Functions and Modeling

Assessment
Functions and Modeling
Homework Assignment 2

Unit 1 Homework Assignment 2

	For Problems 1-6, determine and state whether the data 

	has the add-add, add-multiply, multiply-multiply, 

	constant-second-differences pattern, or etc. Identify the type of function that has this pattern and then determine the function of this type that fits the data.  (Show all work)


	  1. x
	f(x)
	
	
	2. x
	f(x)

	2
	1800
	
	
	2
	400

	4
	         450
	
	
	4
	100

	6
	         112.5
	
	
	6
	-200

	8
	         28.13
	
	
	8
	-500

	    10
	         7.03
	
	
	10
	-800

	
	
	
	
	
	

	  3. x
	f(x)
	
	
	4. x
	f(x)

	2
	900
	
	
	2
	5.6

	4
	100
	
	
	4
	44.8

	6
	11.1111...
	
	
	6
	151.2

	8
	1.2345...
	
	
	8
	358.4

	    10
	0.1371...
	
	
	10
	700.0

	
	
	
	
	
	

	  5. x
	f(x)
	
	
	6. x
	f(x)

	1
	352
	
	
	1
	25

	3
	136
	
	
	3
	85

	5
	64
	
	
	5
	   113

	7
	136
	
	
	7
	   109

	      9
	352
	
	
	           9
	73


	7. x
	f(x)

	2
	1

	4
	4

	5
	8

	8
	64

	10
	256

	12
	1024


Find an explicit formula of each of the sequences given below. You must

print and turn in the Excel worksheets that support your answer or else write the difference columns (or rows) you obtain.

7.   -2.625, -48, -243.625, -769.5, -1877.625, -3892, -7208.625, -12295.5,            

      -19692.625, -30012,…

8.  -1, 16, 79, 218, 463, 844, 1391, 2134, 3103, 4328
9.  0, 1, 4, 11, 26, 57, 120, 247, 502, 1013, …  (Careful with this one)
10.  Define:       a) Sequence


b) Series
c) Recursive Sequence    

                 
d) Explicit Sequence
11.  Given  f(2) = 5 and  f(6) = 20, find  f(18)  if    

       f(x)  is

a. A linear function

b. A power function

c. An exponential function

12. The table below shows data collected for average breaking distance, b, in feet of a car on wet pavement traveling at m miles per hour.

	m (mph)
	f  (ft)
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10
	11.21

	15  
	25

	20
	45.40

	25
	69.44

	30
	100

	35
	137.11

	40
	177.78

	45
	225

	50
	278.28

	55
	337.05


a)  Make a scatter plot of feet as a function of mph.  Record the graph and make 

     a conjecture as to what type of function this data might represent.

b)  Use “function patterns” in order to justify or question your conjecture above.

c)   Perform a regression based on your findings in part “b.”  What is the equation that you found?

d)   Now create and record a residual graph for your data and regression equation.  Does 

     the residual graph support your conjecture?  Are there any problems with using     

     residuals with the given data?

e)  Based on all the evidence, is your equation a good model for the data?  

    (If not, try a different conjecture and show all findings for the questions above.)

13.  Suppose you collect data that you believe models a parabola.  Three of the data points                

     are (- 2, - 99), (0.5, 11), and  (1, 9).  Use matrices to find the equation of the parabola.

14.  Suppose you collect data that you believe models a circle.  Three of the data points                

     are (- 8, 10), (- 2, - 2), and  (1, 7).  Use matrices to find the equation of the circle.

15.  Write your answer to questions #2 & #3 in Standard Form.

16.  A woodworker traced a circle on a square piece of wood and wishes to use a lathe to cut out the circle.  In order to use the lathe, she must locate the center of the circle.  To do this, she locates three points on the circle as indicated in the chart below:


Distance From Left Side
Distance From Bottom

10 mm



42 mm

60 mm



69 mm

50 mm



26 mm 

a) Use the matrix method to locate the center of the circle.  

b) On a sheet of paper, measure and mark the three points as indicated in the chart.  Use geometry to construct the circle through the three points.  Measure the location of the center of the constructed circle and check that it fits your answer to part a).

c) If you were the woodworker, which method would you use to locate the center, the matrix method or geometry?
17. How many points on the graph of a polynomial of degree n is need to determine the coefficients of the polynomial?
18.  A baseball was hit at home base from ground level.  The ball approximately followed a parabola.  From two pictures taken of the ball in flight, it was determined that the ball was 34 feet off the ground when the ball was a horizontal distance of 100 feet from home plate and the ball was 39 feet off the ground when it was a horizontal distance of 150 feet from the plate.  Using home plate as the origin, find an equation of the path the ball followed.
19.  Three math nerds decide to meet at the center of the circle that passes through their current positions.  Using the center of town as the origin, their coordinates are (1,.5), (.25,-.5) and (-.5, .75).  Find the center of the circle.

20. A dense ball is dropped.  How long does it take the ball to fall

a. 25 feet     b.   3 meters


21. A quadratic and a cubic regression were done on the same data to obtain functions to model the data.  Which will have an R2 value closer to 1?  Explain why the model with the R2 value closer to 1 may not be the “best” model for the situation.


22. Describe at least three things to consider when determining which among several regressions give the “best” model for data collected from some experiment.  
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