Vector Addition
Introduction

A vector is a quantity that has both magnitude and direction associated with it, while a scalar only has a magnitude.  An example of a scalar is the distance of 4 miles, while an example of a vector is 4 miles north.  In Physics, you will often deal with one, two, and three dimensional vectors.  Vector addition and the dot product are two of the basic skills that you will need to understand.

With two dimensional vectors the x-y coordinate system is often used.  The vector has components, one portion that is directed along the x-axis, and one component along the y-axis.  When adding vectors, you add all the x-components to find the resultant x-component, and the sum of the y-components to find the y-component sum.

If we wanted to add vector A and vector B, the resultant vector would be written as:

C = A + B = (Ax + Bx) + (Ay + By) = √X2 + Y2
The individual components of a vector can be found using trigonometry.  For the diagram shown below we could state that:

Ax= Acosθ 

Ay = Asinθ
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Follow the directions below and answer the questions.  

Procedure 1:  One Vector

1. Draw a single vector that is represented as 5 meters long.  Label it vector 1.

2. Draw the vector so that it has no y-component.

3. What directions can the vector point and still have no X-component?

Procedure 2:  Two Vectors

1. Draw a second vector that is represented as 4 meters long.  Label it vector 2.

2. Draw the vector so that it has only an X-component.

3. What directions can the vector point and still have no Y-component?

4. Draw in the vectors from the board.  Use the graphical method and find the value of the resultant vector.  Use math to find the value of the resultant vector and then use a ruler and protractor to find the graphical value of the resultant vector.
a. Graphical Value of Resultant Vector = ___________________

b. Mathematical Value of Resultant Vector = ________________

5. Are the values for the resultant vector the same for graphical and mathematical?  Why or why not?

6. Draw a vectors that is designated as 25 long and then draw a 2nd vector the same length and direction but at a new place on the graph.  Calculate the resultant vector for each using the mathematical method.

a. Mathematical Value of Resultant Vector 1 = ________________

b. Mathematical Value of Resultant Vector 2 = ________________

7. Does changing the location of the vectors change the resultant vector?  Explain why or why not?

Procedure 3:  Vectors at an angle

1. A car starts out going 10 meters NE, than turns due East for 5 meters.  What is the displacement of the car?  Draw the vectors below and calculate the resultant vector to find the displacement using the mathematical method.

2. Vector A is 25 m/s at 30o N of E and Vector B is 20 m/s at 45o S of E.  Find the resultant vector mathematically.

