Reading Guide OpenStax  Chapter 3 Part 1 Sections 1 and 2

Terms you should know: vector addition and subtraction, negative vector, scalar multiplication

Learning Objectives from the beginning of the chapter in OpenStax College Physics 
3.1. Kinematics in Two Dimensions: An Introduction
• Observe that motion in two dimensions consists of horizontal and vertical components.
• Understand the independence of horizontal and vertical vectors in two-dimensional motion.

3.2. Vector Addition and Subtraction: Graphical Methods
• Understand the rules of vector addition, subtraction, and multiplication.
• Apply graphical methods of vector addition and subtraction to determine the displacement of moving objects.
This chapter will move us toward understanding and solving problems where objects move in two dimensions.  This chapter will also help your understanding of vectors and vector related calculations.  This chapter is not a major step up in difficulty compared to chapter 2.  You will still use the kinematic equations and your understanding of position, velocity, and acceleration.  You will need to understand how to work with right triangles and trigonometric functions.  Be sure to get help form the math lab or see me with  your questions early as you study this chapter.
3.1  Introduction

We will usually only study problems in which the motion is over a small area and we can consider the Earth to be flat.  We will usually not work problems in three dimensions.
For the example of walking in a city, why is it illegal to add 9 blocks + 5 blocks and get 14 blocks?
The following is a very important concept.  You must NEVER directly add numbers that are not in the same (straight line) direction.  I will talk about X-type numbers and Y-type numbers.  We will have two sets of equations in our problems.  One set of equations will apply to motion in the X direction.  A separate set of equations will apply in the Y direction.  Another way to state this concept is that motion in the X direction has no effect on motion in the Y direction.  i.e. An acceleration in the X direction has not effect on velocity in the Y direction.  This point will be covered again later in the chapter.
We may view a demo which shows this concept for the case of two objects in free-fall where one object is given a sideways velocity.  The textbook shows the motion on page 89 of the pdf file.  
I did not find the Ladybug demo that useful.  If you want to run it I would suggest going to the PhET web site instead of trying to use the link in the pdf file.  

http://phet.colorado.edu/en/simulation/ladybug-motion-2d

Click on Run Now.
3.2 Vector Addition and Subtraction

You should review the description of vectors.  I will usually draw an arrow above symbols that are vectors.  Our textbook shows vector symbols in boldface.
The two methods of adding vectors are 1) graphical and 2) analytical (mathematical).
The tail of a vector is the starting part of the arrow.  The head of the vector is the arrow part.  For the graphical method you draw the first vector with an appropriate length and the correct angle to the X axis.  You start drawing the second vector where the first vector ended.  This creates the name of the method: "head-to-tail."  When you draw the second vector you use an angle relative to a line that is parallel to the X axis.  The resultant vector is drawn as a straight line starting at the beginning (tail) of the first vector that was drawn and ending at the head (arrow) of the last vector that was drawn.  You should review the example in our text.  The graphical method is always approximate.
What is the significance of a minus sign in front of a vector symbol?
Algebra allows performing subtraction through the addition process.  Suppose we want to subtract 3 from 8.  We could write  8 - 3    or    8 + (-3)  and find the result of 5 either way.  Vector subtraction is done by adding a negative vector.  The method is similar to the calculation  8 + (-3) .  Review the examples of vector subtraction in the text.
Multiplication of a vector by a scalar:

What is the meaning of 3 * 5?   3 * 5 is 5 + 5 + 5.

What is the meaning of 3X?  3X is X + X + X.

What is the meaning of 3A ?  3A is  A +  A + A .
Multiplication of a vector by a scalar just makes the vector longer.  If the scalar is negative the vector switches direction.
For section 3.3 you will need to know how to find the short sides of a right triangle when you are given the length of the hypotenuse and one of the angles in the triangle (not the 90 degree angle).
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