Phys 2004 (Mechanics), Section: 01
Due date:  January 17 2008






Week number: 3
Name: Eduardo Magalhaes






ID#: 5209846

Mini Objectives: 

Understand vector quantities. Its basic mathematics in two dimensions (sum, subtraction, multiplication by scalars, etc). Revise our functions from chapter 2 in a 2 dimensional context, instead of 1. 
Concepts:
Vector quantities:  Physical quantity that has both direction and magnitude, unlike scalar quantities that only have magnitude. An example of a vector quantity is displacement.

The coordinate systems represent way to visualize vectors. We can use points in the Cartesian plane, or use the plane of polar coordinates. In the later, the vector is expressed in terms of radius and angle (r, θ), and the center of the plane is similar to the center of a circle. These notations are useful for when it comes add vectors.

Vectors have several properties. The equality of a vector is given by their direction and magnitude, if they share the same value, the vectors are said to be equal. There are two methods of adding vectors. One includes drawing the vectors in such way that the tail of the next vector starts where the head of its predecessors ends. It is very important to keep the direction and magnitudes proportional, when using this method. The final result is a vector that starts in the tail of the first vector, and meets head to head with the last added vectors (Visual examples in page 56). When adding vectors is also important to be sure they are of the same units, and expressed in the same type of quantities. The order which the vectors are added does not affect the final result. A negative vector is a vector with inverse direction but same magnitude, adding the vector to its negative counterpart will result in 0. Subtracting vectors work the same way as adding, but the direction of the subtracted vector is inversed (negative vector). When multiplied by a scalar, only the magnitude of the vector changed proportionally to the value of the scalar. If the scalar is a negative number, the direction of the vector is inversed.

Since vectors can be drawn as a hypotenuse of right angle triangle, the sides of the triangle are called its components. A unit vector is a vector with no dimension and a magnitude of 1. Unit vectors can be multiplied by the magnitude of a vector component to generate useful mathematical formulas for adding vectors (formulas and illustration on page 61). This is a very useful way of adding graphics because it deals with numbers, which are more reliable measures than drawing/illustrations.

When we talk about velocity, acceleration, and its derivates, they are expressed as vectors in a two dimensional context. The idea doesn’t differ much from what we learned in chapter two, and the formulas much less. A compilation of the formulas can be found in page 72-75. Basically we are substituting our previous scalar quantities with vector ones. Because the mathematics of vectors is different from scalars, some functions may seem substantially different. Generally speaking, any two dimensional motion, can be expressed as a function of 2 single dimensional motion. What follows are the derivations.

