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Title:

The Leaking Milk Carton
List of materials:
· Empty milk carton or other container that can be easily punctured
· Pen

· Adhesive tape

· Water (colored water creates the best effect)

· Transparent tank (an aquarium works well)

Curriculum connections:
Grade 6, Cluster 2: Flight

6-2-02: Describe properties of fluids using air and water as examples, and identify manifestations of these properties in daily life. Include: air and water flow and exert pressure; objects can flow through air and water’ warm air and water rise.
· Could be used as a simple demonstration to illustrate how water exerts pressure

Grade 8, Cluster 3: Fluids

8-3-01: Use appropriate vocabulary related to their investigations of fluids. Include: fluid, viscosity, flow, density, particle theory of matter, buoyant force, pressure, compressibility, hydraulic, pneumatic.
· Could be used to illustrate an example of vocabulary learned with regards to pressure

8-3-05: Plan and conduct experiments to determine factors that affect flow within a given system. Examples: temperature, pressure, tube diameter
· This is a great experiment to show students how pressure affects flow in a system

8-3-10: Explain, using the particle theory of matter, the relationships among pressure, volume, and temperature of liquid and gaseous fluids.
· Could be adapted to show the relationships between pressure and volume of liquids, specifically
Description of the activity:

· Use the pen to punch three small holes in a vertical line on the milk carton
· Make sure that the top hole is at least 3cm from the top of the carton

· Cover the holes with adhesive tape (i.e. one strip of tape for all three holes)

· Fill the milk carton to the top with water (optional: add food coloring and mix)
· Ask the audience which stream of water they think will go the furthest when you remove the tape

· Put the carton in the transparent tank and strip off the tape quickly

· Observe which stream travels the furthest

RESULT: bottom stream of water will travel the furthest distance from the milk carton

Theoretical background:

Fluids always travel from areas of high pressure to areas of low pressure. The pressure inside the milk carton is greater than the pressure outside so the water streams out of all three holes. The reason that the bottom stream shoots the furthest is quite simple, it is under greater pressure. The water near the bottom of the carton has the force of all the water above it pushing it out. The water near the top of the carton has very little water (and therefore pressure) above it to push it out.
How disequilibrium is created:
When students are asked from which hole they think the water will shoot furthest, a common answer is the top hole. The students believe that because this hole is furthest from the ground, the water will be capable of traveling a further distance before hitting the ground. Once the students actually see that the water will shoot the furthest from the bottom hole, it causes them to rethink their initial hypotheses. When the teacher introduces the topic of water pressure, the students will be able to see why this experiment works.
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