SOUTH DAKOTA SCHOOL OF MINES & TECHNOLOGY

MATHEMATICAL SCIENCES DEPARTMENT

Math 373
  Final Exam
Dec 12, 2011
Do not waste time on repetitive computations until each problem you can work is set up and its solution method clearly demonstrated.

1.
Use Newton's method to find a root of the following equation.  Start at x=3.  Show 2 iterations.




x5  - 6 = 0

2.
Approximate the value of 
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by 

a)
Simpsons 1/3 Rule


x
f(x)


0.0
2.00

0.2
1.95

0.4
1.62

0.6
1.23

0.8
0.71

1.0
0.00

1.2
-0.82
Show how to use Gaussian Quadrature to determine the value of the following integrals.  

b)
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c)
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3.
The rate of change of z with t is given below.  At t = 1 , z = 2.  Find z when t = 1.2 by the 4th Order Runge-Kutta Method.  Use a step size of 0.1.
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4.
Describe how to find the best values for the coefficients for the equation 
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given the following data:

	x
	f(x)
	
	

	 1.1
	2.40
	
	

	1.2
	2.91
	
	

	1.6
	4.28
	
	

	2.2
	6.57
	
	

	3.1
	11.47
	
	

	6.3
	57.72
	
	

	
	
	
	


There is no need to write repetitive equations once the idea is written once.

You are encouraged to write on columns 3 and 4 “etc.” of “fill down”.  

5. 
Write the second order Taylor Series approximation for f(x + h) 

where 


x = 1, h = 0.2, f(x) = x3.   

6.
Derive the 1D USS HC Equation in cylindrical coordinates.  No generation.

7.
Below is a temperature profile at time = 0.  Find the temperature at i=3 and j=3 at time = 2.5 seconds.  Assume the largest time step consistent with a stable solution.  The value of  is 0.10 cm2/sec.  All dimensions are in cm. and all temperatures are in °C.  State any assumptions made.
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8.
Solve the following set of linear equations using Gauss-Seidel


-x+2y+4z 
= 10


x+3y+ 2z 
= 11
           2x+ y
             =   5

9. 
Below are some regularly-spaced data from a polynomial function.  
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a) Show the best first-order (two terms) approximation of f(3.1).

b) What is the order of the polynomial from which the data appear to have been generated?  Why? 
c) Show how to reconstruct the polynomial function that fits the data exactly. 

10.
Describe what to do next on the following Linear Programming SIMPLEX tableaus.
a)
	x1
	x2
	x3
	S1
	S2
	S3
	S4
	A1
	A2
	F
	RHS

	50
	3
	4
	1
	0
	0
	0
	0
	0
	0
	4000

	5
	2
	0
	0
	1
	0
	0
	0
	0
	0
	500

	
	0
	1
	0
	0
	1
	0
	0
	0
	0
	15

	1
	
	
	0
	0
	0
	-1
	1
	0
	0
	25

	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	150

	-2010
	-1002
	-1006
	0
	0
	0
	1000
	0
	0
	1
	-175000


b)

	x1
	x2
	x3
	S1
	S2
	S3
	S4
	A1
	A2
	F
	RHS

	0
	0
	0
	0.021
	0
	-0.02
	1
	-1
	-0.06
	0
	50.2128

	0
	1
	0
	-0.02
	0
	-0.98
	0
	0
	1.064
	0
	59.7872

	0
	0
	0
	-0.06
	1
	2.064
	0
	0
	-1.81
	0
	4.3617

	1
	0
	0
	0.021
	0
	-0.02
	0
	0
	-0.06
	0
	75.2128

	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	15

	0
	0
	0
	0.17
	0
	3.83
	0
	1000
	1001
	1
	961.702


c)

	x1
	x2
	x3
	S1
	S2
	S3
	S4
	A1
	A2
	F
	RHS

	50
	3
	4
	1
	0
	0
	0
	0
	0
	0
	4000

	5
	2
	0
	0
	1
	0
	0
	0
	0
	0
	500

	
	0
	1
	0
	0
	1
	0
	0
	0
	0
	15

	1
	
	
	0
	0
	0
	-1
	1
	0
	0
	25

	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	150

	-10
	-2
	-6
	0
	0
	0
	0
	1000
	1000
	1
	0


d)

	x1
	x2
	x3
	S1
	S2
	S3
	S4
	A1
	A2
	F
	RHS

	0
	3
	4
	1
	0
	0
	50
	-50
	0
	0
	2750

	0
	2
	0
	0
	1
	0
	5
	-5
	0
	0
	375

	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	15

	1
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	25

	0
	1
	1
	0
	0
	0
	1
	-1
	1
	0
	125

	0
	-1002
	-1006
	0
	0
	0
	-1010
	2010
	0
	1
	-124750
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