Triangles! Triangles! Everywhere! Letterboxes

-Student Version-
Placed: April 13, 2003 (Updated: March, 2007)
By: Mr. Kuehl – LBNA name: “The Dragon”

Location: Washington County, WI

Difficulty: Depends on your Trigonometry ability

Terrain: Easy
Time: Give yourself the better part of a day at a leisurely pace (3-5 hours).  It may be done in parts over a couple days.
Materials Needed: 

I provide: “The Kit” (these clues, plastic sheet protector, compass, protractor with straw attached to bottom and a plumb line connected to the center hole, small tape measure, large “chalkboard” protractor, regular protractor, clip board, and wet (dampen the rag before leaving) and dry rags in a baggie)

You provide: Pencil/pen, camera (digital preferred), rubber stamp, watch (with seconds), graphics calculator, your textbook and notes.  (Maybe take sand shovels and pails for your sand castle!)  Some letterboxers like taking a blanket or folding chair to sit on while “stamping up”.

If you are new to letterboxing, please read about letterboxing (http://www.letterboxing.org/faq/faq.html#001) and letterboxing etiquette (http://www.letterboxing.org/faq/faq.html#015) on the LBNA website (www.letterboxing.org) and my note to students and parents (http://www.kmlhs.org/faculty/TKUEHL/Mathman%20LB/Note%20to%20Students%20and%20Parents.htm)  before setting out.

In particular,

-Leave no trace!
-Respect God’s nature, the letterboxes, and their contents
-Maintain proper Christian conduct at all times and in all ways
-Re-hide the boxes well in their hiding spots covered with twigs, leaves, rocks, etc. so they are not easily seen and make it look natural
-Do not bring attention to yourself or the location of the box to others in the area (be sneaky)
-Have good Christian FUN!!  Think of it as a mystery to solve or a treasure hunt - not work!


Also, keep in mind that although some of the activities are somewhat contrived, if you think about it, they actually do have some practical application to situations you may find yourself in later in life.  Here’s your chance to work these applications before you may be faced with them in life.

You will need a rubber stamp of your own or you can use your thumb print.  Use the wet and dry rags to clean the stamps when you are done stamping up so there is no mess left for the next person that finds the box.

Be sure you know how to use a magnetic compass and the straw/protractor surveying device correctly!  If you need some training, just ask!  It’s pretty easy, but if you don’t know for sure, you could mess up the whole activity!

As you carry out what is asked of you on the clue sheets, you should write down all of the information you collect and calculate, and answer all questions asked.  Since you will be moving around a lot outdoors, your clue sheets will most likely get very wrinkled, dirty, and possibly wet.  Try to keep them in as good of shape as you can by keeping them in the plastic sheet protectors provided.  For your group’s final copy of your work, you may ask me for new clue sheets that you can complete using the information you collected on your trip.  That way you can turn in a nice copy of your work.
You should also take pictures of your group working on each activity.  Since you want to have a large number of pictures you can sort through and manipulate in the end, I would strongly suggest that you make use of a digital camera.  I’m assuming that by working in groups of 4 or 5 that someone in your group would have access to at least one digital camera.  If not, talk to me, and we may be able to have you use the school’s old digital camera.  You may also opt to use a video camera and turn in a video of your trip.

As you find the boxes, you will need to pick up the next “student version” clue sheet and “stamp up.”  Since there are “regular letterboxer” (blue) and “student version” (white) clue sheets in the boxes, be sure to pick up the correct one.  Be sure to stamp your personal stamps and write the date and a nice note in the box’s logbook.  Also be sure to stamp the box stamp on your group’s stamp sheet!

To successfully complete this assignment, your group needs to turn in the following:

-one set of completed “student version” clue sheets for all three boxes

-one “stamp sheet” with all three box stamp images on it

-either a poster board, Power Point, video, or webpage presentation of your trip


Grading:

Each question/blank on the clue sheets are worth a point.  Problems on the clue sheets that require multiple steps, drawings, etc. are worth multiple points depending on the number of steps required to completely answer the problem.  Each box stamp image is worth 10 points.  Your percentage grade on the clues/stamps will be the number of points you earn divided by the number of points possible.

