Lesson plan for Vector Addition1: Introduction to Vector math

 phet.colorado.edu 
Time for activity 80 minutes


Learning Goals:  Students will be able to

· Explain vector representations in their own words

· Convert between the of angular form of vectors and the component form

· Add vectors.

Background: 

  I used this as part of an introduction to vectors. The students had been working with vector and scalar quantities for about a month. My students had no experience with vector math. Almost all the book problems give vectors in angular style. My text uses all acute angles in map coordinates. In our book, 30NW means 30 north of west. After this activity, I’ll have to help the students think about vectors with this system since the simulation a different system. The angles in the sim have a max of 180. They are measured from due east. Counter-clockwise is positive. So 60 NW is 150.  Clockwise is negative. So 60 SE is -60 and 60 SW is -150. 

  Also, I reviewed some geometry including the definitions of sine, cosine and tangent. My students are not very familiar with the unit circle and few have had trigonometry. I drew a right triangle with a,b,c notation like they used in geometry and then with x,y,R notation that is used in physics. I also drew a unit circle and helped make sense of the angle measure. One thing I found, during the activity, was that some of them wanted to use sine, etc on any triangle and that they needed to be reminded that the triangle must be a right triangle.

Vector Addition  Introduction:  I did not demonstrate how to use the sim, I just gave them the path from the home page. If they use Firefox, they need to hit the refresh button to get the latest version of the sim. 

Lesson: 

Remind the students to change their calculator mode to Degrees.

Have the students use the lab sheet for guidance after the class discussion. My students worked in pairs. I frequently checked understanding by stopping at each group. After they finished question 3, I asked them about their understanding of linear verses 2D math using their answer for example: “If you are driving 11 mph east and 8 mph north, are you going 19 mph?” Many of my students did not use the SUM button as I expected in step 5. I had to give hints as I checked their answers. I was expecting them to write their designs in paragraph form, but many made their plans with pictures. I decided to ask them to write a paragraph for 5 and 6. 

The activity took my honors physics students about 80 minutes. There are som e clicker questions that I adapted from the algebra based physics class at Colorado University.

After this activity, we did a lab using spring scales and used the sim to help the students understand the vector math. There is a lesson plan included called Vector Addition2: Understanding Force equilibrium
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