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 catch to 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 intervals for the timer start at 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 a.m. 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.

This is an activity that you can take in a couple of directions. At the end of the work in the Step-by-Step document, a graphical solution is shown and then an algebraic solution follows. If you want this to just be an TI-Nspire activity, then avoid the CAS work in the last few screens. You will also have to show them how to find the value for b by hand. If you prefer to use CAS, do the entire problem as presented.
Our curriculum is unique in that we have to graph in degrees in grade 11. That being the case, we cannot use a sinusoidal regression since that operation is based upon radian measure. Due to this restriction, we have to use the data and the scatter plot graph to determine the parameters of the equation y = a sin (b(x – c)) + d. Each of these parameters is determined by intelligent estimates. As such, it is difficult to get a perfect fit. Some of the points in the scatter plot will not be on the graph of the function. It is worth noting that, if you do this in radian measure, and use a sinusoidal regression, there are just as many points off of the curve as with the estimates found by hand.
There is a file entitled “Chapter 5 Data” available that you could send out to your class. Using this file, your students will not have to enter the data or the document settings. They will begin the work with the formula for the sunrise times.
Your students should be comfortable with using the basic features of the three main applications:

1. For the Calculator application, they should know how to:

a. Substitute values into a function
b. Solve a trig equation on a restricted domain

c. Defining variables

2. For the Lists & Spreadsheet application, they should know how to:
a. Enter data and formulae
3. For the Graphs & Geometry application, they should know how to:

a. Change graph types

b. Change the window settings
c. Estimating from the scatter plot

