AP Physics Student Objectives & Assignments Chapter 2
Big Idea 3: Forces can describe the interactions of an object with other object. 
Essential Knowledge 3.A.1:  An observer in a particular reference frame can describe the motion of an object using such quantities as position, displacement, distance, velocity, speed and acceleration. 

a. Displacement, velocity and acceleration are all vector quantities.

b. Displacement is change in position. Velocity is the rate of change of position with time. Acceleration is the rate of change of velocity with time. Changes in each property are expressed by subtracting initial values from final values. 
c. A choice of reference frame determines the direction and magnitude of each of theses quantities. 

Learning Objectives: 3.A.1.1:  The student is able to express the motion of object using narrative, mathematical and graphical representations. 
· Science Practices 1.5: The student reexpress key elements of natural phenomena across multiple representations in the domain. 
· Science Practices 2.1: The student can justify the selection of a mathematical routine to solve problems

· Science Practices 2.2: The student can apply mathematical routines to quantities that describe natural phenomena. 

Learning Objective 3.A.1.2: The student is able to design an experimental investigation of the motion of an object. 

· Science Practices 4.2:  The student can design a plan for collecting data to answer a particular scientific question. 

Learning Objective 3.A.1.3: The student is able to analyze experimental data describing the motion of an object and is able to express the results of the analysis using narrative, mathematical and graphical representations. 
· Science Practices 5.1: The student can analyze data to identify patterns or relationship.

Activities/Classwork:     

a. PowerPoint Notes
b. Guided Practice Problems
c. Mechanical Universe – Falling Bodies

In the Lab:

a. Velocity activity
b. Acceleration in straight line
c. Free Fall 
               
Assignments/Homework 

Conceptual Questions: 
· Group 1: 1,4,7,10,13,16   

· Group 2: 2,5,8,11,14,17
· Group 3: 3,6,9,12,15,18
Conceptual Exercises: 
· Group 1: 1,4,7,10

· Group 2: 2,5,8,11
· Group 3: 3,6,9
Problems: 
Sec. 2.1 Position, distance and displacement: 1 & 3 
Sec. 2.2 Average speed and velocity: 7, 9, 12, 15
Sec. 2.3 Instantaneous Velocity: 26 a-d

Sec. 2.4 Acceleration: 28, 32, 34, 37

Sec. 2.5 Motion with Constant Speed: 39, 40, 42

Sec. 2.6 Application of the Equations of Motion: 44, 45, 48, 52, 58, 60
Sec. 2.7 Free Falling Objects: 64, 66, 74

General Problems:  88, 90, 94, 99

Questions to Ponder

· 

1.  What is the motion model for an object whose acceleration is constant? 
· 

2.  How can you graphically depict the motion of an object whose velocity is content? 

· 

3.  How can you graphically depict the motion of an object whose acceleration is content? 

· 

4.  What is the difference between position and displacement? 

· 

5. What is the difference between velocity and speed, and why is this difference important when solving kinematic problems? 

· 

6. What information can be gathered from “Velocity vs. Time” and “Position vs. Time” graphs? 

· 

7. What is “free-fall”?  

· 

8. When a ball is tossed vertically upward, what is the difference between the velocity of the ball  at the following points? 
         A) 1.  Just before it reaches the top of its trajectory.  2.  At the instant it reaches the top of its trajectory 3.  Just after it reaches the top of its trajectory. 

· 

9. When a ball is tossed vertically upward, what is the difference between the acceleration of the ball at the following points?  

·              A) 1.  Just before it reaches the top of its trajectory.  2.  At the instant it reaches the top of its trajectory 3.  Just after it reaches the top of its trajectory.
· 

10.  When swimming across a fast flowing river, how can you ensure that you will land on the bank directly across from your starting location?
