
Pre-Calculus UNIT PLANNER

Unit title Unit 7 - Vectors Unit duration 4-5 Weeks

Essential Questions (OR GUIDING QUESTIONS?)

• How can I represent complex numbers graphically?
• How does the complex plane show addition, subtraction, multiplication, and conjugation of complex numbers?
• What are two ways to represent a complex number, and what are the advantages of each form?
• How are operations on real numbers represented in the complex plane?
• When given two points on the complex plane, what does it mean to find the distance between them and the midpoint of the segment connecting them?
• How are vectors and scalars similar and different?
• How can I use vector operations to model, solve, and interpret real-world problems?
• How can I represent addition, subtraction, and scalar multiplication of vectors geometrically?
• How do geometric interpretations of addition, subtraction, and scalar multiplication of vectors help me perform computations efficiently?
• What are some different ways to add two vectors, and how are these representations related?
• In what ways can matrices transform vectors?

Assessments

Common Formative Assessment – Basic Vector Operations, Vectors and Complex Numbers

Common Summative Assessment – Vectors Summative Assessment

Content Standards

Perform arithmetic operations with complex numbers.
MGSE9-12.N.CN.3 Find the conjugate of a complex number; use the conjugate to find the absolute value (modulus) and quotient of complex numbers.

Represent complex numbers and their operations on the complex plane.
MGSE9-12.N.CN.4 Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the rectangular and
polar forms of a given complex number represent the same number.
MGSE9-12.N.CN.5 Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this representation
for computation.
MGSE9-12.N.CN.6 Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of the numbers at
its endpoints.

Represent and model with vector quantities.
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MGSE9-12.N.VM.1 Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate symbols for
vectors and their magnitudes (e.g., v, |v|, ||v||, v).
MGSE9-12.N.VM.2 Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.
MGSE9-12.N.VM.3 Solve problems involving velocity and other quantities that can be represented by vectors.

Perform operations on vectors.
MGSE9-12.N.VM.4 Add and subtract vectors.
MGSE9-12.N.VM.4a 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.
MGSE9-12.N.VM.4b Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.
MGSE9-12.N.VM.4c 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.
MGSE9-12.N.VM.5 Multiply a vector by a scalar.
MGSE9-12.N.VM.5a Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar multiplication component-wise, e.g., as c(vx,
vy) = (c●vx, c●vy).

MGSE9-12.N.VM.5b Compute the magnitude of a scalar multiple cv using ||cv|| = |c|v . Compute the direction of cv knowing that when |c|v ≠ 0, the direction of cv is either along

v (for c > 0) or against v (for c < 0).

Perform operations on matrices and use matrices in applications.
MGSE9-12.N.VM.11 Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector. Work with matrices as transformations
of vectors.
Learning Activities and Experiences

Topic Resource Content Covered Standards Addressed

Vector Intro
and Operations

Walking and Flying Around Hogsmeade (DOE) -
https://marietta.schoology.com/template/582
8372295

● Know that a vector has magnitude and direction.
● Know that vectors can be represented in component form or in

magnitude-direction form.
● Convert vectors from one form to another.

MGSE9-12.N.VM.1
MGSE9-12.N.VM.3

A Delicate Operation (DOE) -
https://marietta.schoology.com/template/582
8372125

● Use common notation for component form and magnitude of a
vector.

● Add and subtract vectors that are presented in component form.
● Multiply vectors, presented in component form, by a scalar.

MGSE9-12.N.VM.1
MGSE9-12.N.VM.2
MGSE9-12.N.VM.3

MGSE9-12.N.VM.4, 4a
MGSE9-12.N.VM.5, 5a

Hedwig and Errol (DOE) -
https://marietta.schoology.com/template/582
8372229

● Perform operations on vectors given in magnitude-direction form.
● Use the tail-to-end method to perform vector addition and

subtraction.
● Understand advantages and disadvantages of component form and

magnitude-direction form.
● Practice converting from one form to the other.

MGSE9-12.N.VM.3
MGSE9-12.N.VM.4, 4a, 4b, 4c

MGSE9-12.N.VM.5, 5a, 5b

Additional Resources:
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● 10-3 Vectors – Pearson enVision pg. 518 – 527

Vector usage
and alternate

formats

Putting Vectors to Use (DOE) -
https://marietta.schoology.com/template/5828
372273

● Use vectors to represent and solve problems.

MGSE9-12.N.VM.1
MGSE9-12.N.VM.2
MGSE9-12.N.VM.3

MGSE9-12.N.VM.4, 4a, 4b, 4c
MGSE9-12.N.VM.5, 5a, 5b

He Who Must Not Be Named (DOE) -
https://marietta.schoology.com/template/5828
372208

● Apply transformations, represented as matrices, to vectors. MGSE9-12.N.VM.11

It’s Not That Complex! (DOE) -
https://marietta.schoology.com/template/5828
372257

● Recall the definition of imaginary and complex numbers.
● Recall how to add, subtract, multiply, and divide complex numbers

MGSE9-12.N.CN.1
MGSE9-12.N.CN.2
MGSE9-12.N.CN.3

A Plane You Can’t Fly (DOE) -
https://marietta.schoology.com/template/5828
372151

● Plot complex numbers in the complex plane as points and as
vectors.

● Find the modulus and argument of complex numbers.
● Convert between rectangular and polar form of complex numbers.
● Relate rectangular and polar form of complex numbers to

component and magnitude-direction form of vectors.

MGSE9-12.N.CN.4

Complex Operations (DOE) -
https://marietta.schoology.com/template/5828
372169

● Use rectangular and polar coordinates to represent complex
numbers.

● Discuss advantages and disadvantages of each form for operations
on complex numbers.

● Add, subtract, multiply, and divide complex numbers using
geometric representations.

● Find powers and roots of complex numbers and represent this
geometrically.

MGSE9-12.N.CN.5

How Far and Halfway in Hogsmeade (DOE) -
https://marietta.schoology.com/template/5828
372241

● Find the distance between two complex numbers.
● Recognize that the distance between two complex numbers is the

modulus of their difference.
● Find the average of two complex numbers.
● Recognize that the average of two complex numbers is the

midpoint of a segment in the complex plane with those numbers
as endpoints.

MGSE9-12.N.CN.6

Additional Resources:
● 8-4 The Complex Plane – Pearson enVision pg. 441 – 448
● 8-5 Polar Form of Complex Numbers – Pearson enVision pg. 449 - 456
● Culminating Task – Putting It All Together (DOE) - https://marietta.schoology.com/template/5828372188
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Personalized Learning and Differentiation

Teachers differentiate by providing examples (work samples or task-specific clarifications of assessment criteria); structuring support (advance organizers, flexible grouping, peer
relationships); establishing flexible deadlines, and adjusting the pace.

-SWD/504- Accommodations provided
-ELL- Five Principle ELL Curriculum Framework and Vocabulary Supports
-Intervention Support- Re-teaching Activities in Small Groups with Progress Monitoring
-Extensions- Enrichment Tasks and Projects

Resources

DOE Framework Tasks
Pearson enVision Textbook
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