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2. Expanding Galaxies

In the late 19205 the famous observational astronomer Edwin P. Hubble (1889-1953) determined both
the distance to several galaxies and he velocity at which they were receding from Earth. Four galaxies.
with their distances in ight-years and velocities in miles per second are listed in the table below.

Galaxy

Virgo. 50 990
Ursa Minor 650 9,300
Corona Borealis 950 15,000
Bootes 1700 25,000

2. LetD be distance and v velocity. Plot the data points.
b, Find the least squares regression line.

. f the galaxy Hydra i receding at a speed of 37,000 miles per second, ook

its distance.

at the plot, estimate.
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4. Compound Interest

Assume that you are about to invest $25,000 n an account to accrue interest for 30 years. At the bank
Vou are presented with following options:

 6.2% annual interest rate, compounded annually

* 6.1% annual interest rate, compounded quarterly

« 6.0%annualinterest rate, compounded continuously
‘Assume that the income tax on the earned interest s 30%.

a. Which of the following planes produces  larger balance after allincome tax s paid? (Recreate
the chart below and populate it with your answers).
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b, Graph exponential models as functions of time and argue which option is better over time.




image3.png
Weed Pollen

The table below is the Weed pollen count for Lexington, Kentucky, from August 4, 2004 to October 6,
2004, the prime season for weed pollen.

b Grains per cublc meter Oate Grains per cubic mater
8/4 18 9/8 45
8/9 14 9/10 93
12 1 5/ 1
8/13 16 9/15. 10
#17 37 o7 iy
8/18 30 9/20 s
8/23 53 9/22 3
821 % 927 )
825 a7 929 3
8/26 7 10/1 4
831 21 1074 4
9/2 31 10/5 7
9/3 ) 10/6. 72
9/6 50

Sourea Natonl ATeyBres

Rercan Radersy o Ay, A ST IoRy web 8 e 333 58]

. Let the independent variable D represent the date, where D = 1 0n 8/4,0 = 6 0n 8/9, 0 = 9 on 8/12...and
0= 64 0n 10/6. Let the dependent variable P represent the number of grain per cublc meter of weed
pollen. Using Excel generate computer plot scattr plt) of these points, and label aves.

. Discuss what kind of curve would ft the data. How many turning points are there? What does this tell you
about the degree of the polynomial that could be it o the data? fthe ends of the raph on the left and on
the right are extended downward, how many real zeros are indicated by the graph? How many complex
zeros? Why?

€. Use Excelto determine quadratic, cubic and quatri function that model the data. Summarize your resuts
ina chart, displaying name of the polynomial, its equation and R-squared value. Discuss, looking at
Resquared, which one of the three models i the best.

4 Use the best ft model to predict the number of rains per cublc meter of weed polien on 8/14, 9/4, and
10,

. Can this model predict the number of
20057 Why or why not?

ins per cubic meter of weed pollen of an arbitrary day in March
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6. Earthquakes

In 1935 Charles Richter defined the magnitude of an earthquake to be M

Intensity of the earthquake and Iy is a standard earthquake intensity of amplitude 10 cm. Research
the internet to find Richter Scale Magnitudes and present your findings in the chart

On December 26", 2004 earthquake n Sumatra, measuring 9.1 on Richter scale kiled 227, 898 people
and about 1.7 million people were relocated

On January 12", 2010 an earthquake i Haiti region, measuring 7.0 on Richter scale, kiled 222,570
people and about 1.3 millon people were relocated.

g where 11 the

Calculate the intensity /of each earthquake.
How many times more intense was the Sumatra earthquake?

¥ intensities of both earthquakes increased by 20% what would the seismograph measure?

The energy released in the earthauake is measured through the equation £ = 10" where
Indicates the magnitude of the earthquake on the Richter scale. Calculate the energy of each
earthauake above (ignore part ).

e, Discuss the results of parts a, b, and d, comparing the two earthquakes in context of number of
fatalities and people relocated due to the destructive nature of the earthauakes.