The posterboard, Power Point, video tape, or webpage presentation of your trip will be given a letter grade based on the following criteria:
Is the quality of the presentation high? (Well-designed, put together well, edited)

Does the presentation show how the group worked together to complete the project?

Does the presentation show the group completing each activity requested?

Does the presentation show the group worked together on the project?

Does the presentation show each member of the group involved in the completion of the project?

Does the presentation follow the natural progression of the group carrying out the project activities?  (Show the activities being completed in the order on the clue sheets.)

Does the presentation include words to accurately describe what the images in the presentation are showing?

Does the presentation show that the group conducted themselves as Christian teenagers and followed letterboxing etiquette?

The clue sheets/stamps grade will count for 70% of the project grade and the presentation of your trip will count for 30% of the project grade.  This project itself will count as TWO chapter project grades (double).
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Student Clue Sheet #1
Hasmer Lake

Drive to the intersection of County P and Hwy 60 in Jackson.  Take County P north about two blocks to a boat landing on the right and park there.

Designate one person in your group to be the official “pacer” for the group.  They will “pace off” any distance needed to be measured in paces.  In Midwest letterboxing, a pace is one step.  On a flat area of the parking lot, have your pacer walk ten paces.  (Walk naturally.)  Then measure how many feet they covered, and calculate the length of their pace:    _________ ft/pace


The first task for your group is to find the distance across Hasmer Lake using Trigonometry.  If you look across the lake from the parking lot, you should be able to see a lone willow tree on the opposite bank of the lake.  Find the handicapped parking sign and go to the first large rock a couple feet to the south of it.  From that rock, use the compass to find the bearing to the willow tree: B =_______
Have your pacer start at the rock and walk due south until they come to the small creek that runs into Hasmer Lake (just past the end of the asphalt walkway, not the one the bridge goes over) counting the number of paces they take to get there:  P =_________  (You should be able to walk in a reasonably straight line and end up about where the creek meets the lake.  If you don’t see the creek, stop just past the south end of the walkway.)

Confirm for yourselves that the bearing from this spot to the same willow tree across the lake is pretty close to 90 degrees, so we’ll use that.  (If your group disagrees, you can use your own bearing and trig to find the distance across the lake an alternative way than what follows.) 


Use the diagram below to help you visualize the situation.  Fill in the numbers you found, and use right-triangle trig to calculate the distance, in paces, across the lake: D =_________ 
Convert the distance across the lake to feet: __________
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Traveling to Regner Park

Next take Hwy P north to West Bend where it becomes Main St.  Along the way, find and describe at least 10 uses of triangles that you see from the car just traveling down the road. (Don’t drive recklessly!)


1) ________________________________
6) _____________________________
2) ________________________________
7) _____________________________

3) ________________________________
8) _____________________________
4) ________________________________
9) _____________________________
5) ________________________________
10) ____________________________
Regner Park

Travel north on Main St. (Hwy P) through West Bend past HWY 33 (you’ll have to go around “downtown” West Bend) to Park Rd., then take Park Rd. west (left).  Park your car in the Regner Park parking lot with the entrance at 10th and Park.  Park on the west side of the lot.

The first thing to notice after getting out of the car is the gray electrical meter with a wooden backing.  Go to the green electrical box just a few feet away.  On top is a number ( __ __ __ ) with “WBSC”.  Add the three digits to get the value of A = ______. (You’ll need info recorded like this later on. You might store the values as “A”, etc. on your calculator.)  Look on the back side for the seven digit serial number for this box __ __ __ - __ __ __ __ .  Make the first three numbers form a three digit number ( _____ ), the next two digits form a two digit number ( ____ ), and the last two digits form another two digit number ( ____ ).  Add these three new numbers together to get the value of B = _______. (Not to be confused with the B from Hasmer Lake which you no longer need.)
Walk west along the paved path to the bandstand area.  Look at the roofs on these buildings!  What are they made up of (be specific): _________________ triangles!

