Final Examination                                                                                                SCI 1300 


Name:_____________________________   

· The final has 7 problems (150 points total) and one extra-credit problem on 8 printed pages.

· Read the problems very carefully!

· You are only allowed to use a pen/pencil, a ruler and a calculator.

· Good luck, y’all! Have a great summer!                               

Problem 1 (25 points)

Consider the following data table:

	X
	y
	
	
	
	

	1.0
	0.44
	
	
	
	

	1.5
	2.00
	
	
	
	

	2.0
	2.99
	
	
	
	

	2.5
	3.92
	
	
	
	

	3.0
	5.48
	
	
	
	

	
	
	
	
	
	


[A] Use the Method of Linear Regression to find an equation for the “best” line fitting the data. As usual, show all your work!

[B] Graph the data in the table and the regression line you computed. 
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Problem 2 (20 points)

A food aid package is thrown out of an airplane flying at an altitude of 2,000 feet. The table below gives the package’s distance d fallen as a function of time t:

	t (sec)
	d (ft)
	velocity (ft/sec)

	0
	0
	

	2
	64
	

	4
	256
	

	6
	576
	

	8
	694
	

	10
	720
	

	12
	744
	

	14
	768
	

	16
	792
	


[A] Compute the package’s velocity during the first 2 seconds, the next 2 seconds, etc. Insert your results into the table above.
[B] This food aid package is equipped with an automatic parachute that opens after a few seconds of free fall. After how many seconds do you think the parachute opens?
Problem 3 (20 points)

Suppose you are driving at a constant speed from El Paso to Albuquerque, a distance of 260 miles. About 120 miles from El Paso, you pass through the town of Truth or Consequences. Sketch a graph of your distance from Truth or Consequences as a function of time. 
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Problem 4 (20 points)

1. Describe Kepler’s First Law. (A picture might help, but a picture alone is not sufficient.)

2. Describe Kepler’s Second Law. (A picture might help, but a picture alone is not sufficient.)

Problem 5 (20 points)

Recall Kepler's Third Law:  “For any two planets the ratio of the squares of their periods will be the same as the ratio of the cubes of the mean radii of their orbits.” 

Our Moon has a distance of 384,400 km from Earth, and orbits Earth in 27.32 days. What will be a spy satellite’s orbital period, if its mean orbital radius is 26,700 km? 

Problem 6 (25 points)

Use the Babylonian Algorithm to compute approximations to the square root of 39. 

Start with x1 = 6 and y1 =39/6. Perform two more iterations. Express your answers as fractions, not in decimal notation. Show all your work!

To check how good an approximation the x-terms are for the square root of 39, compute x2 for each iteration (in decimal notation).

	
	x
	y
	x2

	1
	6
	39/6
	36.000000

	2
	
	
	

	3
	
	
	


Problem 7 (20 points)

The data below describe the density of a colony of bacteria at hourly intervals. Complete the table below assuming the data fit an exponential model.

	Sample time (in hrs.)
	Observed density (bacteria/milliliter)

	0
	1.7 · 105

	1
	

	2
	3.5 · 107

	3
	

	4
	


Don’t forget to show your work!

Extra-Credit Problem (20 points)

Consider a one-locus two-allele genetics model. There are three genotypes: Red tulips (RR), white tulips (WW), and the mixed genotype RW. Assume the red allele is dominant, i.e., the mixed genotype RW leads to a red tulip; in fact tulips of the genotypes RR and RW look exactly the same.  

Suppose after a few years, the tulip population in a flowerbed consists of 7,500 red tulips and 500 white tulips.
(1) Compute the allele ratio R:W of the tulip population.

(2) Compute the ratio of the three genotypes. 
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