Don’t try this at home….or anywhere!
	Outcome:

Upon completion of the lesson, students will: 

8-3-07

· Illustrate, using the particle theory of matter, the effects of temperature change on the density of solids, liquids, and gases. (GLO: A2, C6, D3, E4)

    8-3-08
· Compare fluids of different densities to determine how they alter the buoyant force on an object (GLO: C2, D3)


	List of Materials

· Large clear beaker
· Oil
· Coloured Water
· Corn Syrup
· Grape
· Penny
· Pencap
· Paperclip
· Sliced Pickle

	Reason for topic and narrative approach:

· Most people who are not familiar with the science behind grease fires do not understand that water cannot be used to put out the fire. By demonstrating the different densities of certain liquids (especially water and oil) we can see that oil is less dense than water. When the oil is heated the oil expands and becomes even less dense.  

· The experiment shows that oil, water, corn syrup, vinegar or even dish soap have different properties. 

· Oil in a hot frying pan expands and when it becomes too hot it can create smoke and fire to the object you are heating. If a fire occurs water is not the solution to extinguish the fire.

· Water does not extinguish grease because it’s denser than oil. In hot grease especially, it sinks to the bottom of the pan and quickly turns to steam. The molecules of vapor carry the grease further and spread the fire apart and higher. 
· This narrative teaches about liquid densities and their properties as well as a little bit on fire safety. 


	Safety Considerations

· Students will not be demonstrating the experiment from the story as it is very dangerous and deals with fire.
·  Instead students will be experimenting with different fluids and their densities. 
· Students will learn how the story and the science concept relate to one another using a safe method.


	


Don’t try this at home…or anywhere!

“RRRIIING!” the bell rang; the once quiet hallways quickly filled with students, backpacks and the sounds of laughter and excitement. Oliver quickly grabbed his jacket from his locker and headed for the exit.
It was a hot day in June, the sun was shining, and the air was thick. Oliver had a spring in his step and a smile on his face. This Friday would be different than other Friday’s, he could just feel it. It was his first day of work at Billy’s Burger Bar. He was looking forward to his first day on the job, making some friends, and finally making some money. The only thing he worried about was making mistakes because he wanted to make a good impression on his boss. 
Oliver shuffled through his bag as he walked through the doors of Billy’s Burger Bar. The smell of juicy burgers, bacon grease, and crispy fries filled the air. Oliver’s mouth started to water, but he had to wait until his break to enjoy the delicious food. 
Oliver was greeted by two young men, Larry and Billy. 

“Hi there, you must be Oliver?” Larry asked.

“Um, yes sir,” Oliver replied shyly. 
Billy smiled at Oliver, “Are you nervous about your first day?”
“Not really,” Oliver said hesitantly. 
“Come on over to the back of the kitchen, I’ll show you around,” Larry said warmly.
Larry gave Oliver the grand tour of Billy’s Burger Bar and introduced him to other staff members. Oliver was very impressed with how friendly everyone was towards him. 
In a matter of seconds swarms of people entered the restaurant. Larry told Oliver that this would be a great opportunity to learn how to cook their famous “Billy’s Bacon Burger.” 

Larry asked Oliver to start making the bacon for the burger. Oliver took the frying pan and gently placed the bacon on the pan. There were a lot of customers ordering food so Larry told Oliver that he needed to help out at the front and asked if Oliver was okay on his own. 

“Yep, I’ll be just fine,” Oliver replied confidently. 

The smell of bacon and grease filled the air, the oil bubbled beneath the pieces of soft, wavy bacon. Oliver flipped over the bacon pieces and realized he didn’t have anything to put the bacon on once it was cooked. He thought it would be alright to quickly grab a plate from the cupboard while the bacon was cooking.
Oliver returned to the smell of burnt bacon and flames surrounding it in the pan. He had to think quickly; he didn’t want the boss to see his big mistake. He ran over to the sink and filled a jug of water to put out the fire. He ran over to the pan with the jug filled with water and was about to tip it over. Just at that time Larry ran to the back and yelled, “NOooooo!”
Perform the demonstration using a safe alternate method
“No! No! No!” Larry shouted “You can’t do that!”

“Do what?” Oliver replied, puzzled and surprised.  As he looked at Larry in confusion, some water spilled into the frying pan. The fire blazed higher. Oliver stepped back frightened about what he saw happen. 
Larry grabbed the frying pan lid beside the oven. Oliver looked in amazement at Larry’s heroic efforts.  Larry quickly covered the flaming bacon with the lid.  

“When there is a grease fire the safest and quickest thing to do is to cover the fire with the pan lid.  This cuts off the oxygen to the fire. If there isn’t a lid handy grab baking soda and smother the fire with it.  Grease fires are very dangerous. Never ever put water into a hot greased pan,” Larry demanded. 
“Huh?” Oliver shrugged “I thought water extinguished fires.”
Larry went on to explain that grease is less dense than water, and when grease or oil is hot it can cause an even greater explosion. He explained that liquids have certain densities, some are heavier than others. Water is more dense (or heavier than oil). When a grease fire occurs and you throw water in it, the water sinks to the bottom of the pan and doesn’t put out the fire. Instead, the water vaporizes from the heat of the pan and turns into steam. This steam carries the grease even further and spreads out the fire even more. 
	Lesson Procedures:


· In a small beaker mix 1/4 cup of water and food coloring
· Pour corn syrup in another beaker large enough to hold at least 4 cups of water

· Predict what will happen when you pour 1/4 cup of oil into the beaker

· Pour colored water into the beaker that has corn syrup and oil

· Watch what happens when you pour the water on top of the oil

· Explain to students that some liquids “don’t get along with each other”. This is because liquids have different densities (some are heavier than others). 
· Ask students which liquid is the heaviest or the most dense? (Corn syrup) 
· The least dense? (Oil)

When students start to add the other liquids ensure they carefully pour the liquids down the side of the beaker (inside) so it doesn’t disrupt the layered liquids too much.

