
Physical vs. Chemical Changes 

Name: _________________ Group: _____ 

 

1. Candle. 

(a) Obtain a tin-cup candle, weigh the candle and record the mass. Light it up. Put it in the middle of 

your work station. After half an hour, blow out the candle and allow it to cool down to room 

temperature. (CAUTION: THE CANDLE IS HOT. MAKE SURE IT HAS COOLED DOWN 

COMPLETELY BEFORE TOUCHING IT!!!) Weigh the candle again on a balance.  

Initial mass of the candle _____________________ 

Final mass of the candle   _____________________ 

The masses will be different depending on the candle used and the time it burned. 

Are the initial and final masses of the candle the same? Is this a physical or a chemical change? What 

happens when a candle is burned? Is this process reversible? Briefly explain. 

The initial and the final masses of the candle are different. It is most likely a chemical change. 

When candle is burned, wax combusted in the presence of oxygen (O2) to produce carbon 

dioxide gas (CO2) and water vapor (H2O), which is lost in the air. The loss of CO2 and H2O vapor 

accounts for the mass difference. (solid wax turned into CO2 and H2O vapor.) 

The process is irreversible because CO2 and H2O vapor can’t be turned back in wax. 

(b) Obtain another tin-cup candle, weigh the candle and record the mass. Heat the tin-cup candle 

on a hot plate. Record your observation. After 30 minute on the hot plate, remove the candle 

from the hot plate. (CAUTION: THE CANDLE IS HOT!!!). Allow the candle to cool down to room 

temperature. Record the observation. Weigh the candle again on a balance.  

Initial mass of the candle _____________________ 

Final mass of the candle   _____________________ 

The masses should be the same if no large amount of wax was spilled during the experiment. A 

little bit of difference in the mass is OK.  Maybe 0.03 g.  That sort of difference could be from 

someone sneezing on the digital scale. 

Are the initial and final masses of the candle the same this time? Is this a physical or a chemical 

change? What happens this time? Is this process reversible? Briefly explain. 

The masses should be the same if no large amount of wax was spilled during the experiment.  

It is a physical change.  

What happened is the melting of wax from solid to liquid. Once the candle cools down, liquid 

wax freezes back into solid. So it is reversible.  



2. Strike and light a match. Record the observation. Use all your senses. Based on your observation, do 

you think this is a physical or a chemical change? Briefly explain. 

The match burst into flames. 

Smoke is given off. 

Smell of burning. 

It is a chemical change. All combustions are chemical changes because they always involve burning 

something. Two substances that always form as a result of combustion are CO2 and H2O. Since new 

substances are formed (CO2 and H2O), it must be a chemical change. 

3. Marshmallow. Obtain two marshmallows from the box. Place one marshmallow inside the syringe 
with the black stopper removed, gently push the marshmallow into the barrel with the plunger. 
Replace the black stopper, hold it in place, and slowly pull the plunger out. Repeat the procedure, 
this time slowly push the plunger in. 

 
Record your observations for both tests. 
When the plunger is pulled out, the marshmallow expanded.  
 
When the plunger is pushed in, the marshmallow shrank.  
 
 
Is what happened to the marshmallow a physical or a chemical change? Explain your reasoning. 
 
It is a physical change. Because whether marshmallow expands or shrank, it is still marshmallow. It 
just changes shape when the plunger is pulled out or pushed in.  
 
When the plunger is pulled out, it deceases the air pressure in the barrel, causing the marshmallow 
to expand. 
 
When the plunger is pushed in, it compress the air in the barrel. The air pressure in the barrel 
increases, causing the marshmallow to be squeezed and shrink. 

 

4. Sugar in aluminum foil. Obtain a piece of aluminum foil. Shape it into a shallow bowl with raised 

edges. Place a pinch of sugar into the bowl. Put the aluminum foil bowl on the hot plate. Record the 

observation as the sugar is heated. Remove the aluminum bowl with a pair of tong. (CAUTION: THE 

ALUMINUM BOWL IS HOT! DO NOT REMOVE WITH YOUR FINGER!!!) Did you see a physical change, a 

chemical change or both? Briefly explain! 

