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Do Any 4 Problems

Check the 4 problems you want graded.

If there are no checks, the first 4 problems will be graded!

ٱ Problem 1 (20 pts)
_____

ٱ Problem 2 (25 pts)
_____

ٱ Problem 3 (25 pts)
_____

ٱ Problem 4 (25 pts)
_____

ٱ Problem 5 (30 pts)
_____


Total
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Show All Work!

Problem 1 (25 pts)

Consider the function f(x) = x3 - 27.  Use the Bisection Method to estimate the root located between 0 and 5.  Fill in the table below and stop when the true relative error falls below 15% or after the fifth iteration, whichever comes first.  Retain the maximum number of digits in all intermediate calculations; however round all displayed results in the tables to 3 places after the decimal point.

Show work for one iteration to receive partial credit!

	Iteration #
	     xL
	     xU
	      xR
	   (eT(, %
	

	1
	0.000
	5.000
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
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Problem 2 (20 pts)

The local Expressway Authority has been experimenting with different tolls to assess its effect on ridership.  The following data has been collected over the past six weeks.

	Week No.
	1
	2
	3
	4
	

	toll price (x)
	$0.25
	$0.35
	$0.50
	$0.75
	

	Weekly Ridership (y)

(thousands)
	275
	220
	144
	93
	


a)
Find the coefficients a0, a1, a2, a3 in the standard form of the interpolating polynomial
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by solving the 4 x 4 system of equations, 
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  You can use your calculator to find the solution.  Express all answers with 4 places after the decimal point.  

b)
Estimate the amount of ridership if the toll is set at $0.60.

Sp 02

EGN 3420                              Exam 2                       Name ________________________

Show All Work!

Problem 3 (25 pts)

The table below lists the target heart rate during exercise for different ages. 

	Age (x)
	20
	25
	30
	35
	40
	45
	50
	55
	60
	65
	70

	Target 

 Heart Rate (y)
	150
	146
	142
	140
	135
	131
	127
	124
	120
	116
	112


a)
Use a 3rd order Newton Divided Difference interpolating polynomial to estimate the target heart rate of a 34 year old person.   Complete the table below with the appropriate data points selected and fill in all the relevant divided differences necessary to calculate b0, b1, b2, and b3 in
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To avoid round-off errors, express all irrational values in the table as fractions. For example, 0.8 is not irrational but  0.1/15 is and should be converted to 1/150 for all subsequent calculations.  Only boxes with an * should have a number in it.

	 Age

(x)


	Target Heart Rate

(y)
	f1[ ]
	f2[ ]
	f3[ ]
	f4[ ]

	*
	*
	
	
	
	

	
	
	*
	
	
	

	*
	*
	
	*
	
	

	
	
	*
	
	*
	

	*
	*
	
	*
	
	*

	
	
	*
	
	*
	

	*
	*
	
	*
	
	

	
	
	*
	
	
	

	*         60
	*         120
	
	
	
	


b)
Use the additional data point (60, 120) to estimate the error R3(34) in y3(34). 
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Problem 4 (25 pts)

Annual incomes (I) of individuals (after ten years of employment) and their years of education (N) are tabulated below 

	  i
	Ni


	Ii


	1
	0
	12

	2
	5
	24

	3
	8
	33

	4
	11
	50

	5
	16
	84

	6
	22
	125


A) Find the normal equations for determining a0 and a1, the coefficients of the least squares line Least Squares Line:
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B)  Solve the normal equations to find a0 and a1.  You may use your calculator. All numbers should be rounded to 4 places after the decimal point.

C)
 Estimate the annual income after ten years of employment for someone with 14 years of education.

Sp 02

EGN 3420                              Exam 2                       Name ________________________

Show All Work!

Problem 5 (30 pts)

Suppose a consumer testing magazine is interested in the repair costs for a particular luxury passenger vehicle after its been in an accident.  The test procedure calls for head-on collisions of the vehicle with a stationary object at various speeds.  The cost of restoring the vehicle to its pre-crash condition is determined.  Tabulated results after several collisions are given below.

	Speed (S)

 mph
	Damages (D)

 $1000's

	
10
	
7.925

	
20
	
18.206

	
30
	
29.615

	
40
	
41.826


A)
Fit a power function model 
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 to the data.

B)
Use the power function model to estimate the damages at a speed of 25 mph.
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