Chemical formulas represent ratios. To make H2O, you need two atoms of H for each atom of O; you would also need two moles 

of H for every mole of O. However, when performing experiments in the lab, substances are measured in grams, not atoms or 

moles. Therefore, it is important to be able to convert freely between atoms, moles, and grams.   

Question: How do you convert particles to grams, and grams to particles? 

1. Investigate: Note the empty jars on the shelf that can be filled by using the slider. Set the amount to 2.000 moles of carbon 

(mol C), then press Start. Each jar holds exactly one mole of carbon. Your goal is to determine the mass in grams of two moles 

of carbon. (A) Before you can find the mass, what do you need to know? (B) Turn on Show molar mass. What is the molar 

mass of carbon? (C) What do you think the mass of 2.000 moles of carbon will be? (D) Drag the jars to the balance. What is the 

mass of 2.000 moles of C?  

2. Estimate: Press Reset. Turn off Show hints. Using the first drop-down menu, select Grams. Set the amount to 46.00 g of 

carbon, then press Start. (Note that the substance appears in the weighing dish on the balance, not in the jars.) (A) How many 

mole jars do you think can be filled with this amount? (B) Place jars under the balance to find the mole amount. Were you 

close? (C) Press Reset and start with 151.00 g of FeCl2. How many mole jars do you think can be filled with this amount? (D) 

Place jars under the balance to find the mole amount. What is the value?  

3. Summarize: Consider the procedures you used to do the calculations in questions 1 and 2. (A) How did you convert moles to 

grams? (B) How did you convert grams to moles?  

4. Investigate: Press Reset. Start with 2.000 moles of sulfur, then press Start. (A) How many atoms do you think this amount 

represents? (B) Pour the jars into the atom counter at left. How many atoms are there? (C) How can you calculate this value?  

5. Estimate: Press Reset. Select Atoms, and using the slider, start with 1.000 × 1023 atoms of sulfur. (Note that pressing Start 

puts atoms into the atom counter, not the jars.) (A) Is this amount more or less than one mole? (B) Place the jar underneath 

the counter. Was the jar completely filled? (C) How many moles do you have?  

6. Calculate: Press Reset. Start with 1.900 × 1024 (or 19.00 × 1023) molecules of Cu2O. (A) Calculate the number of moles. (B) Use 

the Gizmo to verify your calculation. Were you correct? (C) Is the method for converting molecules to moles the same as that 

for atoms?  

7. Summarize: Consider the procedures you used to do the calculations in questions 4 and 5. (A) How did you convert moles to 

atoms (or molecules)? (B) How did you convert atoms (or molecules) to moles? 

8. Explain: Select Carbon and start with 2.0 × 1024 atoms. Press Start. (A) Use the Gizmo to find the number of grams: (B) Before 

you can find grams, what must you find first? (C) How did you convert from atoms to grams? 

Activity C:  

Dimensional 

Analysis 

Get the Gizmo ready:  

• Select the DIMENSIONAL ANALYSIS tab.  

• Start with Question 1.  

 

Introduction:  

Dimensional analysis is a method used to convert from one unit to another using conversion factors. A conversion factor is a 

fraction in which the numerator is equal to the denominator, such as  
1 mol C

12.011 g C
. Multiplying a quantity by a conversion factor(s) 

changes the unit, but not the value, since multiplying by a conversion factor is in essence multiplying by one.  

Question: How can dimensional analysis be used to make mole conversions? 

1. Analyze: Note Problem 1 at the bottom of the Gizmo. (A) What is the starting unit? What is the answer unit? (B) What do you 

need to know in order to find the mass of 3.00 moles of carbon?  

2. Calculate: Drag the appropriate conversion factor to the gray area. To make the units cancel, press Flip tile. It is important 

that all units cancel except the one you are trying to find. Check Show units to verify the ending unit, then check Show 

numerical results. (A) What is the numerical result? (B) Is this answer reasonable, given the mass of one mole of carbon?  

(C) Press Check. Did you solve the problem correctly?  



