EP 208 PROBLEM HOUR QUESTION FOR FINAL EXAM
PROBLEM 1
An integer variable x of 4 bytes (32 bit) is stored in the computer memory

as follows:
     00000000 00000000 00000000 01100101

Evaluate the value of x in base-10 and in base-16?
PROBLEM 2
a) Using Taylor's expansion derive the following Newton-Raphson iterative

   formula for finding the root of a function f(x):

   x[i+1] = x[i] - f(x[i]) / f'(x[i])

b) Using the Newton-Raphson method evaluate the root of the

   function f(x) = ex - 3x2, which is near 1.0, to an accuracy

   of at least 2 decimal places. Show the result of each iteration.

PROBLEM 3
	A spring-mass system is governed by the 2nd order D.E.
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where the mass is m = 1.01 kg, the spring constant is
k = 10 N/m, v = dx/dt is the velocity in m/s and x is the displacement in m. Using a time step of h = dt = 0.1 s, evolve the system for 1 second. Write a computer program to solve the position x and velocity v of the mass via Euler Method.
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PROBLEM 4
A nucleus of an atom has a probability of decaying that is described by the pdf 
f(t) = 0.1 exp(-0.1t) where t≥0 is the time in seconds. 

Determine the probability that the nucleus survives 20 seconds.

PROBLEM 5
Table shows experimental results of a freely falling body.

  t(s)| 0.000  0.200  0.400  0.600  0.800  1.000
  ----+-------------------------------------------

  y(m)| 0.000  1.960  0.785  1.767  3.141  4.908
where t is the time measured in seconds and y is the distance measured in meter. 
Using linear Least square method, 

a) determine gravitational acceleration, g

b) calculate the regression coefficient.
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