Homework 1 for the Physics for OI

This homework serves mainly to familiarize with the Mathematica system.

The motion of a particle as a function of time is described by the following equation:
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where i,j,k are unit base vectors and ω=2π s-1 is angular velocity

Your task is to:

1) draw the trajectory of the motion

2) evaluate components of the position vector

3) evaluate vectors of velocity and acceleration

4) evaluate magnitude of the vector of velocity 

5) calculate path moved by the particle during one period
6) evaluate vectors of tangential and normal acceleration

Additional instructions

Consider the origin of the coordinate system at the point O=(0,0,0). 
How can you evaluate components of the vector? Try either access to the i-th component or scalar product with unit vectors, you should obtain the same result. 

Evaluation of the acceleration vector - try to calculate it both form the velocity vector and from the position vector to train first and second derivative. 
Magnitude of the vector of velocity - try to evaluate it either by the Pythagoras’ theorem or by the Norm function. Draw all components of the vector of velocity in one graph. 
Path moved by the particle – use both analytical and numerical integration

Vectors of acceleration – remind the fact, that the total acceleration is given by the sum of vectors of the tangential acceleration and the normal acceleration, while the tangential component is parallel with the direction of motion and the normal one is perpendicular to it. 
Here is the list of functions that should be useful for you:

 List, Table, UnitVector, Slider,Dynamic, Show, Point and Arrow, Plot and Plot3D, ParametricPlot and ParametricPlot3D, Evaluate, D andIntegrate.

Here are some links to learn more about the Mathematica
1) General information, tutotials,  www.wolfram.com/broadcast/ 

2) Cliff Hastings: Hands-on Start to Mathematica,
www.wolfram.com/broadcast/screencasts/handsonstart/ 
3) Jon McLoone: Mathematica Basics,  www.wolfram.com/screencasts/mathematicabasics/ 

4) Wolfram Demonstrations Project, http://demonstrations.wolfram.com 
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