PHZ3113 homework 1

1) Calculate  as a function of x for implicit function , and verify your result using Mathematica.

2) 


Make a plot of intersecting curves and, and find solution for equation.

3) 
Calculate the area of an ellipse  (it’s ), using Cartesian and/or polar coordinates. 
[bookmark: _GoBack]            Area=4*Integrate[b*Sqrt[1-x^2/a^2],{x,0,a}]

4) A 1.55m tall fisherman stands at the edge of a lake, being watched by a suspicious trout, which is 3.50 m from the fisherman in the horizontal direction and 45.0 cm below the surface of the water. At what angle from the vertical does the fish sees the top of the fisherman’s head? (index of refraction for water  is 1.33. Use numerical solution or trial-and-error method). 

5) 






Solve symbolically a 1D elastic collision problem with masses and , initial velocity and , and final velocity and . Show symbolically that in such a case ‘approaching’ speed always equals to ‘separating’ speed, that is: .

6) 

A double Atwood Machine consists of three masses:  is connected by a mass-less string through a pulley to the second pulley, which has  on the two sides of it. Solve symbolically the three acceleration and tensions of the two strings. (two strings of fixed lengths results in 2a1+a2+a3=0). Check with Mathematica’s function Solve.

7) (optional) Check out: what Newton called derivative: https://en.wikipedia.org/wiki/Method_of_Fluxions, and Berkeley’s critique: https://en.wikipedia.org/wiki/The_Analyst (the original article in pdf: https://www.maths.tcd.ie/pub/HistMath/People/Berkeley/Analyst/Analyst.pdf)
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