
8th Grade – Changes in Matter Study Guide – EXAM Wed. 5/8 

To help you study, you have: 

-your ISN with all of your labs, notes and activities. 

-your textbook and the reading packet on chemical reactions and acids, bases and salt 

-extra resources on our class website 

 

1. Law of Conservation of Mass 

a. Be able to explain the Law of Conservation of mass for chemical and physical changes. 

i. When molecules and atoms go through chemical and physical changes, all of the 

atoms are still there before and after the change. Therefore, the mass does not 

change. When we did our experiments, there was sometimes a measured 

change due to having an open system where something was released or due to 

balancing errors. Don’t let this change your understanding of this law. In 

chemical and physical changes, atoms cannot be created or destroyed! 

b. What are the differences and similarities between a chemical and physical change? 

i. With a physical change, you still have the same substance(s) before and after 

the change.  

1. For example, you could have a state change and the same substance 

with the same arrangement of atoms in molecules; just the molecules 

are closer or further apart from each other (H2O as ice, H2O as water 

and H2O as vapor are all the same substance.) Forming a mixture or 

solution is also a physical change. If you dissolve salt in water, the salt is 

still there and it can be recovered by boiling away the water. 

ii. With a chemical change (chemical reaction), all of the atoms are still there 

afterwards, they have just been recombined so that they make new molecules 

and new substances.  

1. For example, if you have methane burn in the presence of oxygen, you 

would have the following chemical reaction: CH4 + 2O2  CO2 +2H2O 

All of the atoms are still there, but they are just in new molecules.  

c. Be able to evaluate an experimental design meant to demonstrate the law of 

conservation of mass and be able to explain possible reasons for gains or losses in mass 

for closed or open systems.  

i. An open system allows matter to move in and out between the system and the 

environment. So, having a chemical reaction or a physical change occur in an 

open beaker would be an example of an open system. If a gas is produced, it 

may leave the system and we would observe this as a decrease in mass.  

ii. A closed system does not allow matter to move in and out of the system. So, 

having a chemical reaction or a physical change occur in a closed system means 

that all of the atoms that were there in the beginning will be there at the end. In 

a closed system, energy can be transferred in and out (an example is heat). 



iii. You will be given descriptions of experiments and sample data as well. You will 

be asked to evaluate the experiment. Was it a closed system? Was the student 

careful with their measurements? Did they make the appropriate 

measurements? How can an apparent loss or gain of mass in their experiment 

be explained? Did they really have a closed system? 

iv. You should also be able to explain how to measure the mass before and mass 

after for various chemical and physical changes that involve solids, liquids and 

gases.  

d. Be able to recognize if a chemical equation is balanced. 

i. Like on your quiz, I will give you chemical equations. You will have to be able to 

look at subscripts and coefficients to determine if there are the same number of 

atoms on the left (reactant) side and the right (product) side of the reaction. 

e. Be able to identify where the reactants and products of the chemical reaction are in the 

chemical equation.  

i. Reactants are what we start with and they go on the left side of the arrow (yield 

sign). Products are what we end with and they go on the right side of the arrow.  

ii. If there is more than one reactant in a chemical equation, both reactants are 

necessary to make more products. For example, hydrogen and oxygen combine 

to make water. If you run out of oxygen, it doesn’t matter how much hydrogen 

is added, no more water will be formed.   2H2  +   O2   2H2O  (It’s kind of like 

making peanut butter and jelly sandwiches. You need bread, peanut butter and 

jelly. If you run out of any one of those ingredients, you can’t make more of 

your products (peanut butter and jelly sandwiches). ) 

 

2. Chemical Reactions 

a. Remember that a chemical reaction is just another name for a chemical change.  

b. How does temperature affect the rate of a chemical reaction? 

i. Usually, if you increase the temperature, the molecules move faster due to the 

higher energy. Then, they “bump into each other” with more energy and more 

frequently – this makes the chemical reactions occur faster.  

c. How does the particle size relate to surface area? How does this relate to the rate of a 

chemical reaction? 

i. Remember your lab with surface area. If we have the same amount of solid 

substance and it is “cut” into smaller and smaller pieces, the volume and mass 

stays the same, but the surface area increases.  

ii. The increased surface area allows more spaces for the reactants to come in 

contact with each other. So, this increase in surface area increases the rate 

(speed) of a chemical reaction. 

 

 

 

 



3. Photosynthesis, Cellular Respiration, Carbon Cycle (Specific types of chemical reactions…) 

(Your quiz will help you with this part!) 

a. Be able to explain the basic process of photosynthesis. What are the reactants and 

products? What types of cells go through photosynthesis? What part of the cell is 

necessary to make this reaction happen? What happens to the energy from the sun? 

How is the energy changed in photosynthesis? 

b. Why do cells go through cellular respiration? What is the difference between aerobic 

and anaerobic respiration? Know the basic reactants and products.   

c. The carbon cycle is the way that carbon is moved through living and non-living systems. 

Be able to explain how various reactions either release or take in carbon dioxide. For 

example: cellular respiration of plants and animals releases carbon dioxide into the 

atmosphere, photosynthesis absorbs carbon dioxide  

 

4. Acids, Bases and pH 

a. Be able to give properties of both acids and bases (H3O
+ concentration, pH, taste, etc.) 

b. Be able to explain the relative pH of strong acids, weak acids, neutral solutions, weak 

bases and strong bases 

c. You should know the approximate range of pHs. (What does it mean if a solution has a 

pH of 3? How about a pH of 7? How about a pH of 13?) 

d. Be able to explain how pH indicators can show the pH of various solutions. What 

property of the pH indicators you studied allows this? 

e. Make sure that you can explain what happens to the pH and concentration of H3O
+ as 

you neutralize an acid. 

f. Be able to describe how to neutralize an acid or a base. You should know the general 

products of a neutralization reaction.  (water and a salt) 

 