In problem 1, note that the mole amount (3.00) is given to 3 significant figures. Significant figures are used to indicate the 

accuracy of a measurement and express the confidence we have in that measurement. The zeros after the decimal point tell us 

with certainty that we do not have an additional tenth or hundredth of a mole.  

3. Calculate: Using the Gizmo, solve problems 2, 3, and 4. Check each answer. Then, solve the problems below using the same 

techniques. Show your work.  (A) 95.0 g Al =    mol Al  (B) 2.10 mol FeCl2 =    molecules FeCl2 

4. Analyze: Select problem 5, which is more complex and cannot be solved in one step. In order to solve this problem, what two 

pieces of information do you need to know?  

Drag tiles into the gray area and solve. Check your answer when finished. Then do 6–12.  

5. Calculate: In problem 13, note that you are being asked to find the number of atoms in a certain quantity of a compound. 

Before you can solve, it is necessary to determine the number of atoms within a single molecule. How many atoms are in a 

single molecule of FeCl2?  

Use the Gizmo to solve. Work through problems 14–19 for more of these types of problems. For additional practice, work through 

as many of the remaining problems as you wish. 

6. Practice: Solve each of the following problems using dimensional analysis (or another method). Show your work. (Use a 

periodic table to look up the necessary atomic masses.)  

A. 75 g KMnO4 =    molecules KMnO4 

B. 7.23 × 1024 Al atoms =    grams Al 

C. 9.23 × 1023 Au atoms =    moles Au 

D. 125 g H3PO4 =    molecules H3PO4 

E. 0.75 moles CO2 =    total atoms 

Activity 3: Smores Lab (Adapted from Carolina Biological Supply Company) 

Introduction  

This laboratory activity explores the topics of stoichiometry and limiting reactants in a fun, delicious way! Mass/mole 

relationships and limiting and excess reactants can be difficult topics for students to grasp. Use this activity to introduce or 

reinforce these principles. Stoichiometry is the area of chemistry that allows us to determine the relative quantities of reactants 

and products in a balanced chemical equation. The law of conservation of mass states that the mass of all participants in a 

chemical reaction must remain constant over time. Matter is neither created nor destroyed in a chemical reaction, and this 

principle lays the foundation for stoichiometry. 

Safety: Get your parents’/guardians’ permission before making s’mores! Note – you do not actually have to make smores to 

complete this activity…but you can. 

Procedure 

In this basic stoichiometric problem, we’ll assume that 1 S’more represents 1 mole of product. The formula for 1 complete 

S’more is: C3G2M where C = chocolate rectangle, G = graham cracker square (2 rectangles attached), M = marshmallow. The 

following is a balanced equation for the formation of a complete S’more: 3C + 2G + M → C3G2M 

With the balanced equation, answer the following questions about mole-mole and mass-mole relationships using dimensional 

analysis. Show your work.  

1. Given 30 graham cracker squares, how many S’mores can be made? How many marshmallows and chocolate rectangles do 

we need to make them? 

2. Suppose you have 34 graham cracker squares, 14 marshmallows, and 40 chocolate rectangles. (A) What is the theoretical yield 

of S’mores? (B) Which reactant(s) are in excess (left over), and what is the excess for each? (C) Which reactant(s) are the 

limiting reactant(s) (completely used up)?  

Know and Summarize:  

Activity 1: Moles to Mass Conversions  
1. According to the diagram, what three quantities can you calculate if you know the number of moles of a compound? 

2. According to the diagram, what three quantities can you calculate from a mass measurement of a compound? 

3. If you were given the number of moles of a compound, what quantity would you need to know to calculate the mass of that 

number of moles of the compound? 



4. If you were given the number of moles of a compound, what information would you need to know to determine each of the 

conversion factors necessary to find the number of moles of each atom or ion in the compound? 

5. You are given a 2.0-mol sample of calcium carbonate (CaCO3). The molar mass of CaCO3 is 100.09 g/mol. Write the conversion 

factor you would use to determine correctly each of the following quantities: (A) the mass in grams of the sample, (B) the 

number of formula units of CaCO3 

in the sample, and (C) the number 

of moles of oxygen atoms in the 

sample. 

