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A painter is painting a tall building using an extension ladder that can be made up to 45 feet long.  The base of the ladder is anchored 5 feet from the base of the building.  (See diagram.)  The painter needs to know how long to make the ladder in order to reach various points on the building.
1.
We are going to find the length to which the ladder needs to be extended to reach a point 20 feet above the ground.

a.
On the triangle below, label all relevant dimensions.
(Hint:  Which side is the ladder?  the ground?  the building?)


[image: image1]
b.
When we know two side lengths of a right triangle, we can use a special theorem to determine the length of the third side.  What is this theorem called?  Write that special equation below.

c.
Use the theorem to determine the length of the ladder.  Give your answer in simplest radical form and as a decimal rounded to the nearest tenth of a foot.
d.
If you were talking to a painter, which answer (exact or approximate) would be more useful?  Why?
2.
Complete the table below.

	Height above
ground (feet)
	L = Length of Ladder

	
	Show your work!
	Exact Answer

(simplest radical form)
	Approximation

(nearest tenth of a foot)

	20

(see #1)
	
	
	

	30
	
	
	

	40
	
	
	

	50
	
	
	


3.
Now we’re going to write a formula for the length, L, the ladder needs to be in order to reach a point h feet above the ground.

a.
On the triangle shown, label all relevant dimensions.  You will need to use the variables h and L.

b.
Describe, in words, how you would find L if you knew the value of h.

c.
Write a function where the input is h and the output is L.
(Hint: “Translate” your description from part b into mathematical notation.)



L(h) = 

d.
Find L(17).  What does this represent in the context of the problem?

4.
Remember, the ladder’s maximum length is 45 feet.

a.
Look at the table above.  Will the ladder be able to reach a point that is 50 feet above the ground?  Explain.
b.
Find L(44).  Will the ladder be able to reach a point that is 44 feet above the ground?  Explain.
c.
Use your calculator to estimate the maximum height the ladder can reach if its base is 5 feet from the base of the building.  Explain how you computed your solution.
5 ft.























