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Monday. Feb.21.2005
A. Let us apply the root-finding methods to some of the mathematical functions that we know their roots. We compare the convergence of each method.
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B. Now we go to some physics problems

1. The Ising Model: In the mean-filed solution of the Ising model we got the following equation
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 is the average dipole alignment over the entire spin system, 
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, where T is the temperature and 
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 is the Boltzmann constant, and n is the number of nearest neighbors. Find the solution of the equation in the limits of high and the low temperature. 
2. Projectile motion: Suppose that a projectile is fired from the origin with an angle of elevation 
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 and initial velocity 
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. If air resistance is ignored then the height and the position of the projectile are given by 
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Where the horizontal and the vertical components of the velocity are
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But if we add the affect of the air resistance to be proportional to the velocity, the equations of motion become
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where 
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is the coefficient of air resistance and m is the mass of the projectile. A larger value of C will result in a higher maximum altitude and a longer range for the projectile. The model is more realistic but requires the use of a root finding algorithm for solving 
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, to determine the elapsed time until the projectile hits the ground.

If the angle of elevation 
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, find the elapsed time until impact and find the range.

Compare the speed of convergence using the different methods.

3. A Quantum Mechanical Problem:
Please read and understand the quantum mechanical problem discussed in the handout and solve exercises 2.11 and 2.12.

4. Extreme of a function:

We know that an extreme of a function g(x) happens at the point with


[image: image17.wmf],

0

)

(

)

(

=

=

dx

x

dg

x

f


which is a minimum (or maximum) if 
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is greater (less) than zero. Modify one of your codes to find the bond length of a diatomic molecule NaCl from the interaction potential between the two ions (Na+ and Cl-) given by
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where 
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is the charge of the proton and 
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are parameters of this potential. 
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