6. Write the conversion factors in 

the order you would use them to 

determine correctly each of the 

following quantities in a sample of 

2.0  1024 molecules of ethane 

(C2H6). The molar mass of ethane 

is 30.08 g/mol. (A) the mass in 

grams of the sample? (B) the 

number of carbon atoms in the 

sample? 

Activity 2: Crash Course Chemistry Video and Guided Notes 

“Stoichiometry: Chemistry for Massive Creatures: Crash Course Chemistry #6” 

Watch the video at this link and fill in the blanks.  

1. __________ is how we tend to understand the world. 

2. “Stoichiometry is measuring the chemicals that __________ and come __________ any given reaction.” It allows us to count 

atoms and molecules by weighing them. 

3. Relative atomic mass is the __________ atomic mass of all of an atom’s naturally occurring isotopes. 

4. An atomic mass unit (AMU) is __________ the mass of an atom of carbon-12. 

5. A mole allows us to express a chemical’s atomic mass in terms of __________.  

6. There are __________ atoms in 12 grams of carbon 12.  This is known as Avogadro’s number. 

7. A mole of any element contains ___ atoms of that element. 

8. Molar mass is the __________ of an element in grams. 

9. 1 mol of sucrose contains 12 carbon atoms, 22 hydrogen atoms, and 11 oxygen atoms, thus 1 mol of sucrose contains 12 mol 

of carbon, 22 mol of hydrogen, and 11 mol of oxygen.  You can find the mass of 1 mol of sucrose by: 

Carbon 12 mol x 12.01 g/mol =  144.12 g 

Hydrogen 22 mol x 1.008 g/mol =  22.176 g 

Oxygen 11 mol x 16.00 g/mol =  171 g 

 Mass of 1 mol of Sucrose =  ________ g 

10. In any reaction, the # of atoms of each element _________. 

11. What does Hank suggest is the best thing to start with when balancing an equation? 

12. For every 5 grams of sugar he ingests, Hank would have to inhale __________ of oxygen. 

  



Activity 3: Think Through  

Look at example problem below. What do you need to think through to complete a problem like this? What do you 

know? What do you need to find? How will you organize it? Write a summary paragraph explaining how you think 

through a problem like this set up the equations to solve it; complete sentences and correct grammar are mandatory. 

Communicate:  

Activity 1: Note to Self  

Write a procedure for solving mole to mole problems. Be very detailed and exact. A fellow student should be able 

to follow your directions exactly and complete any mole to mole problem with them. Complete sentences and correct 

grammar are mandatory. 

  



Activity 2: Particle Diagram 
For each of the following chemical reactions, create a particle level diagram that shows the reactants and products. Label the 

type of reaction and write the complete balanced equation for each as well. Combine your answers into a poster, foldable, 

PowerPoint, video, etc. Be creative! If you are unsure what a particle diagram is, please watch this video: 

https://youtu.be/_OUHaz3pFII.  

1. Nitrogen gas reacts with hydrogen gas to produce ammonia.  

2. Dilute acetic acid solution is added to solid magnesium carbonate to form water, carbon dioxide, and magnesium acetate.  

3. Hexane is burned with excess oxygen to produce carbon dioxide and water.  

Activity 3: Mole Comparison 

Look at the diagrams below. Explain how there are different masses on the scales if each compound contains one mole. 

Use complete sentences and proper grammar. 

 

Chemistry Assignment for May 18th - May 22nd  
H.C.6A.1 – Chemical Reactions 

H.C.6A.4 – Stoichiometry (Moles to Moles) 

Directions: Please choose and complete any 3 new activities from the previous choice 

boards to complete this week!  

YOU WILL NEED TO COMPLETE YOUR ASSIGNMENTS ON YOUR OWN NOTEBOOK PAPER 

OR IN A WORD DOCUMENT.  

 

https://youtu.be/_OUHaz3pFII
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