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The Pythagorean Theorem
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T: Do you remember the square root operations we learned in the previous chapter?
Today, we will learn an important mathematical theorem known as the Pythagorean
Theorem. This theorem will help us solve various problems related to right angle

triangles.
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First, let's consider a real-life example. Does everyone know what the size ofa TV

represents?
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T: TV sizes typically represent the diagonal length of the TV screen, measured in
inches. This is a standard measurement used to describe the size of a TV screen.
The diagonal length is the distance from the lower-left corner to the upper-right
corner of the TV screen, and it represents the diagonal length of the TV screen, not
its actual width or height.

For example, when people say a TV is "50 inches," they are referring to the TV
screen's diagonal length, which measures 50 inches. This measurement is
commonly used to compare the sizes of different TVs because it provides a clear

indicator for people to quickly understand the relative size of the TV screen.




ToBak fnaeig — B TR DE R ~ T & - RIZ4c® 2 BERIE e i 4
Menf B ? (T RALDE )
If you know the length and width of a television, how can you determine the length

of the diagonal, without measuring it directly?
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T: For example, a television has a length of 40 inches and a width of 30 inches.

How can you find the length of the diagonal?
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T: We will measure three different triangles, (triangles with side lengths of 3, 4, 5,
5,12, 13, and 6, 8, 10, respectively). Please measure the side lengths of each
triangle.
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T: Now we've measured the side lengths of these three triangles. Let’s perform
some operations on these numbers to see if we can make any interesting

discoveries."
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T: First, please calculate the squares of the side lengths of the first triangle: the

square of 3, the square of 4, and the square of 5.
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S: The square of 3 is 9, the square of 4 is 16, and the square of 5 is 25.
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T: Now, let's proceed to calculate the squares of the side lengths of the second
triangle (5, 12, 13), and then calculate the squares of the side lengths of the third
triangle (6, 8, 10). Our goal is to identify if there are any patterns.
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S: In the second triangle, the square of 5 is 25, the square of 12 is 144, and the
square of 13 is 169.
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S: In the third triangle, the square of 6 is 36, the square of 8 is 64, and the square of
10 is 100.
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T: Let's compare these individual squared values and see if there's anything special.

T: Did any of you notice anything interesting?
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In a right triangle, the square of the length of the hypotenuse is equal to the sum of
the squares of the lengths of the legs.
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» a and b are the lengths of the two legs in a right triangle.
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* ¢ is the length of the hypotenuse in a right triangle.
(A Pythagorean triple is a set of three positive integers a, b, and c that satisfy the

equation ¢? = a?+ b?)
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T: We can let the TV screen be a rectangle, and the diagonal, along with its length
and width, can form a right-angled triangle, allowing us to apply the Pythagorean
theorem.
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T: Now, let's use the Pythagorean Theorem to Solve the problem of measuring the
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dimension of a TV. Suppose you already know that the length (a) of the television is
40 inches and the width (b) is 30 inches. How would you calculate the diagonal

size?
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T: According to the Pythagorean Theorem, a® + b% = ¢%,s0 40% + 30% = ¢2.

Now, we can calculate c.

T: 1600 + 900 = 2500 -
c? =2500 -
¢ = V2500 = £50 (Choose positive)
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T: The diagonal size of the television is 50 inches.
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T: Now, let's do some practice to ensure that everyone truly understands the

application of the Pythagorean Theorem.
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Question 1: A television has a length of 24 inches, and the diagonal size is 30
inches. Find the width.
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Question 2: A rectangular piece has a length of 10 feet and a width of 6 feet. Find
the length of the diagonal.




Exercise 1: In a right triangle, one of the legs has a length of 3 cm, and the other leg is

4 cm long. Calculate the length of the hypotenuse.

Exercise 2: The length of a rectangular table is 6 feet, and the width is 8 feet.
Calculate the length of the diagonal.

Exercise 3: In a right triangle, one of the legs has a length of 7 cm, and the hypotenuse
is 25 cm long. Calculate the length of the other leg.

Exercise 4: In a right triangle, one of the legs has a length of 5 m, and the other leg is

12 m long. Calculate the length of the hypotenuse.

Exercise 5: In a right triangle, one of the legs is 9 inches long, and the hypotenuse is

15 inches long. Calculate the length of the other leg.

Exercise 6: In a right triangle, the lengths of the two legs are 10 cm and 24 cm,
respectively. Calculate the length of the hypotenuse.
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