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The Leaning Tower of Pisa
In 1172, a wealthy widow named Berta di Bernado, left sixty coins in her will to buy stones to begin the construction of the tower. It is a bell tower to accompany the cathedral that it stands next to. It isn't quite clear who the actual designer was, but construction was begun on August 9, 1173. Due to the fact that the people of Pisa were involved in a lot of wars, with several stops to fight, it took until 1350 to complete the building.
The tower is circular, and made up of eight floors of limestone and lime mortar, covered on the outside with marble. The outside of each level has columns and arches. There is a staircase of 293 steps leading up from the ground to the eighth floor; the steps are built between an inner wall and the outer walls. The eighth floor contains the bells, seven in all.

1. Guess the equation of the line that The Leaning Tower of Pisa makes with the ground. Forward your decision by clicking send.
2. Given the equation of the line, find the;
a. x –intercept


b.  y – intercept

3. What is the meaning of y-intercept?
4. Consider the triangle formed by the x-axis, y-axis, and the given line, calculate the angle that the tower makes with the ground. Round your answer to the nearest tenth of degree.

5. On a separate piece of paper, solve the triangle.

6. Knowing that one unit equals 3.2 m, calculate the vertical height of the tower above the ground.

CN Tower Activity
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Objective:  To find the angle of depression of a person standing on the lower observation deck, or higher deck, to the smiley face.
History: Construction of the CN Tower cost CAD$63 million. The precise height of the tower is 1,815 feet and 5 inches. The tower is comprised of two main observation decks: the lower and larger SkyPod at 1,150 ft (351 m), and the higher but smaller Space Deck at 1,465 ft (447 m). The Space Deck is the world's highest public observation deck. The initial proposal for the project consisted of 3 towers linked by elevated bridges. The tower consists of 40,522 cubic meters of concrete, 129 km of post-tensioned steel, and 5,080 metric tons of reinforcing steel. The tower is estimated to weigh 132,080 metric tons. The Concourse level houses the Maple Leaf Cinema, the Edge Arcade, and the 12,500 square foot Marketplace souvenir shop. The elevators travel at a speed of 20 ft (6 m) per second, reaching the Skypod in just under one minute (58 seconds). World's tallest self-supporting structure since 2nd of April, 1975 when it overtook the Ostankino Tower. The world's tallest slip-form structure began cement pouring on February 12, 1973 and finished on April 2, 1975. The CN Tower is a member of the World Federation of Great Towers. For all of its 553 meters, the shaft penetrates only 6 meters into a total 15 meter foundation.
I. What is the angle of depression of the smiley face when a person is standing on the higher observation deck?
a. Send the equation of the horizontal line that passes through the higher observation deck, Space Deck, of the tower.

b. Send the equation of the line joining the top of Sky Dome (smiley face) and the Space Deck.
c. Consider the triangle formed by the above two lines and the vertical line passing through the smiley face, determine the length of AB, BC.
d. Solve the triangle, (Find all angles and all sides).
e. What is the angle of depression of a person standing on the space deck of the CN Tower looking to the Smiley Face?
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II. What is the angle of depression of the Smiley Face when a person is looking from the lower deck (SkyPod)?
f. Send a horizontal line that passes through the lower deck.

g. Send a line joining the top of Sky Dome (Smiley Face) and the SkyPod of the CN Tower.

h. Consider the triangle formed by the above two lines and the vertical line passing through the Smiley Face, determine the length of AD, DE.

i. Solve the triangle. (Find all angles and all sides).

j. What is the angle of depression of the SkyPod to the Smiley Face?
k. Determine the angle EAC.
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Fisgard Lighthouse, Victoria, British Columbia

I
1. Draw a line joining the foot of the lighthouse and the Smiley Face.

2. Draw a line joining the top of the lighthouse and the Smiley Face.

3. Consider the triangle formed by these lines and label it.

4. Find the angle of elevation between the Smiley Face and the foot of the lighthouse.

5. Find the angle of elevation between the Smiley Face and the top of the lighthouse.

6. What is represented by:

a. The line segment DC?

b. The line segment BC?

7. a) In triangle ABC, use trigonometry to write an equation that expresses BC in terms of < BAC and AB.

b) Calculate BC, to the nearest tenth of a metre, given that AB is 35 m.

      8.  a) In triangle ABD, use trigonometry to write an equation that expresses BD in terms of < BAD and AB.

           b) Calculate BD, to the nearest tenth of a metre.

       9.  What is the height of the lighthouse, to the nearest tenth of a metre?
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II.  Find the angle of depression when looking at the boat from the top of the lighthouse.
1. Draw a horizontal line passing through the boat

2. Draw a line joining the boat and the top of the lighthouse.

3. Consider the triangle formed by the two lines above and the vertical line passing through the lighthouse.

4. Calculate the angle of depression of the boat.

Warm up

First teach them the right trig ratios and then you can use the Quick Poll feature of the Navigator to check for understanding.  I put the following on the board and had each student vote and then I sent the results back to the class to discuss the outcome and the correct answer.

On the board:

A)
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B)
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C)
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D)
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E)
None of the above

Then using the quick poll feature ask:

1) What is Sin A?
D

2) What is Sin B?
C

3) What is Sin C?
E

4) What is Cos A?
C

5) What is Cos B?
D

6) What is Cos C?
E

7) What is Tan A?
A

8) What is Tan B?
B

9) What is Tan C?
E

If they have the idea, move on, if not, make another example and continue the process.  

To check for understanding, before you move on to word problems, have the student do the trig learn check as a class starter the next day.
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