The middle building was presented to West Bend by the fire department in what year? _______
Take the first three digits as a three digit number and subtract the last digit twice to get the value of C = ______.

The bandstand is an interesting shape!  How many sides does it have? ______  Multiply this number by 0.4 to get the value of D = ______. (Not to be confused with the D from Hasmer Lake which you no longer need.)
Hey!  There’s another one of those big green electrical boxes to the east of the bandstand.
What is the yellow serial number on it?  __  __  __ - __ __ __ __
Take the first three digits as a three digit number and add each of the four remaining individual digits to get the value of E = ______. 

Fire!  Rush to the closest fire hydrant! 
Oh! But it may be too old!  What year is on the hydrant? ______  Take the first three digits as a three digit number and subtract the last digit to get the value of F = ______.
Fire’s out!  Time to play!  Walk to the playgrounds to the west.  On your way, you’ll pass through a picnic area with a blue bubbler (drinking fountain) to the west of the bandstand.  Record the number of the picnic area as G = _______.

Merry-go-Round:
Go west to the merry-go-round in the “little kids” playground.

Notice that the merry-go-round is made of “pie” slices. How many of them are there? ______

What is the measure of the angle of each “pie” slice?________ degrees or ________ radians

Use the tape measure to find the radius of a “pie” piece: _______ in.  You’ll have to estimate about where the center of the merry-go-round is, or you can measure the diameter and divide by 2!  Use it to calculate the arc length of each “pie” slice in inches (show your work) :

Have a person from your group sit on the edge of the merry-go-round and spin them as fast as you can.  Keep them constantly spinning at that rate.  

Count the number of revolutions they go through in 1 minute: ____________ rpm

When they are done spinning (and they have recovered) measure the radius of the 

merry-go-round (from the center to the point where the person was sitting) in inches: _________

(This may be the same as above.) Determine the linear speed that they were spinning by converting their revolutions per minute to miles per hour (show all work):

Determine their angular speed by converting their revolutions per minute to radians per second (show all work):

Swings (for big kids in the “big kids” playground to the south a few feet):

Measure the length of one of the normal swings from the top link (from where it pivots) to the bottom of the seat:_______   (This is the radius of the swing.  Measure the length in inches.)

Have someone swing so they are swinging consistently back and forth (not too high!). Use the large “chalkboard” protractor to find the measure of the angle they are swinging through: ______

Convert this angle to radians: _________

Calculate the arc length (in inches) the bottom of the swing goes through using this information (show work):





Playing in the Sand:
Walk to the beach that is nearby to the south.
Place yourself in the middle of a flat part of the beach so you have lots of room to move.
Face yourself at a bearing of 210 degrees.
Take 10 baby steps (heel to toe) in that direction.

(With each step, cut a path in the sand with your foot).

Turn 60 degrees to the right and sight the new bearing of __________ degrees.
Walk 10 baby steps in that direction.

Turn 120 degrees to the left and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 60 degrees to the right and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 120 degrees to the left and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 60 degrees to the right and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 120 degrees to the left and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 60 degrees to the right and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 120 degrees to the left and sight the new bearing of (-)______ / (+)______ degrees.
(Ah! You have to find the positive co-terminal angle!)
Walk another 10 baby steps in that direction.

Turn 60 degrees to the right and sight the new bearing of __________ degrees.
Walk another 10 baby steps in that direction.

Turn 120 degrees to the left and sight the new bearing of (-)______ / (+)______ degrees.
(Ah! You have to find the positive co-terminal angle!)
Walk another 10 baby steps in that direction.

Turn 60 degrees to the right and sight the new bearing of (-)______ / (+)______ degrees.
(Ah! You have to find the positive co-terminal angle!)
Walk another 10 baby steps in that direction.

