Vectors

Position, velocity, acceleration, angular velocity, forces, torques, momentum, and angular momentum
are described by vectors. There are three ways to represent a vector and each has its own usefulness:
a) arrows and labels -- for drawing sketches
b) direction and length -- for giving directions on the open ocean (e.g. go North 600 miles)
c) horizontal and vertical components -- for mathematical calculations.
The uses for each representation are mutually exclusive. We will need methods to convert between the three
representations.

1. Converting "arrows" to either of the other two representations requires that we adopt a set of reference axes.
(On the arrow below, draw horizontal and vertical axes starting from the tail. Mark the axes in cm increments.)

2. What are the horizontal and vertical components of this vector? (do it by eye and measure)

3. What is the magnitude (length) and direction of this vector? Specify the angle going CCW from horizontal
axis. (measure it.)

4. The "magnitude and direction™ can be converted to "components™ by the use of cosine and sine functions --

do it.

5. The "components"” can be converted to "magnitude and direction” by the use of the Pythagorean theorem and
the tangent function -- do it.

OK, here's the gouge. Word problems usually use "magnitude and direction”. Sketches are obviously "arrows".
Plugging and chugging numbers requires "components”. Get used to it. It's just a fact of life.



In each of the figures below, find the horizontal and vertical components of the vectors. The coordinate
system has already been chosen. The length (magnitude) of each vector is 10.
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Mathematicians have compact notation that they like to use when specifying vectors. Suppose the vector
v has components: x-comp=5 y-comp=6 . Mathematicians would write: v = 5i+6j .



Practice with Trig Functions

USMC and USN officers find themselves in all-sorts of orientations. So do their right triangles.
Give values for cos 6, sin 0, and tan 6 in each of the following situations. The lengths of the sides are
indicated. Leave numbers in rational form (i.e. 3/5 vs 0.6)
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Algebra Skills - Solving Equations

**x* All the following must be done by hand, no computing equipment allowed ****
**** attach extra paper if needed ****

1. Find "x" where 2x+4=6+X

2. Find "x"where ax+b=c+dx. (Oops,a,b,c,and d are constants that | forgot to specify.)

3. Find "g" where 26+4=6+¢& . (& isthe Greek letter capital 'chi’, better known as 'squiggly e')

4. Find "x" where 3x2+2x+4=0

5. Then there are those situations where there are several problems and you have to find a common solution
agreeable to both. Consider the two equations

2x+y=1 and 3x+4y=9
The x,y solution is found by substituting one equation into the other. Do it.

6. Find acommon r,s solution to the two equations: 6r+3s=9 and 5r+2s=1

7. Find a common x,y,z solution to the two equations: 5x+2y+z=0 and 3x+y+2z=1



