CBC Grade 10 Mathematics

Step-by-Step Presentation Script

Representing Vectors Geometrically

Pre-Class Preparation
Before students arrive, ensure the following materials and setup are ready:

e Materials Needed:

e « Graph paper (one sheet per group)

e e« Rulers (one per group)

e « Pencils

e ¢ Calculators (one per group)

e o Exit tickets (one per student)

e (lassroom Setup:

e « Prepare board space for vector diagrams

e e« Display key inquiry question: "How do we represent vectors geometrically and
calculate their magnitudes?”

* Have sample graph paper visible for demonstration
¢ Prepare colored markers for drawing vectors

Lesson Overview (40 Minutes)

Phase Duration
Phase 1: Problem-Solving and Discovery 0-15 minutes
Phase 2: Structured Instruction 15-25 minutes
Phase 3: Practice and Application 25-37 minutes
Phase 4: Assessment (Exit Ticket) 37-40 minutes

Minute-by-Minute Presentation Guide

Minutes 0-2: Introduction and Engagement

[SAY] "Good morning, class! Today we learn how to represent vectors geometrically using
arrows. Imagine giving directions: 'Walk 5 meters north.' How would you draw this
instruction? Vectors help us show both distance and direction visually!"

[ASK] "If I want to show someone to move 3 steps forward, how could I draw this?"

[LISTEN] Expected: Draw an arrow, draw a line with direction




[SAY] "Exactly! We use arrows. Today you'll discover how to draw vectors, measure their
magnitude, and add them geometrically. This is essential for navigation, physics, and
engineering.”

[WRITE] On the board: "Representing Vectors Geometrically”

[WRITE] Key inquiry question: "How do we represent vectors geometrically and calculate
their magnitudes?"

Minutes 2-17: Phase 1 - Anchor Activity (Discovery)
[SAY] "You will work in groups to discover how to represent vectors by drawing them on
graph paper and calculating their magnitudes."

[DO] Organize students into groups of 2-3.
[DO] Distribute graph paper, rulers, pencils, and calculators to each group.

[SAY] "Task (a): Draw vector AB from point A at (0,0) to point B at (4,2). Use your ruler to
draw a straight arrow."

[DO] Allow 3 minutes for drawing vector AB (Minutes 2-5).
[DO] Circulate to check that students draw arrows correctly from origin to (4,2).

[SAY] "Now measure its magnitude using the distance formula. Remember: magnitude =
V[(xex1)? + (y2-y1)?]”

[DO] Allow 2 minutes for calculation (Minutes 5-7).

[DO] Circulate and ask: "What are the x and y components?" "How do you calculate the
magnitude?”

[LISTEN] Expected: Components are (4,2), magnitude = V(16+4) = V20 ~ 4.47

[SAY] "Task (b): Draw another vector BC from B(4,2) to C(6,5). Then add AB and BC using
the tip-to-tail method."

[DO] Allow 4 minutes (Minutes 7-11).
[TEACHING TIP] Emphasize that BC starts where AB ends - this is tip-to-tail addition.

[SAY] "Task (c): Now draw two vectors from the origin: a = (3,1) and b = (2,4). Construct a
parallelogram to determine a + b."

[DO] Allow 3 minutes (Minutes 11-14).

[TEACHING TIP] Guide: Draw both vectors from origin, complete the parallelogram, the
diagonal is the resultant.



[SAY] "Compare with other groups. What did you discover about representing vectors?"
[DO] Allow 3 minutes for group discussion and sharing (Minutes 14-17).

[SAY] "Let's share findings. Group 1, what is the magnitude of AB?"

[LISTEN] Expected: About 4.47 units

[SAY] "Excellent! What does the arrow represent?"

[LISTEN] Expected: Direction and magnitude, displacement

[SAY] "Perfect! You discovered that vectors are arrows where length = magnitude and
arrowhead = direction. Let's formalize this."

Minutes 17-25: Phase 2 - Structured Instruction
[SAY] "You discovered how to represent vectors geometrically. Let me teach you the formal
concepts.”

[WRITE] "Geometric Representation of Vectors"

[SAY] "Vectors are represented using arrows. The length represents magnitude, and the
arrowhead shows direction."

[DRAW] Simple arrow on board labeled with "magnitude" along length and "direction” at
arrowhead

[WRITE] "Vector Notation"

[SAY] "A vector from P to Q can be written as: PQ with arrow above, PQ with tilde, or a single
letter like a."

[WRITE] "PQ— or PQ~ or a"

[SAY] "The magnitude is written with absolute value bars: |PQ|. P is the initial point, Q is the
terminal point."

[WRITE] "Magnitude Formula"

[SAY] "To find magnitude from P(x1,y:) to Q(xz,y=): First find components, then use distance
formula."

[WRITE] "Step 1: PQ = (X2-X1, y2-y1)"
[WRITE] "Step 2: |PQ| = V[(x2-x1)% + (yz-y1)?]"
[EXAMPLE] "If P(1,2) and Q(5,5): Components = (4,3), Magnitude = V(16+9) = 5"

[WRITE] "Adding Vectors Geometrically”



[SAY] "Two methods: Tip-to-tail and Parallelogram.”
[DRAW] Tip-to-tail diagram showing two vectors and resultant

[SAY] "Tip-to-tail: Place tail of second at tip of first. Resultant goes from starting tail to final
tip."

[DRAW] Parallelogram diagram

[SAY] "Parallelogram: Draw both from same point, complete parallelogram, diagonal is
resultant.”

