8. Use the table below to answer the question that follow. 

Years after 1960     0     10     15     20     25 

population in thousands     120     132     150     240     370 

a. Find the best fit exponential model for the population of the town. 

b. Find the SSE and the average error for the model

c. Predict the population in the year 2000. 

d. Predict when the population will reach 1 million (that is 1000 thousands). 

e. Based on your model what is the annual growth rate for this population? 

	(a) The best fit exponential model is y = 98.98 e^0.044x
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(b) 

x

y

Predicted y

     Error = y - Predicted y

     (y - Predicted y)^2

0

120

98.98

21.0200

441.8404

10

132

153.68696

-21.6870

470.3243

15

150

191.505745

-41.5057

1722.7269

20

240

238.630853

1.3691

1.8746

25

370

297.352353

72.6476

5277.6806

6.3688

7914.4467

SSE = 7914.45 and Average error = 6.3688 thousand = 6369
(c) y = 98.98 e^0.044(40) = 575.315thousand = 575315

(d) 1000 = 98.98 e^0.044x

10.10305 = e^0.044x

On solving, x = 52.56 years after 1960, that is year 2013

(e) 98.98 e^0.044x = 98.98 * {(e^0.044)^x} = 98.98 * 1.045^x = 98.98 (1 + 0.045)^x

The annual growth rate is 4.5%


9. Rank the following accounts in order from best to worst (with respect to the consumer): 

a. 6.5% compounded quarterly 

b. 6.47% compounded weekly 

c. 6.45% compounded continuously 

	Let P = 1 and t = 1
(a) A = P(1 + r/100n)^(nt) = (1 + 6.5/ 100 * 4)^(4 * 1) = 1.06660
(b) A = P(1 + r/100n)^(nt) = (1 + 6.47/ 100 * 52)^(52 * 1) = 1.06679

(c) A = P e^(rt) = e^(6.45/100) = 1.06662

The order is (b), (c), (a)


Bonus: A local plant store sells a grass plug that doubles in size every night. Steve bought one of the grass plugs and planted it in his back yard. Thirty days later his entire back yard was covered in new grass. If Steve had bought two of the grass plugs instead of one how many days would it have taken to cover his back yard in new grass?
	N(t) = N0 * e^(rt)
2 = 1 * e^(r * 1)

2 = e^r

r = 0.693

N(t) = N0 * e^(0.693t)

N = 1 * e^(0.693 * 30) = 1069011258

1069011258 = 2 * e^(0.693t)

534505629 = e^(0.693t)

On solving, t = 29 days.