You should now be back at the beginning. 

What shape did you form (give the specific name for the figure)? _______________________

Build a sand castle in the middle! Don’t forget to take a picture! (

West Bend Water Tower:
After you are done playing in the sand, be sure to smooth out the sand so you don’t leave any trace of your work for others to see.  (Have fun destroying your creation!) 

Standing by the shore of the pond, say, by the wooden light pole, look at the white West Bend water tower. Assume your eyes are at the same level of the base of the tower.  Using your protractor surveying device, view the top of the water tower through the straw and record the first angle of elevation: E1 = _________
Walk directly away from the water tower (towards the hydrant/parking lot) counting your paces.  You should take more than 30 paces.  How many paces did you take? P = __________ 
Find the new angle of elevation to the top of the water tower: E2 = ______________
Fill these values into the diagram on the next page.
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Use these values to calculate the height (H) of the water tower (in paces) using the data you just obtained.  Then convert the height to feet (show all work below):
Go back to the merry-go-round area and find the three benches that form a square ((?!) well, sort of).  Stand on the south side of the tree that is just east of these benches.

Find the bearing to the center of the octagonal bandstand: ______

Find the bearing to the octagon on the side of the “beach house” facing you: ______


Calculate the angle between these two octagons: ______

Convert this angle to radians: __________


Finding Box 1 - Sierpinski’s Triangle:

Now take a bearing of C _____ degrees.  (Remember, I told you you’d need those answers!)  Look in the distance on that bearing for a way to climb a mountain (ok, large hill).  Go climb the hill!

BTW, on the way, you might walk across a cement area that has square designs cut into the concrete.  However, some of the squares are incomplete at the edges, etc. so there are more shapes than just the squares – including triangles!  Count the number of triangles formed in the concrete: ______ (If you don’t see this area, don’t be concerned.  Maybe this is extra-credit! ;-o )
As you climb the hill, there are objects made of a natural material that are there to assist your assent (and prevent erosion).  Count the number of these objects as you make your way to the top: H = _______

At the top stop and catch your breath.  You’ll notice there are two ways to go now.  Take the path at a bearing of E ______ degrees.  (You might want to remember the other direction as a way to get back to your car when you’re done at Regner Park.)
As you amble along your new path, ignore the small path that cuts across your path about 30 paces into your journey.  You should be going slightly downhill.  Stop when you get to the fork in the path.  One path is smooth going gently downhill, the other goes down at a steeper angle and would require that you watch your step.  Well, take the path at a bearing of F ______ degrees.

When this path finally levels off from going downhill, stop when you meet a “path less traveled” going off to your left.  From that intersection, take a bearing of (A+B) ______ degrees.  On that heading, about 2A (double A)______ paces into the woods and up the hill is a (G +1) ______ trunked tree.  

First, make sure no one is around watching you find the box!  (Remember- don’t handle the box if you have smelly hands!)  Then go over to the tree and look between the trunks for the first box!!

Move away from the hiding location, taking the box with you (so you don’t draw attention to the hiding place).  Find a comfortable place nearby to “stamp up” (maybe the concrete nearby?). Don’t forget this includes putting your stamp image(s), names, date, and a nice note into the letterbox logbook and to stamp the box’s stamp onto your group’s stamp sheet!  Use the rags to clean and dry the stamp before putting it away.

Also in the box you should find a “students” baggie with maps and the next set of clues.  (Ignore the “letterboxers” baggie.) Take one copy of the map and one of the “student version” slips.  Follow the new directions to determine the location you need to travel to next. 

Return the contents of the box to their well-sealed baggies, neatly replace the baggies into the box, and tightly seal the box.  Then, after making sure no one is watching, return the box to its hiding location.  Be sure to cover it with leaves and twigs again so it is not easily seen from any direction and make it look natural!  I thank you, and the next group thanks you!
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Student Stamp Sheet