[WRITE] "Algebraic Addition: a + b = (x1+xz, yi+y2)"

[SAY] "Real-world: Maps use vector arrows for navigation. Physics uses them for forces.
Engineering uses them for loads."

[TEACHING TIP] Use colored markers to distinguish different vectors

Minutes 25-37: Phase 3 - Practice and Application
[SAY] "Now let's apply these concepts to solve problems."

[EXAMPLE] Example 1: Finding Magnitude

[WRITE] "Find magnitude of PQ where P(1,2) and Q(5,5)"

[SAY] "Step 1: Components. PQ = (5-1, 5-2) = (4,3)"

[WRITE] "PQ = (4,3)"

[SAY] "Step 2: Magnitude formula. |[PQ| = V(4%+3%) = V(16+9) = V25 = 5"
[WRITE] "|PQ| = 5 units"

[EXAMPLE] Example 2: Adding Vectors

[WRITE] "Add a = (2,3) and b = (4,1)"

[SAY] "Add x-components: 2+4 = 6. Add y-components: 3+1 =4."
[WRITE] "a+b =(6,4)"

[EXAMPLE] Example 3: Subtracting Vectors

[WRITE] "Find a - bifa=(5,2) and b = (1,4)"

[SAY] "Subtract x-components: 5-1 = 4. Subtract y-components: 2-4 = -2."
[WRITE] "a-b = (4,-2)"

[EXAMPLE] Example 4: Sequential Addition



[WRITE] "Given A(0,0), B(2,1), C(5,4), find AB + BC"

[SAY] "AB = (2,1), BC=(3,3)"

[WRITE] "AB + BC = (2,1) + (3,3) = (5,4) = AC"

[SAY] "Notice: AB + BC equals AC, the direct path from A to C!"
[SAY] "Now try these problems individually:"

[WRITE] "Practice Problems:"

1. Find magnitude of (3,4)

2.Add (1,2) and (3,5)

3.1fa=(6,-2) and b=(4,3), find 2a

4. Draw vector from origin to (3,2) and measure

W=

[DO] Give students 7 minutes (minutes 30-37) for individual practice.
[DO] Circulate to check understanding and provide support.

[TEACHING TIP] Remind: Arrow length = magnitude, arrowhead = direction, use distance
formula

Minutes 37-40: Phase 4 - Assessment (Exit Ticket)
[SAY] "Excellent work today! To check your understanding, complete this exit ticket
individually."

[DO] Distribute exit tickets.

[SAY] "You have 3 minutes. Show all your work."

[WRITE] Display exit ticket questions:

Question 1: Draw vector from A(1,1) to B(4,5) on graph paper. Calculate its magnitude.
Question 2: Given p = (2,3) and q = (5,1), find p + q.

Question 3: Explain why we use arrows for vectors. What do length and direction represent?
[DO] Students work silently (minutes 37-40).

[DO] Collect exit tickets.

[SAY] "Great work today! You now know how to represent vectors geometrically using
arrows, calculate magnitudes with the distance formula, and add vectors both graphically
and algebraically. Remember: arrow length = magnitude, arrowhead = direction. These skills
are essential for navigation, physics, and engineering. Tomorrow we'll explore column
vectors!"



Teaching Tips and Strategies
Emphasis Points:

¢ Arrow length represents magnitude (not just any line)

» Arrowhead shows direction

« Magnitude is always positive (it's a length)

« Distance formula comes from Pythagorean theorem

« Both tip-to-tail and parallelogram methods give same result

Differentiation in Action:

« For struggling learners: Pre-drawn axes, color coding, step-by-step templates,
calculators

« For advanced learners: 3D vectors, unit vectors, trigonometry connections, physics
applications

» Use physical arrows or string to demonstrate

» Connect geometric and algebraic representations

Common Student Errors:

¢ Thinking any line is a vector (must have arrowhead for direction)
» Confusing magnitude with components

« Forgetting to use distance formula for magnitude

* Drawing vectors without proper scale

¢ Mixing up initial and terminal points

Engagement Strategies:

¢ Use hands-on drawing activity

» Connect to navigation and maps

» Use colored markers for visual clarity

» Reference real-world applications (GPS, physics, engineering)

Assessment Guidance
Exit Ticket Evaluation Criteria:

¢ Correct vector drawing with arrow from A to B

¢ Accurate magnitude calculation using distance formula

* Proper component addition for vector sum

¢ Clear explanation of arrow representation

¢ Understanding that length = magnitude, arrowhead = direction

Mastery Indicators:

¢ Student can draw vectors accurately with arrows
e Student can calculate magnitude using distance formula



e ¢ Student can add vectors both graphically and algebraically
e ¢ Student understands arrow represents both magnitude and direction

Follow-Up for Students Who Struggle:

e e« Provide additional practice with pre-drawn grids

e « Use color-coded step-by-step templates

e e« (Create visual reference cards showing distance formula steps
e ¢ Schedule small group intervention for hands-on practice
Post-Lesson Reflection Questions

After teaching this lesson, reflect on:

« Did students successfully represent vectors geometrically using arrows?
* Were students able to calculate magnitudes using the distance formula?
* What misconceptions emerged about vector direction and magnitude?

* How engaged were students with the hands-on drawing activity?

¢ Did students understand both tip-to-tail and parallelogram methods?

¢ What percentage demonstrated mastery on the exit ticket?

* What adjustments would improve this lesson?
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