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Lesson Summary: This is a hands-on activity to help students gain an understanding of the meaning of flow, velocity, and cross-sectional area and how they are connected. Using a Styrofoam cup and water, students will create a “river”. They will then measure the flow and cross-sectional area and use their measurements to determine the velocity of the water. 


Subject: Math: Geometry, Measurement

Grade Level: 

· Target Grade: 8  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· graduated cylinders with a minimum volume of 50 mL
· Styrofoam cups
· stopwatches

· metric ruler
· water

· Going with the Flow Worksheet
Lesson Plan: 
· Divide the students into pairs and give each pair a graduated cylinder, a Styrofoam cup, a ruler, a stop watch and two copies of the Going with the Flow worksheet (one for each student). 
· Have one of the students carefully punch a hole into the bottom of the Styrofoam cup using a pencil. The students should now measure the diameter of the hole in mm and record this on their worksheet. 
· Have the students measure 50 mL of water into the graduated cylinder. 
· At this point, one student needs to be designated the timer and one the holder. The students will have an opportunity to switch roles later. 
· The cup holder should plug the hole of the Styrofoam cup with their finger and with the help of the timer pour the 50 mL of water into the cup. The cup holder should then hold the cup over the graduated cylinder so that when he/she lets go the water will flow into the cylinder. 

· When the timer is ready, have the holder take his/her finger off of the hole and allow the water to flow into the cylinder. The timer should start timing as soon as the hole is not plugged and stop as soon as the water stops flowing. Record the time on the worksheet. 
· The students should now switch roles and repeat the experiment 2 more times, recording the time for each trial. If any water spilled during the experiment, the students should measure the water again to be 50 mL and re-do that trial.
· Using the diameter of the hole, the average time, and the volume of water that the students have calculated from the experiment, the students can now use the equations found on the worksheet to complete the worksheet and determine the Cross-sectional area, Flow and Velocity. 

Assessment: The Worksheet will be completed in class and turned in for assessment. 

Lesson Extensions:

· For more advanced students, the experiment can be repeated with some variation. The students can then compare the how those changes effected the flow, cross-sectional area, and velocity. 

· Students could use different substances such as Honey and oil. Each substance will have a different rate of flow and will therefore have a different velocity.

· Students could vary the size of the hole in the cup. This will alter the cross-sectional area and therefore alter the velocity. 

· Students can also try the experiment using different amounts of water. Since the flow is calculated by dividing the volume of water by the time it takes to flow through, the amount of water should not affect the final value for the flow or velocity. 

TEKS:

8.2 (D) Multiplication in proportional relationships

8.3 (B) Percents and proportional relationships

8.5 (A) Algebraic equations

8.5 (B) Algebraic expression to find variable in sequence

8.8 (A) Surface area 

8.11 (C) Use different models to simulate events

8.14 (A) Identify/apply mathematics to everyday experiences

8.14 (B) Use problem-solving model
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