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Objectives:

This activity was designed for grades 4th thru 8th.  Students will be able to 

construct a graph that illustrates Archimedes' principle of buoyant force. 

Students will also be able to understand that the buoyant force on an object is 

equal to the weight of the fluid it displaces. 

Materials Needed:

Students will be in groups of 3-4 individuals.  Each group should have the 

following items:

2 liter bottles (tops cut away)                             4ea.

Various objects that sink (pad-lock, stone, metal,etc)      3ea.

Various objects that float (candle, styrofoam, toys, etc.)  3ea.

Objects that sink but, float (fruits, lime, apples, etc.)   3ea.

water balloons                                              3ea.

1/4" plastic tubing                                         1ea.

spring scale                                                1ea.

An overflow container must be constructed from one of the 2 liter bottles. First 

take a Phillips screw driver and heat the tip over an open flame.  Next, melt a 

hole into the plastic container 2-4 cm from the top of the container. Now, force 

the 1/4" tubing into the hole and secure a tight fit so as not to allow any 

water to leak out.  A styrofoam cup can be used to catch the water flowing from 

the overflow container and thru the tubing.  Finally, fill the container with 

water until water starts to flow through the plastic tubing. When the water 

stops flowing through the tube then you have reached a proper water level to 

perform the experiments.  This water level must be reached before beginning each 

experiment.  

Strategy:

Students will be introduced to the concept of buoyancy by observing the first 

exercise.  Two 2 liter containers filled 3/4 of the way with water.  In one 

container place an object that sinks.  In another container place an object that 

floats.  Ask the students to observe the two containers and discuss what they 

see.  One key observation should be the change in the water levels and or the 

displacement of water.  After the observation, inform the students that the 

buoyant force is equal to the weight of the water displaced, and the following 

experiment will either prove or disproves the theory.  Students should weigh an 

object on a scale, be sure to put all readings on a data table.  Next, place the 

object into an overflow container.  The object will displace water into a 

container or graduated cylinder.  Now, weigh the water in the container.  Repeat 

this step for each object and record all the readings on the data table.  The 

students are now ready to construct a graph that illustrates weight of an object 

vs weight of water displaced.  The graph can be done as a group, individual, or 

class project.  The first graph can be done as a class project, by drawing a 

graph on the board or using an over head projector.  Have each group give their 

findings, from the data table, plot the findings on the graph.  The objects that 

float should cluster together at one end of the graph and the objects that sink 

should cluster together at the other end of the graph.  The water balloons 

should give you a forty-five degree angle on your graph to divide your graph in 

two.   

Performance Assessment:

Students will receive a maximum of 40 points for completing the data table. 

Students will also receive a maximum of 40 points for the graph.  A short answer 

quiz worth 20 points will also be administered.  A maximum of 100 points is 

possible.                

                          100 - 90 = A

                           89 - 80 = B

                           79 - 70 = C

                           69 - 50 = D 

                           49 - 20 = F

                           19 -  0 = 0

Reference:

  "Archimedes' Principle", Encyclopedia Britanica, 1991.

Return to Physics Index
What is Needed 
· Condiment Packet (Ketchup from Carl's Jr. is what we use) 

· Two liter bottle 



What to Do 
Place the condiment packet in the two liter bottle, and fill it up, all the way to the top. Screw the top of the bottle on, hard. If the packet floats, you are probably OK. If it sinks, you are going to need to try a different packet. Ketchup packets seem to work well for us, so you may need to try something else depending on what part of the country you live in - your local air pressure makes a difference!
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Next, squeeze the bottle. If you squeeze it hard enough, the packet should sink. If you can't make it sink (mayonnaise packets seem to float no matter how hard you squeeze), you will need to try another packet.
Once you get just the right packet, it will float when you aren't squeezing the bottle, and sink when you do. You can make it go up and down with very little effort.


What is Happening? 
There is a small air bubble inside the packet. When the packet is inside the bottle and you are not squeezing, the bubble is large enough that it will make the packet float very nicely. However, when you squeeze the bottle, you increase the pressure inside the bottle. This will compress the air bubble, which will increase the density of the packet. The packet will now sink.
This is a classic experiment called the Cartesian diver, updated for a modern flair in the spirit of the Little Shop of Physics.
Submarines use a similar principle to control their buoyancy, as do some fish.


Other Things to Try 
With our packet, the buoyancy is also affected by temperature. We are a travelling program, so our experiments get left out in the van overnight frequently. When the bottle gets too cold, the packet will not float any more. Can you see why this might happen?
Currently, we are working on making a Galilean thermometer by putting a bunch of different packets in a bottle, each of which has a specific temperature at which it makes a change between floating and sinking.
The packet also floats or sinks depending on air pressure - which varies with altitude. We are at 5000 ft, and the packet works like a charm. The packet sinks like a stone in Lamar, which is at an altitude of 4000 ft; it's very hard to make it sink at all in Steamboat Springs, at an altitude of 7000 ft. The packet could in principle be used as a barometer....
If you find anything cool, or want to share what packets work better than others, drop us a line on our query page.
