
Title: Archimedes's principle.
Grade Focus: 9-11
Subject: physics (hydrostatics)
Technology Integration Activities: 
 Video introductions, web search.
Recommended Time to Completion: 2 weeks 
Introduction:

· Archimedes's principle is used in many applications in our daily life, for example, to determine the weights the ships could carry while they are sailing in the seas, oceans or rivers.
Prerequisite Experience: 

· Students should have covered the concepts of measurement for body's volume, mass and density prior to the lesson.

· Drawing and reading line graphs prior to the lesson.
· Surfing the internet and completing a web quest .
Teacher Prep Time: 
5 hours – to prepare the videos or download them from the internet – to prepare the problem solving sheet – lab sheets – to prepare the lab for the 2 experiments – to chose the appropriate web quest for the lesson and determine its link to be used by the students.  
Project:
· Students will determine practically the materials that are denser and less denser than water

· Students will determine practically the densities of some materials.

· Students will apply the mathematical rule and solve some problems.
· Students will complete a web quest through the internet.
Engage 

Teacher will begin by asking the students about the meaning of volume and mass of the body, and then the discussion will go on until they relate the 2 concepts together in one relation which indicates density,

Density =  mass
                 volume

then water density will be taken as an example and as a standard to measure the other materials densities.

Explore    


Activity 1

 Each group of students will be introduced to some objects like a piece of cork, a nail, piece of wood, oil, mercury and 2 beakers containing water and they will be asked to do an activity to classify these objects into materials that are more dense than water and materials that are less dense than water and they will write their results in their sheets.

          Activity 2

Each group will be introduced to a piece of cork , sinker , graduated cylinder, a piece  of iron , balance and by using these materials they are going to determine the densities of cork and iron practically writing the results in their 
Explain

The teacher will discuss and explain the students' results about the densities of different materials and how this is used effectively in our life

(Such as making ships of wood and their sinkers from iron), then the teacher will discuss with the students the difference between the weight of the body in air and its weight in water (apparent weight) (a spring balance will be used to show this difference).

Is there a force coming up from water that affects the body?

Yes, it's buoyancy force that leads to Archimedes's Principle & the three states of buoyant body.

Teacher will show the students 2 videos that display:-

·  The three states of buoyant body.
·  The difference between the immersed parts of a ship in fresh water and sea water.

· Making of diving suits and how the diver can control his depth in water.

Elaborate 
The teacher will ask the students about the states of the buoyant body and in each case they should relate the density of the body to the density of the water and apply the mathematical Archimedes's Principle.

· Each group will be asked to draw the 3 states and write the relations under the drawing.

· Each group will take a solving problem sheet containing 5 problems to be solved in 20 min.
Evaluation 

The teacher will correct the problems for each group and evaluation rubric has been provided to use for assessment.

 Extend

Students will be given a link to Archimedes's Principle web Quest to finish it in 3 days and send it to the teacher's email for discussion and correction
 Archimedes's Principle web Quest http://www.rockwood.k12.mo.us/lasalle/harashe/underwateradventurewebquest/process.
html

Resources: 

Pressure: http://cosee.umaine.edu/workshop/pressure.php 

http://www.onr.navy.mil/Focus/ocean/water/pressure1.htm 

http://www.lerc.nasa.gov/WWW/K-12/WindTunnel/Activities/fluid_pressure.html 

http://www.sciencenewsforkids.org/articles/20040623/Feature1.asp 

Buoyancy:  http://cosee.umaine.edu/workshop/buoyancy.php 

http://hyperphysics.phy-astr.gsu.edu/Hbase/pbuoy.html 

http://www.pbs.org/wnet/savageseas/deep-side-journey.html 

Cartesian Divers explained: 

http://www.exploratorium.edu/snacks/descartes_diver/index.html 

http://www.seed.slb.com/en/scictr/lab/diver/how.htm 

Submarines: 

http://science.howstuffworks.com/submarine1.htm 

http://sub-log.com/taxonomy_menu/5/78
Students will send their questions on my e-mail and I will discuss them 
nohaabbass@yahoo.com

Standards

The lesson is matched with NS Provincial and/or national standards.  