Explain to students that water will not extinguish grease (oil) because it is more dense than oil. The best thing to do to extinguish a grease fire safely is to put the lid back on the frying pan (not a glass lid, but a stainless steel lid). This will cut off the oxygen supply to the fire and extinguish it. Baking soda will also work, but you will need quite a lot it to completely extinguish the fire. It is best to cover it with a lid. 


In hot oil the oil expands even more and water heats up (vaporizes) faster than it can sit below the oil. The water hits the bottom of the frying pan and vaporizes from the heat. This creates steam molecules which carry the grease fire even higher and more violently.  
	Draw a picture of the experiment below





1. Colored Rubbing Alcohol
2. Oil

3. Colored Water

4. Dishwashing Liquid
5. Corn Syrup
Part 2:  

Test out different objects in your liquid layered beaker. Drop the objects in and observe where they fall. What does where the object lands tell you about either the liquid or the object’s density?

Explain how it works.
A grease fire can be explained by describing liquid densities. By pouring corn syrup, oil, and coloured water into a beaker, we can see that the liquids separate. The layers tell us which liquid is densest and which liquid is least dense. The densest liquid is the corn syrup because it is on the bottom layer; the least dense liquid is the oil because it is on the top layer. The water is more dense that the oil and less dense than the syrup because it’s in the middle.
Water does not extinguish grease because it’s denser than oil. In hot grease especially, it sinks to the bottom of the pan and quickly turns to steam. The molecules of vapor carry the grease further and spread the fire apart and higher. 
Oliver realized how dangerous putting water into a hot greasy pan could have been.  He apologized to Larry and said he didn’t realize that water doesn’t extinguish grease. 

Oliver still had some questions about liquid densities. 

“What happens if there is oil in cold or room temperature water?”
Carry out a fair test to determine if:
1) A change in water temperature affects the density of water and oil. 
 (since grease fires are very dangerous, you should never try this at home. Understanding liquid densities will help you which liquids are heavier than others).

· Very cold water
· Very hot water
· Room temperature
2) What if I change or add the liquid? (When using liquids that are less viscous or less thick be very careful not to mix up the liquids, use a dropper to put the liquid in).
a. Corn Syrup

b. Dish Soap
c. Salted water
d. Vinegar

e. Rubbing Alcohol
3) What happens when I place different objects in the solutions?

a. Penny

b. Grape

c. Pencap

d. Piece of plastic straw

4) Which object has the most density?

5) Record the outcomes of your investigation in a chart.
	Materials Tested
	Observations and Measurements

	
	

	
	

	
	

	
	


Draw a conclusion based upon your findings.

Complete the story about Oliver based upon what was learned from the investigation
Summary Questions
1. Why should water not be used to extinguish a grease fire? What should be used and why?
2. Oil spills can happen and can be very dangerous. Discuss how oil spills could be cleaned up in the ocean and on land.
3. Provide 2 examples of everyday liquids that are less dense than water.

a. Give 2 examples that are more dense?

4. Why do objects that are the same size sometimes have different weights?

5. Predict other objects that will sink or swim in your different liquids.

a. Paperclip

b. Raisin

c. Cork

d. Eraser

e. Small ball of paper

Were your predictions correct?
If you want to find out mathematical the approximate density you can use the formula. D= Mass/Volume
	Problem: You are given two unknown liquids. Find the density of each. 

Materials: 100ml graduated cylinder, triple beam balance, calculator, 2 unknown liquids. 

Procedure: 

1) Find the mass of the empty graduated cylinder. 

2) Pour unknown liquid #1 into the graduated cylinder to the 50 ml. level. 

3) Find the mass of the graduated cylinder with 50ml of unknown liquid #1. 

4) Repeat steps 1-3 for unknown liquid #2. 



We can calculate density of a liquid using the formula: 

Density= Mass/Volume
Where mass is that for just the liquid (you must subtract out the mass of the graduated cylinder). 



Now let's calculate the densities of the two liquids using the following given data. 

Liquid #1:
Given: Mass of empty graduated cylinder = 78 grams
Mass of graduated cylinder with unknown liquid #1= 128 grams.

Find:

a) Mass of just the liquid = ____ 
b) Volume of liquid=_____
c) Density of liquid #1 =____ 

Liquid #2:
Given: Mass of empty graduated cylinder = 78 grams
Mass of graduated cylinder with unknown liquid #2= 117.5 grams.

Find:

a) Mass of just the liquid = ____ 
b) Volume of liquid =_____
c) Density of liquid #2=____ 

Check your answers by inserting the value in the box below. 

Density of Liquid 1:
Math and Science Activity Centre

http://www.edinformatics.com/math_science/dens_liquid.htm


6. How can you prevent grease fires from happening? 
Resources
ActivityTV: Science-Double Density:

http://www.activitytv.com/115-double-density 

Math and Science Activity Centre

http://www.edinformatics.com/math_science/dens_liquid.htm 

Reeko’s Mad Scientist Lab

http://www.reekoscience.com/Experiments/MixUpA.aspx 

Magic-But-Real-Experiments

http://magic-but-real-experiments.blogspot.com/2009/06/layered-liquids.html 
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