Lettergram.Net – Vectors
Scalars – Quantities which are represented by a number, sign, and/or unit are called scalars; only a magnitude is associated with a scalar not a direction. 
Examples: mass, density, energy.

Vectors – Quantities which require a magnitude and a direction.
Examples: displacement, force, velocity.

---Adding, Subtracting, Multiplying, and Dividing Vectors—
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The two pictures above explain best how adding vectors work, because each vector has a magnitude and direction if two vectors are on the same plain or going the same direction they may be added or subtracted. 

For example, the one on the right are both added together because they are going the same direction. On the left they are subtracted because both are in opposite directions and are of the same magnitude (A), canceling each other out and leaving no vector. 

If you want a real world example clap your hands together, previous to both hands hitting they both have vectors, once they hit however, both vectors cancel each other out leaving no movement (just a really loud sound). 


[image: ]
In the picture above there are two vectors traveling in different directions (one up and one to the right), in order to solve this vector equation we must add both up and create a new vector, one that travels A to the right and B up.

To solve this problem requires knowledge of basic trigonometry:

1) Since vector A and vector B create a right triangle when added together the right triangle rules apply.

2) A2+B2=C2

3) Based on 1 & 2  = C

In this case “C” being our new vector.

[image: ]

Above is a picture of two vectors (both at different angles) which are attempting to be added together. In order to do this each must be broken down into components on the same axis, (usually the x-axis and y-axis are used). In order to represent this in an equation it is usually written as follows:

A =  which is equivalent to A = ACosθi + ASinθj

The i & j above are not actually any value, they are simply there to inform us what component of the vector a value is representing.

x-axis = i
y-axis = j
z-axis = k

Once both vectors are broken down into the different components of which it is composed, the separate components may be added together (the x-axis components added together, as well as the y and z components).
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Which when added creates a picture much like that of the previous problem, one vector going up and one vector moving to the right, which when added follow the same format:

1) Since vector components ASinθ & BSinθ are moving in the same direction they may be added together.

2) Since vector components ACosθ & BCosθ are moving in the same direction they may be added together.

3)  C

Which although seems complicated at first, following this step by step list on how to solve these problems makes it fairly simple:

1)  Identify x-axis, y-axis (& z-axis if required).
	*Usually North, South, East, and West or Up, Down, Left, and Right

2) Break all components of each vector down so they may be added or subtracted.

3) Add/Subtract all of the components.

4) When all of the components are added/subtracted there should be no more than four new
components.

5) Use the rules of trigonometry to solve for the new vector  = C

By using those five steps most vector problems should be easily solvable.
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Recommendations:
Because I do not know the specific knowledge each individual has using this guide, I would recommend that if there is something I mention that you do not fully understand you either use YouTube to find a video; Tweet me via Twitter *(though I may be a while getting back); Comment on the related post on Lettergram.net or simply ask your teacher. 
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