1. Sugar melts         — physical change 
 

2. Upon further heating, clear liquid sugar turned brown (caramelize).  — chemical change 
 

(As the sugar is heated, the molecules break down and re-form into compounds with a 
characteristic color and flavor.) 
 



3. If left on the hotplate long enough, the caramel will burn (turn black, charred into carbon) 
         — chemical change 
 

Caramel, just like sugar, is a carbohydrate. A crude but not-so-scientific way to look at it is that 
“carbo” is the carbon part of the molecules, “hydrate” is the water (H2O) part of the molecules 
(Note that carbohydrate is not a simple mixture of carbon and water. I’m sure everyone would 
agree that it is not very appetizing to eat a mixture of charcoal and water). When it is over-
heated, all the “hydrate” or water part is stripped from caramel, leaving behind the black, 
charred residue, which is mostly carbon. 

 
4. Iodine on a potato. 

(a) Cut a fresh slice of a potato and let it sit on the bench. Wait for a few minutes. Did anything 
happen? If so, do you think it is a physical or a chemical change? Briefly explain. 
 
The slice of potato should slowly turn a darker brown color due to the interaction of the 
ingredient in the potato with the oxygen in the air. This might be a bit too slow to be observe 
during the lab. But you can get an idea of what is happening if you think about what happens to 
a peeled apple. 
 

(b) Cut another fresh slice, add 3-4 drops of iodine solution on the potato slice. Did anything 
happen? If so, do you think it is a physical or a chemical change? Briefly explain. 

 
The addition of iodine onto the potato immediately turn the potato a dark blue/black color. 

This is a chemical change. When starch in the potato combined with iodine (I2), it forms a starch 

/iodine complex which has a dark blue/black color. 

When a few drops of orange juice are added to the dark spot on the potato, the color 

disappeared after a few seconds. This is due to the chemical reaction between vitamin C and 

iodine (I2), breaking apart the starch/iodine complex. What happened can be summarized by the 

following reactions: 

Starch + I2 (iodine)  Starch – I2 (dark blue) (the “–“ between starch and I2 is a chemical 

bond) 

Starch – I2  + vitamin C  starch + I—(both starch and I- are colorless)  



5. Mixtures. There are two types of mixtures: homogeneous mixtures and heterogeneous mixtures. In 

this part of the experiment, you will investigate both types of mixtures and try to use a combination 

of different ways to separate a mixture into individual components. 

(a) Obtain one straw scoop (just the end) of sodium chloride (table salt) and place it in a 100-mL 

beaker. Add 20 mL of water and mix thoroughly (lots of swirling!). Describe the appearance of 

the content in the beaker after all the salt has dissolved. Based on the appearance, what type of 

mixture is this? Briefly explain. 

The salt solution is a clear, transparent and uniform liquid. 

 

It is a homogeneous mixture because it has uniform composition throughout the solution (at 

least we can’t tell any difference with our naked eyes) 

 

(b) Is dissolving the salt in water a physical or a chemical change? Briefly explain. 
This is a question the student can postulate. Any conclusion with a reasonable explanation 

should be acceptable.  

(c) Put the salt water on a hot plate and allow all the water to boil off. Record the observation. 

Explain what you think just happened. Now, re-think the question of whether it is a physical or a 

chemical change in part (b). Do you still agree with your answer? Either way, justify your answer. 

The water starts to boil and evaporates. After all the water is gone, white substance that looks 

like salt formed. It also started popping if it is too dry. 

What happens is that as water evaporates, salt re-formed. So essentially what happened is that 

the salt and water that was mixed together were separated into salt and water again (we didn’t 

collect the water that was evaporated off. But imagine if we did, what we ended up with would 

be salt and water, which is what we have in the beginning. So no new substance was created 

during this process. When salt is dissolved in water, it just became dispersed in water.) 

6. Separation of mixtures. 

 
(a) Obtain one straw scoop each of sodium chloride, iron filings, and sand. Place them in a 100-mL 

beaker. Add 20 mL of water and mix thoroughly (lots of swirling!) and let stand for 1 minute. 
Describe the appearance of the content in the beaker. Based on the appearance, what type of 
mixture is this? Briefly explain. 
Salt dissolved while iron filings and sand didn’t.  
 
It is clear that iron filings and sand are not soluble in water. 
 
Iron filings and sand are just physically mixed together. So it is a mixture. 
 
