4.5 Proving the Pythagorean Theorem and its Converse - B3.notebook October 30, 2015

Questions on Lesson 4.4?
We'll go over any questions you have, in the

meantime, solve this problem.

You are standing 15 feet from a tree. Your line of sight to the top of the tree and to the bottom of the
tree forms a 90-degree angle as shown in the diagram. The distance between your line of sight and
the ground is 5 feet. Estimate the height of the tree.
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2. In each triangle, solve for x.
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Proving the Pythagorean 4.5

Theorem

PG.312 IN YOUR BOOK
Use the Right Triangle/Altitude Similarity Theorem to prove the Pythagorean Theorem.

nore” it
% s ‘"/R L

\D nypolenvie ¢ grennsg

Gwe angle AEG with right angle C

Prove: (ﬁ:ﬂ + OB = As?\

1. Construct altitude CD to hypotenuse AB.
2. Applying the Right Triangle/Altitude Similarity Theorem, what can you conclude?

AL 3 As are ~
A&%“ACBD ~ARCD

3. Write a proportional statement describing the relationship between the longest leg and
hypﬂtenuse of tnangle ABC and triangle CBD.

m\ec. -
><,

4. Rewnte the prupurhunal statement you wrote in Question 3 as a product.

REOEEIE
GRCRHE)

5. Write a proportional statement describing the relationship between the shortest leg and
hypotenuse of triangle ABC and triangle ACD.

DABC __ AC, AB
ANCD RDXPC_

© (ro)AD)= (RSY
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PG.313 IN YOUR BOOK

6. Rewrite the proportional statement you wrote in Question 5 as a product.
(rcY- = (RB)(D)

7. Add the statement in Question 4 to the statement in Question 6.

CoY ~(ap)op)
+ (RO™ (P YA |
T (AC(eER = (AP)B) + (AB)(AD)

8. Factor the statement in Question 7. RX +a\j

007 + (7 ~(pBoerpD) Ay

9. What is equivalent to DB

w5

10. Substitute the answer to Question 9 into the answer to Question 8 to prove the
Pythagorean Theorem.

() +(ch) = (aB)(AD)
(FO) +(CB) < (PR
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PG.315 IN YOUR BOOK

Use the diagram shown and the following questions to
prove the Converse of the Pythagorean Theorem.

Recall, the
Converse of the
Pythagorean Theorewm
states: “Hf a”+ b* = ¢, then a
and b are the lengths of the
legs of right triangle and ¢
is the length of the
hypotenuse.”

A large square is composed with four identical right
triangles in its corners. 73;

1. What can you conclude about m£1 + m£2 + m£37

MLl tmi2+mis = [@0°

2. Uﬁa\ tze‘mwlz%m_'a}gge? ’tgggtennine msl + ms2.
-40 -9%0
LT 08
3. Knowingm41 + m£2, what can you conclude about m /37
ML =q90°
4. What does m/ 3 tell you about the quadrilateral inside of the large square?
SA uoe
5. What is the area of one of the right triangles?
A - b
N X
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PG.316 IN YOUR BOOK

6. What is the area of the quadrilateral inside the large square?

f-c

7. Write an expression that represents the combined areas of the four right tnangles
and the quadrilateral inside the large square. :

T R4
<Ygb 4 ¢

A\'O'\ul | A
@a] = ool TCﬂ

8. Write an expression to represent the area of the large square, given that one side is
expressed as (a + b). Slmpllf‘,’ your answer.

(asb) = (+b 1—ab+ab+b i :
A E
\—o-\'al

9. Write an equation using the two different expressions representing the area of the large
square from Questions 7 and 8. Then, solve the equation to prove the Converse of the
Pythagorean Theorem.

%aﬂo*rc:l a+7. *’b’b

(it

"-a+b
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NOT IN YOUR BOOK

In order to prove the Pythagorean Theorem using this ﬂgure show that the sum of the three triangles

is equal to the area of the trapezoid. (Note: A, repezoid — h+ J where h is the height and
b is the base.) n

(a+b) arb} _ a\o+ab+c Q.
Y X T
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