Step by step guide Velocity-Time Graphs

Pre-Class Preparation

Prepare group assignments (3-4 students per group).

Print anchor activity worksheets with the train scenario for each group.
Ensure graph paper, rulers, and colored pencils are available for all students.
Have calculators ready for each group.

Prepare large graph paper or whiteboard grid for demonstration.

Write key formulas on the board: v=u+at,a=(v-u) / t, Area formulas.
Prepare worked examples on slides or chart paper with graphs drawn.

Phase 1: Problem-Solving and Discovery (15 minutes)
[0-2 minutes] Introduction

[SAY] "Good morning, class! Today we will learn how to draw and interpret velocity-time
graphs. These graphs help us visualize how objects move and change speed over time."

[SAY] "Think about when you're on a matatu journey. The matatu speeds up, travels at
constant speed, then slows down to stop. We can represent all of this on a graph!"”

[ASK] "Who has seen a graph before? What information can we get from graphs?"
[LISTEN] to student responses.

[2-3 minutes] Group Formation and Material Distribution

[DO] Divide students into groups of 3-4.

[DO] Distribute anchor activity worksheets, graph paper, rulers, and calculators.
[SAY] "Each group will analyze the motion of a train and create a velocity-time graph.”
[3-5 minutes] Explain the Activity

[SAY] "Here is your scenario: A train moving at 40 m/s passes through station R at 5:30 PM.
The train is decelerating at 4 m/s*.

[WRITE on board] The four tasks from the anchor activity.

[SAY] "Remember: deceleration means negative acceleration. Use the formula v = u + at, but
a will be negative."

[SAY] "You have 10 minutes to work on these tasks. Discuss with your group and show all
your work."



[5-13 minutes] Group Work
[DO] Circulate among groups, observing their calculations and graph attempts.

[DO] Ask guiding questions: "What is the initial velocity?" "Is the train speeding up or
slowing down?" "What should your graph look like?"

[DO] Note common challenges: plotting points correctly, understanding deceleration,
calculating area under graph.

[13-15 minutes] Group Sharing

[SAY] "Let's hear from each group. What velocities did you calculate?”

[DO] Record sample calculations on the board.

[ASK] "What shape did your graph have? Was it going up or down?"

[ASK] "How did you find the distance? What does the area under the graph represent?”

[DO] Acknowledge correct approaches and address misconceptions.

Phase 2: Structured Instruction (10 minutes)
[15-17 minutes] Formalize Velocity-Time Graphs

[SAY] "Excellent work! Now let's formalize what you discovered."

[WRITE on board] "A velocity-time graph shows how velocity changes over time."
[DRAW] Simple axes labeled "Velocity (m/s)" on y-axis and "Time (s)" on x-axis.
[17-20 minutes] Interpreting Graph Shapes

[SAY] "Different shapes tell us different things about motion:"

[DRAW on board] Horizontal line.

[SAY] "Horizontal line means constant velocity - no acceleration.”

[DRAW] Upward sloping line.

[SAY] "Upward slope means acceleration - object is speeding up."

[DRAW] Downward sloping line.

[SAY] "Downward slope means deceleration - object is slowing down. This is what your train
graph showed!"

[20-23 minutes] Slope and Area

[SAY] "Two important things about velocity-time graphs:"



[WRITE on board] "1. Slope = Acceleration”
[WRITE on board] "2. Area under graph = Distance"
[SAY] "To find acceleration, we calculate the slope:a=(v-u) / t"

[SAY] "To find distance, we calculate the area under the graph using area formulas for
triangles, rectangles, or trapeziums."

[23-25 minutes] Address Misconceptions

[SAY] "Common mistake: Confusing velocity-time graphs with distance-time graphs.
Remember: velocity-time graphs show how fast you're going, not how far."

[SAY] "Another mistake: Forgetting that deceleration is negative acceleration. The graph
goes down, but the object is still moving forward!"

Phase 3: Practice and Application (15 minutes)
[25-28 minutes] Worked Example 2.10.34

[SAY] "Let's work through Example 2.10.34 together."

[WRITE on board] The data table: Time (0-7s), Velocity (0, 10, 20, 30, 40, 40, 30, 10 m/s).
[SAY] "First, we plot each point on the graph.”

[DO] Plot points on large graph paper or whiteboard, inviting students to help.

[SAY] "Now connect the points. What do you notice?"

[LISTEN] to responses.

[SAY] "The graph shows acceleration from 0-4s, constant speed from 4-5s, and deceleration
from 5-7s."

[28-33 minutes] Worked Example 2.10.36
[SAY] "Now let's try Example 2.10.36 - a car journey with three phases."

[READ] "A car starts from rest, accelerates to 40 m/s in 10 seconds, maintains this velocity
for 15 seconds, then decelerates to rest. Total time is 45 seconds.”

[DO] Draw the graph step by step:
[DRAW] "Phase 1: Line from (0,0) to (10,40) - acceleration”
[DRAW] "Phase 2: Horizontal line from (10,40) to (25,40) - constant velocity"

[DRAW] "Phase 3: Line from (25,40) to (45,0) - deceleration”



[SAY] "Now let's find the total distance. We calculate the area under the graph.”
[WRITE on board] All area calculations showing 1200 m total.

[SAY] "Average velocity = 1200 / 45 = 26.67 m/s"

[SAY] "Acceleration = 4 m/s?, Deceleration = -4 m/s*"

[33-40 minutes] Independent Practice

[SAY] "Now practice on your own. Complete the exit ticket."

[DO] Distribute exit ticket with the data table.

[DO] Circulate and provide assistance.

[DO] Select 2-3 students to share their graphs on the board.

Phase 4: Assessment (5 minutes)
[35-38 minutes] Exit Ticket Review

[SAY] "Let's review the exit ticket together."
[ASK] "What does your graph look like? Is the velocity increasing or decreasing?"
[ASK] "How did you calculate the average velocity?"
[DO] Show correct graph and calculations.

[38-40 minutes] Closure

[SAY] "Excellent work today! We learned how to draw velocity-time graphs and interpret

them. Remember: slope gives acceleration, area gives distance."

[DO] Collect exit tickets.

[SAY] "For homework, complete Exercises 2-4 from your textbook. Tomorrow, we will

explore real-life applications of linear motion. See you then!"

Teaching Tips

Use real-world examples: matatus, trains, motorcycles, airplanes.
Emphasize that velocity-time graphs are different from distance-time graphs.
Demonstrate plotting points carefully - accuracy matters!

Use colored pencils to distinguish different phases of motion.

Connect graph interpretation to students' experiences with transportation.
Practice area calculations with simple shapes before complex graphs.
Encourage students to label axes and include units.

Use graph paper for all activities to ensure accurate plotting.



Common Student Errors to Watch For

Confusing velocity-time graphs with distance-time graphs.

Plotting points incorrectly or not using a ruler.

Forgetting to label axes or include units.

Calculating slope incorrectly when finding acceleration.

Not recognizing that area under graph represents distance.

Mixing up acceleration (upward slope) with deceleration (downward slope).
Forgetting that deceleration is negative acceleration.

Calculation errors when finding areas of triangles and rectangles.
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