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Enduring Understandings

Recognize vector quantities as having both magnitude and direction. Represent vector
guantities by directed line segments, and use appropriate symbols for vectors and their
magnitudes (e.g., v, |v|, | |v]], v).

Find the components of a vector by subtracting the coordinates of an initial point from the
coordinates of a terminal point.

Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that
the magnitude of a sum of two vectors is typically not the sum of the magnitudes.

Given two vectors in magnitude and direction form, determine the magnitude and
direction of their sum.

Understand vector subtraction v - w as v + (-w), where —w is the additive inverse of w,
with the same magnitude as w and pointing in the opposite direction. Represent vector
subtraction graphically by connecting the tips in the appropriate order, and perform
vector subtraction component-wise.

Represent scalar multiplication graphically by scaling vectors and possibly reversing their
direction; perform scalar multiplication component-wise, e.g., as c(vy, v subscript y) =
(cvy, cv subscript y).

Analyze data using tools, technologies, and/or models (e.g., computational, mathematical)
in order to make valid and reliable scientific claims or determine an optimal design
solution.

Vectors are used to represent many physical characteristics.

Vectors represent both direction and magnitude.

Essential Questions

What is a vector?
How do we add vectors?

What is a scalar?

How do we calculate the dot product between vectors?

How does a unit vector compare to a general vector?



What property exists between perpendicular (normal) vectors?

What property exists between parallel vectors?

Knowledge and Skills

¢ Add and subtract vectors.

e Rewrite a vector in component form.

¢ Calcualte the "dot product" of two vectors.

e Write the unit vector in the same direction as another vector.
e Determine if vectors are parallel or perpendicular (normal).

Transfer Goals

Recognize and solve practical or theoretical problems involving mathematics, including those for which the
solution approach is not obvious, by using mathematical reasoning and strategic thinking.

Simple systems can be scaled to model more complicated systems.

Resources

Precalculus: Graphical, Numerical, Algebraic 10th Edition
Desmos

Problem-Attic

Classkick

Geogebra



