Michelle Weiler and Rebecca Squire

Title: Visualizing Vectors
Topic: Taking what we know about addition, subtraction, scalar multiplication, and cross product with regard to vectors and understanding what this means in terms of modeling with a Geogebra applet.
Connection to Core Curriculum: While vectors are not directly in the Utah Core Curriculum, students will most likely become acquainted with them in Pre-Calculus or Calculus. They will also deal with them in AP Physics classes which are closely tied to Calculus. 
Overview: We will review what a vector is, why we learn about them, and what the basic operations and properties are. Then using Geogebra, we will allow students to manipulate vectors to gain an understanding of what these operations look like in the visual world.
Objectives:

· Verbalize what a vector is and why they are used
· Describe the different basic operations of vectors and how they work algebraically 
· Connect the algebra of vectors to the visual aspect of vectors
Technology: The Geogebra applet found at http://schneiter.math.usu.edu/math5010/MichelleWeiler/page6.html
The Role of Technology: Geogebra allows us to visualize and manipulate vectors in order to make connections between procedures and the final result.
Plan: 
1. (2 minutes) Discuss vectors and responses to them as a math convention.

a. Define a vector

i. (Stewart’s Calculus Text, vector is used by scientists to indicate a quantity, such as displacement or velocity or force, that has both magnitude and direction)

b. What have been your experiences with vectors?

c. Why do we use them?

d. Have you always, never, or sometimes been at peace with them as a math topic?

i. Rebecca: share discussion had with Landon about vectors in the “Real World.”

2. (5 minutes) Describe the algebraic operations of vectors

a. Vector Addition/Subtraction

i. If u and v are vectors positioned so the initial point of v is at the terminal point of u, then the sum u+v is the vector from the initial point of u to the terminal point of v. 

ii. How does subtraction fall out of this definition?
b. Scalar Multiplication

i. If c is a scalar and v is a vector, then the scalar multiple cv is the vector whose length is |c| times the length of v and whose direction is the same as v if c>0 and is opposite to v is c<0. If c=0 or v=0, then cv=0.

c. Cross Product

i. If a and b are nonzero three-dimensional vectors, the cross product of a and b is the vector a x b = (|a||b| sin θ)n where θ is the angle between a and b and n is the unit vector perpendicular to both a and b and whose direction is given by the right-hand rule.
ii. EXAMPLE: Textbook Page 671, example 3

1. If a = <1, 3, 4> and b = <2, 7, -5>, then 

a x b = [image: image2.png]
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=(-15 -28)I – (-5 -8)j + (7-6)k = -43i +13j + k
3. (3 minutes to 5 minutes) Demonstrate the Geogebra Applet and have students make discoveries about what they are looking at.

a. Have them determine which vector visual represents which operation.

i. Addition, Subtraction, Scalar Multiplication, and Cross Product

b. They should be prepared to discuss their findings.

c. (3 minutes to 5 minutes) Have the students share what they discovered.
d. Did you learn anything new about vectors that you had not connected before?
e. Were you able to easily identify which operation was which visually?
f. What do you wish you knew more about vectors?
g. What would have been more beneficial to you as a student in learning vectors?
