Physics Unit Plan: Mechanics Part B
	Essential Questions
	1) What is motion? 
2) How does gravity affect the speed something falls?
3) How is it possible for a boat to move against a wind and current?
4) How can energy be preserved when things collide?
5) How can the trajectory of an object be made precise? 
6) How can one analyze motion in three dimensions?

	Pacing
	13 Days

	Suggested Formative Assessments
	Informal Observations, Dialogue and Discussion, Selected Responses, Constructed Responses, Self-Assessments
· Activities 

· Ongoing quizzes 

· Reinforcement Worksheets 

· Projects 

· Labs


	Summative Assessments
	Unit Exam: multiple choice / essay / calculations

	Resources and Activities
	· Activities 

· Ongoing quizzes 

· Reinforcement Worksheets 

· Projects 

· Labs


	Standard and Elements
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 

SCSh3. Students will identify and investigate problems scientifically.  
a. Suggest reasonable hypotheses for identified problems. 

b. Develop procedures for solving scientific problems. 

c. Collect, organize and record appropriate data.

d. Graphically compare and analyze data points and/or summary statistics. 

e. Develop reasonable conclusions based on data collected. 

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 
a. Trace the source on any large disparity between estimated and calculated answers to problems. 

b. Consider possible effects of measurement errors on calculations. 

c. Recognize the relationship between accuracy and precision. 

d. Express appropriate numbers of significant figures for calculated data, using scientific notation where appropriate. 

e. Solve scientific problems by substituting quantitative values, using dimensional analysis and/or simple algebraic formulas as appropriate. 



	Jan 13, 2010
Day 1
	Accuracy and Precision

	Element Reference
	SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 
a) Trace the source on any large disparity between estimated and calculated answers to problems. 

 b) Consider possible effects of measurement errors on calculations. 

c) Recognize the relationship between accuracy and precision.

	Lesson Plan
	Objective: The learner will be able to:
Distinguish between accuracy and precision when evaluating data.

Sponge Activities: 

1)What is the difference between accuracy and precision?
Accuracy and precision guided notes.
Lab write procedures

	Differentiation/Inclusion Strategies
	

	Reflection
	

	Jan 14, 2010
Day 2
	Metric System

	Element Reference
	SCSh3. Students will identify and investigate problems scientifically.  
a. Suggest reasonable hypotheses for identified problems. 

b. Develop procedures for solving scientific problems. 



	Lesson Plan
	Objective: The learner will be able to:
· Use the metric prefixes with the SI units to measure objects and solve problems.
· Apply the principle of significant digits.
· Perform arithmetic operations using scientific notation.
· Distinguish between accuracy and precision when evaluating data.
· Use dimensional analysis and conversion factors to solve problem.
Sponge Activities:
 (1)What is the SI unit for length, mass, times, and temperature?
(2) List the symbol and scientific notation for the following prefixes: nano, micro, milli, centi, kilo, and mega.
Today Activities 
· Straw Shape Lab

Add the following to your lab sheet:

·  Write a conclusion, using the 5 sentences format.

· Data Collection, Accuracy, & Precision



	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan. 15, 2010
Day 3
	Significant Figures

	Element Reference
	SCSh3. Students will identify and investigate problems scientifically.  
a. Suggest reasonable hypotheses for identified problems. 

b. Develop procedures for solving scientific problems. 



	Lesson Plan
	Objective: The learner will be able to:

1) Apply the principle of significant digits.
2) Perform arithmetic operations using scientific notation.
3) Distinguish between accuracy and precision when evaluating data.
Sponge Activities 

1) Convert to scientific notation (a) 0.0254 (b) 6210 

2) Convert to the original number (a) 5.21X10-4 (b) 5.643 X106
3) Calculation the answer using correct number of significant figures 
(a) 1550 X 1.2 (b) 106.51 – 0.225
Today Activities 
· Chapter 1 and 2 Power Point Lessons

· Work Sheet: Writing Scientific Notation

· Work Sheet: Speed Calculation


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 18, 2010
Day 4
	Motion Calculation

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective: 

1) The learner will be able to measure distance over time, convert distance units, and calculate speed, velocity, acceleration, time and distance. 
Sponge: 

1) Calculate density of 52 g rock that has a volume of 65 ml?
2) Explain the differences between speed and velocity.
3) This car traveled 20 m in 15 s. What is it speed?
4) Find the velocity of a car that was parked and took 7.5hrs to travel 491.25 miles due south.
Today Activities 
· Work Sheet: Writing Scientific Notation

· Work Sheet: Speed Calculation
· Work Sheet: Dimensional Analysis


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 19,2010
Day 5
	Graphing Motion

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective: 

1) The learner will be able to:

· measure distance over time

· convert distance units

· calculate speed, time and distance.

· to construct a position vs. time and velocity vs. time graphs

· To use these graphs to predict the pattern of the motion.

