
Sp 98

EGN 3420         Exam 2             Name____________________


DO ANY THREE PROBLEMS!

NO SCRATCH WORK DONE ON PROBLEM PAGES!

ALL WORK DONE ON WORK SHEETS!

Check the 3 problems you want graded.  

  1 (
40 pts  

  2 (
35 pts 

  3 (
30 pts 

  4 (
25 pts

Problem 1  (40 pts)

A)  Annual incomes (I) of individuals (after ten years of employment) and their years of education (N) are tabulated below.  Label the additional columns and fill in the table with the values needed to find the normal equations for determining a0, a1 and a2, the coefficients of the least squares quadratic.  All numbers should be rounded to 4 places after the decimal point.

Least Squares Quadratic:     
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	1
	0
	12
	
	
	
	
	

	2
	5
	24
	
	
	
	
	

	3
	8
	33
	
	
	
	
	

	4
	11
	50
	
	
	
	
	

	5
	16
	84
	
	
	
	
	

	6
	22
	125
	
	
	
	
	


B)  Solve the normal equations to find a0, a1 and a2.  You may use your calculator.

Ans.  a0 = __________,     a1 = __________,     a2 = __________

C)  Fill in the table below to find the coefficient of determination r2 .

	i
	Ni

	Ii

	
[image: image7.wmf]i

II

-


	   
[image: image8.wmf](

)

2

i

II

-



[image: image9.wmf](

)

2

i

II

-




[image: image10.wmf]i

II

-



	
[image: image11.wmf]ˆ

i

I


	ei



[image: image12.wmf]bI


i



[image: image13.wmf]ˆ

i

I


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1.1)




	
[image: image14.wmf]2

i

e




[image: image15.wmf]I



[image: image16.wmf]2

i

e



	1
	0
	12
	
	
	
	
	

	2
	5
	24
	
	
	
	
	

	3
	8
	33
	
	
	
	
	

	4
	11
	50
	
	
	
	
	

	5
	16
	84
	
	
	
	
	

	6
	22
	125
	
	
	
	
	


Ans.   r2 =  __________

Problem 2  (35 pts)

A)
Find the equation of the 4th order Newton divided-difference interpolating 


polynomial that passes through the data points (xi, yi),  i = 0, 1, 2, 3, 4.


Fill in the portion of the table below needed to find the solution.

	i
	xi
	yi=f(xi)


	(
	(2
	(3
	(4
	(5

	0
	0
	1
	
	
	
	
	

	1
	1
	-1
	
	
	
	
	

	2
	3
	31
	
	
	
	
	

	3
	4
	137
	
	
	
	
	

	4
	6
	889
	
	
	
	
	

	5
	7
	1751
	
	
	
	
	


Ans.   f4(x) = 

B)  Estimate f(x) when x = 5 by using f4(5).  

Ans.  Estimate of f(5) = f4(5) =

C)  Estimate R4(5), the error in f4(5).  Use (7,1751) as the additional data point 


required to estimate the error.  Fill in additional parts of the table as needed.

Ans.   Estimate of R4(5) =

Problem 3  (30 pts)

A quadratic spline is fit to 4 data points.  The equation is given below.
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Find a, b, and c.

Ans.   a = __________,     b = __________,     c = __________

Problem 4  (25 pts)

Estimate the definite integral  
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A) Using Trapezoidal Integration with 10 equally spaced intervals.

B) Using Simpsons 1/3 Rule with  10 equally spaced intervals.

Fill in the following table to help with the calculations.  Round all calculations and calculator display numbers to 4 places after the decimal.  Remember to use radians when evaluating the trigonometric function.

	i
	xi     
	fi

	0
	0.0000
	 1.0000

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


Ans.   A)   __________


B)   __________

_1040197663.unknown

_1040197764.unknown

_1040197849.unknown

_1040198589.unknown

_1040197763.unknown

_1040197762.unknown

_1040196865.unknown

_1040197507.unknown

_1040197654.unknown

_1040197219.unknown

_1040197376.unknown

_1040197302.unknown

_1040196884.unknown

_1040197032.unknown

_1040196660.unknown

_1040196695.unknown

_1040196075

_1040196596.unknown

_953989422

