
Balancing Chemical Equations

Introduction

This assignment introduces students to the law of conservation of mass.  They have a chance to balance equations using a simulation which allows them to manipulate coefficients and see the effect of their choices immediately.  The simulation includes an example from each type of reaction for the students to balance – combination, decomposition, single replacement, and double replacement.  Students have an opportunity to compare strategies for balancing equations with each other and predict the results of modifications to their equations.

In accordance with the values Jerry Wellington discusses in his article, this simulation allows students to ‘visualize’ the laws and theories of science.  This simulation specifically cannot be replicated in the lab, therefore this opportunity for visualization is very important for especially psychological understanding while tying in evidential and theoretical components.  This simulation also promotes higher-level transferable skills such as observation, measurement, prediction and inference.

This simulation requires learners to articulate what they are doing, the decisions they make, the strategies they use, and the answers they found.  These qualities are promoted by D. H. Jonassen.  Also, he states that “when learners articulate what they have learned and reflect on the processes and decisions that were entailed by the process, they understand more and are better able to use their constructed knowledge in new situations.”  The aim of this exercise is to engage students in active, constructive, intentional, authentic, and cooperative learning.

Curriculum Applications
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For this activity you will be required to work in pairs at a computer.  Each of you will be required to fill out your own worksheet, though you will take turns using the computer simulation.  In this activity you will learn to balance chemical equations.

Do you think it is possible for matter to disappear?  Is it possible for matter to appear out of nothing?  The answer to this question can be found with a scientific law.  The law of conservation of mass states that:


Atoms are neither created, nor destroyed, during any chemical reaction.
The same atoms that exist before a chemical reaction are present after a reaction.  They are simply rearranged during a reaction.

Chemical reactions are represented on paper by chemical equations.  For example, hydrogen gas (H2) can react (burn) with oxygen gas (O2) to form water (H2O).

Now look at the chemical equation for this reaction:


H2 + O2 ( H2O

The molecules on the left side of an equation are called the reactants.  Therefore, the hydrogen gas and oxygen gas in this case are the reactants.

The molecules on the right side of an equation are called the products.  Therefore, water in this case is the product.

1.
How many hydrogen atoms are on the left side of the equation? _______

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

Does the law of conservation of mass allow this (in other words, are the numbers balanced before and after the reaction?) _______

2.
How many oxygen atoms are on the left side of the equation? _______


How many oxygen atoms are on the right side of the equation? _______


Does the law of conservation of mass allow this? _______


Why or why not? _______________________________________________


_____________________________________________________________

How do you think an imbalanced equation can be fixed?  The answer is you can change the number of molecules for any of the reactants, products, or even both to balance it!  The number of molecules is represented by a coefficient, while subscripts give the number of atoms in each molecule.  Coefficients can be changed to balance an equation, but subscripts cannot be changed.

Follow these instructions to launch your simulation:

· Open Internet Explorer and go to the website www.explorelearning.com.

· In the top right hand corner of the page, click on Enroll in a Class Here.
· Under the section that says No I don’t have a username or password, select click here to continue the enrollment process.
· In the box provided under the heading Enter Class Code Below, type in the following code: a2svd93d5n. Click on Enroll.
· Under the heading Confirm Class, select Yes.
· To create an account, enter your First Name, Last Name, Username and password. Click on the button labeled submit, located in the bottom left hand corner.
· The title Sci - High School Samples should appear on your screen, in addition to your teacher’s name.

· Scroll down to the Chemistry Samples section and select the simulation called Balancing Chemical Equations by clicking on Launch Gizmo.
· Follow the instructions below to complete the attached worksheet. Have fun!
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If you look at the simulation of our imbalanced equation, you will see one of each molecule.  Notice to the left of this is a dropbox that says Combination (), which is the reaction type.  A combination reaction has several small reactants that combine to form a larger product.

Using the arrows above the O2 molecule container (), change the coefficient to 3.  3O2 has a coefficient of 3 (meaning there are 3 molecules) and a subscript of 2 (meaning there are 2 atoms per molecule), making a total of 3 x 2 = 6 atoms of oxygen.

Now change the coefficient of H2O to 5.

3.
How many hydrogen atoms are in the product? _______


How many oxygen atoms are in the product? _______


How many molecules are there? _______

Change all the coefficients back to 1.  Now click on the box underneath it that says Show summary ().

4.
What does it say? _____________________________________


Explain why it says this. _____________________________________


_____________________________________________________________

Change the coefficients to balance the equation.  The summary on the left will indicate whether or not the equation is balanced.  You may use the histogram to aid you (click on the Show histograms box () and then the Show numerical values box).

5.
What does the balanced equation look like? __________________________


How do you know it is balanced? __________________________________


_____________________________________________________________

6.
Explain your strategy for balancing the equation. ______________________


_____________________________________________________________


_____________________________________________________________

Now let the partner who hasn’t used the simulation to find the Decomposition option in the reaction dropbox (it currently should say Combination).

A decomposition reaction begins with larger reactant(s) which breaks down into simpler products.

7.
What are the reactant(s) for this equation? ____________________


What are the product(s) for this equation? ____________________

8.
Using your balancing strategy, balance this equation together and record it. _______________________

A single replacement reaction is a chemical reaction in which on element takes the place of another element in a compound.

Switch to the first partner and balance the Single replacement reaction together.

9.
What are the reactant(s) for this equation? ____________________


What are the product(s) for this equation? ____________________

10.
What is the balanced equation? __________________________

11.
How many AlCl3 molecules are there on the product side? ______

How many aluminum atoms are there on the product side? ______

How many chlorine atoms are there on the product side? ______

A double replacement reaction is a chemical reaction in which two different compounds exchange elements forming two new compounds.

Switch places and balance the Double replacement reaction together.

12.
What are the reactant(s) for this equation? ____________________


What are the product(s) for this equation? ____________________

13.
What is the balanced equation? ______________________

14.
Attempt Question #1 in the Assessment Questions below the simulation.  Use the following space to draw the molecules to aid you in balancing the equation.


What is the balanced equation? __Al + __O2 [image: image1.png]


__Al2O3
15. Attempt Question #2 in the Assessment Questions below the simulation.  Use the following space to draw the molecules to aid you in balancing the equation.


What is the balanced equation? __C2H6 + __O2 [image: image2.png]


__CO2 + __H2O

Extension Questions

16.
Does the number of molecules need to be balanced?  Why or why not? _____________________________________________________________

_____________________________________________________________

17.
Predict (without attempting) and discuss whether doubling the coefficients of all reactants and products of a balanced equation would result in a balanced equation or an imbalanced equation.  Explain your reasoning. _____________________________________________________________

_____________________________________________________________

_____________________________________________________________

18.
Test your hypothesis with one of the reactions.  Is this what you thought the result would be? ______

19.
Predict and discuss whether adding one to each of the coefficients would result in a balanced equation or an imbalanced equation.  Explain your reasoning.


_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

20.
Test your hypothesis with one of the reactions.  Is this what you thought the result would be? ______

21.
Does the number of reactant molecules and the number of product molecules need to be balanced?  Explain your reasoning.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

22.
What do you find useful about this simulation?  Why?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

23.
What do you find limiting about this simulation?  Why?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

24.
When do you think knowing how to balance chemical equations could be useful in real life?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

From this activity you should have:

· Learned the definitions of coefficients, reactants, products, combination, decomposition, single replacement, and double replacement.

· Developed an understanding of the difference between molecules and atoms and between coefficients and subscripts.

· Developed a strategy on how to use coefficients to balance the four types of chemical equations.
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