After iron filings and sand settles to the bottom, there is definitely more sand and iron filings at 
the bottom of the beaker whereas the liquid on top is clear and contains no iron filings or sand. 
So the composition of the mixture at the bottom of the beaker is very different from the 
composition of the mixture on top, therefore, this is a heterogeneous mixture. 
 

 



(b) Design an experiment to separate the iron filing, the sand, the table salt and the water in the 
beaker. List the key steps below. Have your method approved by your instructor before doing 
the experiment. The following supplies will be available to you: a magnet, a funnel, a paper 
filter, a hot plate. 
1. Pour the mixture through a filter (several layer of paper towel could be use as make-shift 

filter). The liquid containing salt and water will percolate through. Iron filings and sand will 
remains on the paper. 
 

2. After iron filings and sand is dried, a magnet can be used to separate iron filings from sand. 
 

3. The liquid can be heated to boil off the water to separate water from table salt. 
 
 

At the end of the experiment return the iron filing and the sand to the designated containers. 
 

7. Conservation of matter.  

In a flask, add 30 mL of water. Put an Alka-Seltzer tablet inside a balloon. Stretch the balloon around 

the neck of the flask. Take care not to let the Alka-Seltzer tablet fall into the water before the 

balloon is wrapped around the neck of the flask. Weigh the whole set up (flask with water, balloon 

with Alka-Seltzer tablet) on a balance.  

Mass before the tablet is dropped into water___________________ 

Mass will be different from group to group. 

Lift the bottom of the balloon to drop the Alka-Seltzer tablet into the water. Record the observation. 

Do you think it is a physical or a chemical change? Explain. 

Observation:  

 

After the tablet is dropped into the flask with water, bubbles formed and the balloon is inflated. 

 

Since bubbles formed, indicating a release of gas, which is very different from both water and the 

solid alka-seltzer tablet. So new substance must have been formed. Therefore, this is a chemical 

change. 

 

After no more visible change is observed, record the mass of the whole set up again. 

Mass after the tablet is dropped into water __________________ 

Mass should be very close, if not identical, to the mass above. 

Does the mass of the whole setup change at all during the process? Try to come up with an 

explanation. 

If the setup was left on the scale throughout the whole process, the mass shouldn’t change, if at all. 

Whatever small change that might be observed is due to a very small amount of gas escaping the 

balloon. 

 



The fact that the mass didn’t change much, if at all, can be explained by the law of conservation of 

matter, which states that in a chemical reactions, the mass of the reactants (what you started out 

with, in this case, water and Alka-Seltzer tablet containing an acid and CaCO3) is always equal to the 

mass of the products (in this case, some calcium salt and CO2, which is captured by the balloon). 

 

8. 10 Second Timer 

 

Challenge:  Find the ratio of vinegar and baking soda that will create a 10 second timer.   

 

When you put baking soda and vinegar together, they react and 

carbon dioxide is created.  That means you can use these two things 

together for several fun experiments including making volcanoes!  

Today we are going to use them to make miniature rockets.   

 

Miniature Rocket: 

   

1. Put a little bit (~1 teaspoon) of vinegar in the film canister.   

2. Now you want to pack some baking soda into the lid.  The soda is 

dry so you’ll need to get it slightly moist so that it sticks together.  Be 

careful not to add too much water or it’ll just be runny and that 

wastes your soda.   

 

3. Put the lid on the canister, turn it upside down. Step back and wait.  

 

4. Clean up your mess. 

 

Warning: This will shoot nearly to the ceiling! Everyone nearby should be wearing SAFETY 

GOGGLES. 

 

The key observation made and also the key idea the students should take away from this 

experiment is that by changing the amount of vinegar or the baking soda or a combination of both, 

we can change the time it takes for the film canister to pop. The reason behind different duration of 

time is the amount of carbon dioxide (CO2) that is produced. If a lot of CO2 is produced in a short 

amount of time, it will cause the film canister to pop almost immediately after the canister is 

inverted, mixing vinegar with baking soda (NaHCO3). If a combination of vinegar and baking soda is 

only producing a smaller amount of carbon dioxide over an extended period of time, it will take a 

while for the pressure to build up in the canister. The canister will only pop after enough pressure 

build-up inside. 