Sponge

(1) A car was timed as it passed through two photogates. The distance between the photogates is 35 centimeters. Calculate the speed of the car as it passed through the two photogates. The timer displays time in seconds.
(2) Calculate speed and write the equation of the line from the position vs. time graph on the left. Show all of your work.
Today Activities 
· Graph Trends Power Point

· Linear Motion Power Point


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 20, 2010
Day 6
	Graphing Motion

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective

The learner will be able:
· to create and analyze a position vs. time and velocity vs. time graphs.
· to calculate slope and write the equation of the line from the graph.
· to calculate speed and acceleration in a systematic method.
Sponge

1) What is the difference between speed, average speed, instantaneous speed and velocity?

2) What is acceleration, speed, average speed, and velocity formulas?

3) The slope of a position vs. time graph is equal to ____________.

4) The slope of a speed vs. time graph is equal to ____________.

Today Activities 
Work Sheets:

· Determining Speed & Velocity
· Calculating Average speed
· Graphing Position vs. Time
· Graphing Speed vs. Time
· Calculating Acceleration
· Calculation Density
· Practice Problem
Exploring Objects in Motion Lab

Question

What types of measurements could be made to find the speed of a vehicle?

Objectives

1) Observe the motion of the vehicles seen in the video.
2) Describe the motion of the vehicles.
3) Collect and organize data on the vehicle’s motion.
4) Calculate a vehicle’s speed.


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 21,2010
Day 7
	Marble Motion Down an Incline Plane


	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective

The learner will be able:
· to create and analyze a position vs. time and velocity vs. time graphs.
· to calculate slope and write the equation of the line from the graph.
· to calculate speed and acceleration in a systematic method.
Sponge

1) What are the three variables you need to find in order to calculate acceleration?
2) What is the formula needed to find slope?
Hypothesis: 

If I increase the mass of the marble, then the marble will _______________________________________
Pre – Lab Questions

1) List the formula for speed, average speed, acceleration and slope.

2) Explain how to determine slope from a graph.

3) What is the difference between acceleration and speed? 

	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 22, 2010
Day 8
	Review Speed, Velocity Unit Conversion

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective

The learner will be able:
· to create and analyze a position vs. time and velocity vs. time graphs.
· to calculate slope and write the equation of the line from the graph.
· to calculate speed and acceleration in a systematic method.
Sponge

1) How many seconds are in a year?
2) Determine the number of meters in 6.94 miles.
3) Convert 75 m/s to km/h.
4) Convert 1890 cm/s to km/h.


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 25,2010
Day 9
	Graphing Notes

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective

The learner will be able:
· to create and analyze a position vs. time and velocity vs. time graphs.
· to calculate slope and write the equation of the line from the graph.
· to calculate speed and acceleration in a systematic method.
Sponge

1) A runner achieves a velocity of 11.1 m/s, 9s after he begins. What is his acceleration? What distance did he cover?

2) A sample of iron has the dimensions of 2cm x 3cm x 2cm. If the mass of this iron is 94g. What is the density of iron?

3) Construct a Venn diagram of acceleration, speed, and velocity.
Today Activities 
Homework, Due Date Jan 26, 2010
1) KWL on section 3.1

2) Frayer Topic: Acceleration

3) Lab: Marble Motion Down an Incline Plane

4) Graphical  Velocity & Acceleration

Mechanics, Part A exam on 1-26-10
Class Notebook Check #2 on 1-26-10
· Complete Power Point Lesson
· Notebook check #2
· Review Sheet


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 26, 2010
Day 10
	Acceleration Lab and Graphing

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Acceleration Lab
Graphing Practice 

	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 27, 2010
Day 11
	Review for Mechanics Part B Unit Exam

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Objective

The learner will be able:
· to create and analyze a position vs. time and velocity vs. time graphs.
· to calculate slope and write the equation of the line from the graph.
· to calculate speed and acceleration in a systematic method.
Sponge

1) A runner achieves a velocity of 11.1 m/s, 9s after he begins. What is his acceleration? What distance did he cover?

2) A sample of iron has the dimensions of 2cm x 3cm x 2cm. If the mass of this iron is 94g. What is the density of iron?

3) Construct a Venn diagram of acceleration, speed, and velocity.
Today Activities 
Homework, Due Date 1-28-10
1) KWL on section 3.1

2) Frayer Topic: Acceleration

3) Lab: Marble Motion Down an Incline Plane

4) Graphical  Velocity & Acceleration

Mechanics, Part A exam on 1-28-10
Class Notebook Check #2 on 1-28-10
· Complete Power Point Lesson
· Notebook check #2
· Review Sheet


	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
	

	Jan 28, 2010
Day 12
	Mechanics Part B Unit Exam

	Element Reference
	SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 



	Lesson Plan
	Topics Covered on Exam
1) SI Units
2) Significant Digits and Scientific Notation 
3) Accuracy & Precision
4) Speed, average speed, velocity, instantaneous velocity (s, v, d, t), Acceleration (vf, vi, t) 
5) Scalar and Vector Quantities
6) Slope Calculation (m)
7) Density (m, V, D) and Momentum (p, m, v)
8) Graphically & Algebraically relationship among position (distance), velocity, acceleration & time.
9) Graphing Trends( Constant d, v, a)
· Distance vs. Time graphs, slope=velocity
· Velocity vs. Time, slope = acceleration

	Differentiation/Inclusion Strategies
	Students with an IEP will have a modified version of the lesson to accommodate their need.

	Reflection
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