Chapter 5 – TI Nspire™ CAS Activity – The Lamp Post
Mr. Morgan lives in a rural village in Saskatchewan where the students are transported to school on buses. The bus arrives at 7:06 a.m. each morning and children gather at the front of his property to wait for the bus. He noticed that for much of the year children are standing in the dark. Mr. Morgan installed a lamp post at the front of his property and can set a timer in his garage for the lights. The timer must be set in intervals of 30 minutes, so he has decided to set the timer to turn the lamp post on at 6:40 a.m. and turn off at 7:10 on days when it is dark when the children walk by his property. He will begin having the lamps lit on the first day of the school year when it is dark at 6:45 a.m. and will turn them off when it is light again at 6:45 a.m. He has collected data for the school year to help him determine the dates when he should have the timer on. Using September 1 as day 1, use your TI-Nspire CAS to find the dates when he should turn the timer on for the children in his neighbourhood.
Note: In order to reduce the complexity of this problem, the data was taken for the city of Regina, Saskatchewan. The province of Saskatchewan is the only province in Canada that does not change time twice a year for Standard Time and Daylight Savings Time. Using this community would mean that we would not have to reset the timer in October or March due to the change in time.
	Date
	Day Number
	Sunrise Times

	
	
	Hour
	Minute

	September 1
	1
	6
	11

	September 16
	16
	6
	34

	October 1
	31
	6
	57

	October 16
	46
	7
	21

	November 1
	62
	7
	48

	November 16
	77
	8
	13

	December 1
	92
	8
	36

	December 16
	107
	8
	53

	January 1
	123
	8
	59

	January 16
	138
	8
	52

	February 1
	154
	8
	43

	February 15
	168
	8
	11

	March 1
	182
	7
	43

	March 16
	197
	7
	11

	April 1
	213
	6
	36

	April 16
	228
	6
	4

	May 1
	243
	5
	34

	May 16
	258
	5
	10

	June 1
	274
	4
	52

	June 16
	289
	4
	45

	July 1
	304
	4
	50

	July 16
	319
	5
	4

	August 1
	335
	5
	24

	August 16
	350
	5
	47
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Press c and start a new document. Open a Lists & Spreadsheets page. Enter the titles shown for columns A through D and enter the data from the table for the day, hour and minute.
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Before calculating the time in decimal form, press c and choose 8 for System Info. From the sub-menu, choose 1 for Document Settings. Change the Display Digits to Fix 3, the angle to Degrees and the Auto or Approx. setting to Approximate.
1. In column D, calculate the time in decimal form rather than hours and minutes. How do you convert the number of minutes to a decimal portion of an hour?
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In a new Graphs & Geometry application page, construct a scatter plot of the relationship sunrise vs. day. What window will suit your data? List the variables below.
a. xMin

b. xMax

c. yMin

d. yMax

In the next section, we will attempt to build a sine function to fit the data. The general form of the equation is f(x) = a sin(b (x – c)) + d. Work in a new Calculator application page.
3. For the vertical translation use the Mean of the sunrise data values. What value do you get for the Mean? Define variable d using this result.

4. What is the period for this relationship? How is the period related to the value of b in the equation? Find the value for b and define b using this result.
5. For the value of the amplitude, we will find half of the difference between the maximum and minimum values in the data. Find this value and store it in variable a.
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At the moment, we have defined variables a, b, and d. Enter these into the generic sine function and ignore the value of c for the time being. How good a fit is the function? How does this need to change?  How would you determine the value of c to shift the function to the right? Recall that a sin wave normally starts going up at the value of d.
7. The question at hand was to find dates when the sunrise time was later than 6:45 a.m. What is the decimal value of this time?
8. Use the function f2(x) to graph a horizontal line through this value. Find the points of intersection of the two functions.

9. Interpret the data in terms of the dates of the year. Recall that day 1 is 
September 1.
10. Return to the calculator page and solve the equation algebraically with the restriction for the number of days in a year.
11. How do the results of this calculation compare to the points of intersection?
12. How would you advise Mr. Morgan? On what date should he turn the timer on for the students? On what date can he shut the timer off?
