Modified LESSON PLAN TEMPLATE
Author: Abby Pentz
Date Created: February 8, 2012
Subject(s): Calculus
Topic or Unit of Study (Title):  Position, velocity, and acceleration
Grade Level: 12
Materials: Computer with powerpoint and projector as well as a white board and/or overhead.
Summary (and Rationale):  Understanding the relationship between the equation, first derivative, and second derivative and how they relate to position, velocity, and acceleration is necessary to finding minimums, maximums, and points of inflections as well as solving real world calculus problems.
I. Focus and Review (Establish Prior Knowledge): Link for a powerpoint reviewing previously learned content as well as the actual lesson http://www.ucopenaccess.org/mod/resource/view.php?id=20941 
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	· When given examples or nonexamples of position, velocity, and acceleration, the student will find missing parts (ex. if given velocity, find acceleration) of an object and complete 80% of a worksheet correctly.
· When given examples or nonexamples of position, velocity, and acceleration students will determine if the functions makes sense when applied to real life situation (ex. Does it make sense to have a negative velocity or position?) 


	Students will work in groups, pairs, or alone (they choose) and complete the questions where they find missing information (could be velocity or position or acceleration). Students must have 80% correct. 
Students will fill in a spider concept map with a bubble for position, velocity, and acceleration. The must give a real life example and in each bubble give a description of what it represents. Students must have 90% accuracy (concept map at bottom). 


State the objective: [5 minutes]
Assessment: [30 minutes]
III. Teacher Input (Present tasks, information and guidance):  [30 minutes] The powerpoint mentioned in the review section of this lesson plan also contains the actual information needed to be presented to the class which shows real life examples (one of them with a car) which will bring up questions that I can ask students about how the derivatives apply and actually make sense in real life scenarios. 
http://uccpbank.k12hsn.org/courses/APCalculusABI/course%20files/multimedia/lesson26/Container.html
Questions: Does it make sense to have a negative velocity? What about a negative acceleration?
IV. Guided Practice (Elicit performance): [included in assessment time: 30 minutes] As students complete their  Concept map and assessment (questions), they can ask me any questions they have. 
Question(s): 

· The position function of a particle moving along the y-axis is given by [image: image1.png]s(t)= 67 - 242 + -2



; where t is time in seconds and s(t) is the particle’s position in feet with respect to the origin. Use this information to complete each of the following:

1. Determine the particle’s position at t = 3 seconds.

2. Determine the particle’s velocity at t = 3 seconds.

3. What direction is the particle moving at t = 3 seconds?

4. Determine the particle’s acceleration at t = 3 seconds.

· Using your work in parts 1 – 4:

. Clearly explain how velocity and acceleration are found when the position function is known. 

a. Discuss the significance of the sign of s(t) for t = c and the sign of v(t) for t = c.

b. Discuss the significance of the situation when velocity or acceleration is equal to 0.

c. Explain how to find the speed of an object when the position function is known.

d. Explain how velocity and acceleration can be used to determine if an object is speeding up or slowing down at a certain time t.
Calculator Problems

Use your calculator to help answer the question regarding position, velocity, and acceleration.

1. A particle moves along the x-axis with its distance from the origin given by the function [image: image2.png]s(f) =3cos’t+5



.

a. Does the particle ever cross the origin? Justify your answer by looking at the graph of s(t).

b. Using the graph of s(t), tell how many times the particle stops on the time interval [image: image3.png]0<t<6



. Approximate to the nearest ½ unit the values of t at which it stops.

c. Find [image: image4.png]s'(e)



 and the time(s) at which the particle comes to rest.

d. At what times is the particle's speed a maximum on the time interval [image: image5.png]0<t<6



?

2. A particle moves along the x-axis with its distance from the origin given by the function [image: image6.png]s(2)



 on the time interval [image: image7.png]


.

a. How far from the origin does the particle start?

b. What is the farthest distance from the origin the particle reaches?

c. What is the average velocity of the particle on the time interval?

d. What is the TOTAL distance the particle travels?

e. In what direction (positive / negative) is the particle traveling when it has its greatest acceleration?

V. Closure (Plan for maintenance): [10 minutes] Answer any final questions and assign homework.
VI. Independent Practice: [included in assessment time: 30minutes]
STANDARDS: 2.06 Apply the derivative in graphing and modeling context,  e. Interpret the derivative as a rate of change in varied applied contexts, including velocity, speed, and acceleration.

Plans for Individual Differences: Students who don’t catch on as quickly will have a group or partners to collaborate with when completing the assessment. For students who finish quicker than the rest, the can assist the students who are still having trouble (it will reinforce it in their mind too).
References (APA style): 
Position, Velocity, and Acceleration. Retrieved from UC College Prep: http://www.ucopenaccess.org/course/view.php?id=68
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Acceleration goes here with its equations and real life description





Velocity goes here with its equations and real life description





Position (the original equation) and what it means in real life context





Real life example goes here along with its equation








