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  00:25 These are traditional Korean homes, built with grace and ele-

gance. 
 
00:30 There are mathematical secrets hidden in their balanced beauty. 
 
00:40 In ancient Korea, the shortest side of a right triangle was called 
ku, the longer side was called ko, and the hypotenuse was called hyŏn. 
They made sure it was a right triangle by squaring their lengths. 
 
00:53 This method of proving Pythagoras was passed down from the 
Paekche Period of Korea’s history nearly two thousand years ago, and 
is now known as the Ku-ko-hyŏn Proof.  
 
01:04 This is the story — a mathematical story — about the Pythago-
rean Theory in modern times. 
A fire breaks out in this huge building. 
 
01:16 To avoid smoke inhalation, people inside gather near the win-
dows. 
 
01:20 The only way to be rescued is by the ladder on a fire truck. But 
how long should the ladder be in order to reach the window where the 
people are? 
 
01:30 It’s times like this when the Pythagorean Theorem comes in 
handy. 
 
01:34 If we use the distance between the building and the back of the 
truck as the base, and the building as the height, … 
 
01:40 …then a right triangle is created. The hypotenuse is the part 
where the ladder should be. 
 
01:46 You can then plug these values into the Pythagorean formula 
and, voilà! The answer is surprisingly easy. 
 
02:14 Now suppose you’re the catcher on a baseball team. 
 
02:18 You need to practice throwing the ball from home plate to first, 
second, and third base. How far should you be able to throw the ball? 
 
02:26 The baseball diamond is actually a square, with each side 27.4 
meters long.  
 
02:40 The length is how far you need to throw a ball from home plate 
to first or third base. 
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  02:45 But when you try to throw out someone stealing second base, 
you have to throw the ball as far as the hypotenuse of the right triangle 
formed between home plate, first, and second base. 
 
02:58 According to the Pythagorean Theorem, the distance you would 
have to throw the ball is…38.7 meters. That’s how far you should prac-
tice throwing before the game. 
 
03:13 The Pythagorean Theorem teaches us many other things about 
diagrams. 
 
03:17 With an equilateral triangle, one where all angles are equal, we 
can figure out the height just by knowing the length of one side. 
 
03:26 From the height of the equilateral triangle, draw a line perpen-
dicular to the opposite side. This divides the base in half. 
 
03:27 With the right triangle created by the line you drew, plug those 
values into the Pythagorean Theorem and you’ll get the height of the 
right triangle.  
 
04:03 Using these values, you can find the area of the triangle.  
 
04:06 (caption) area of a triangle = base * height * ½ 
 
04:30 When explaining the Pythagorean Theorem, squares are indis-
pensable.  
 
04:34 But what if we’re explaining other diagrams? 
 
04:39 Consider a triangle, a semicircle, a yacht, or a heart shape. Is 
the sum of the area of two identical shapes that meet at a right angle 
the same as the area of the same shape that’s the length of that trian-
gle’s hypotenuse?  
 
04:54 If the three shapes are exactly the same except for their respec-
tive lengths, then the answer is yes.  
 
05:05 For example, if the ratio of the corresponding sides in two equi-
lateral triangles is 1 to 2, then the ratio of their areas is 1 to 4.  
 
05:09 (caption)  area of equilateral triangle = √3/4 * (length of one 
side)2 
 
05:20 ratio of the area = 1:4  
 
05:24 The same principle applies to circles. 
If the ratio of two circles’ respective radiuses is 2 to 3, … 
 
05:29 (caption) area of circle = πr2 
 
05:40 …then the ratio of their areas is 4 to 9.  
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  05:41 ratio of the area = 4:9  
 
05:43 In every diagram of identical shape, the ratio of the areas of the 
shapes is equal to the ratio of the square of a corresponding side. 
 
05:46 (caption) ratio of area of identical shapes = ratio of square of 
corresponding sides 
 
05:52 When three diagrams are in similitude, the area of each can be 
expressed with the ratio of the corresponding sides squared. 
 
05:59 When you plug those values into the Pythagorean Theorem, … 
 
06:02 …the area of the shape on the hypotenuse always equals the 
sum of the two shapes on the sides that meet at a right triangle. 
 
06:13 The Pythagorean Theorem plays an important role in coordinate 
geometry, too. 
 
06:17 When calculating the distance between two spots, … 
 
06:21 …we can create a right triangle by connecting the two end 
points and making that the hypotenuse of a right triangle. 
 
06:28 You can then take the lengths of that right triangle’s sides and 
plug them into the Pythagorean Theorem. 
 
06:34 This gives you a formula for calculating the distance between 
two points on a coordinate grid. 
 
06:33 (caption) (distance between two points)2 = (X2 – X1)2 + (Y2 – 
Y1)2  
 
06:52 How about expanding this to the three-dimensional world? 
 
06:56 A diagonal line across a rectangular prism can be calculated 
quite simply if we use the Pythagorean Theorem twice. 
 
07:07 First, a diagonal line is obtained using the height of the rectan-
gular prism and a diagonal line cutting across the base of the prism.  
 
07:15 The length of the diagonal of the base is obtained with the help 
of the width and the length of the two sides of the base. 
 
07:27 The answer is easily found if you combine the two equations 
through a common link.  
 
07:53 Now this time, let’s think outside the box and explore the exterior 
of this prism. 
 
07:59 Let’s find the shortest distance along the surface from endpoint A 
of the prism to endpoint B. 
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  08:05 When you spread all the faces of the prism onto the floor, the 
straight line connecting the two points is the shortest distance.  
 
08:19 Using a right triangle with a base of length a and a height of b + 
h… 
 
08:24 …and plugging that in to the Pythagorean Theorem, we can get 
the answer we’re looking for. 
 
08:38 This is not the end of the Pythagorean Theorem’s usefulness.  
We can create all sorts of wonderful designs. 
 
08:56 The Pythagorean Theorem is a dynamic, versatile, and im-
portant part of math and everyday life. 
 
09:02 So far, we’ve only experienced a part of all it can do. 
 
09:06 Expect to see more! You will encounter more wonderful faces of 
the Pythagorean Theorem. 
 
09:12 So just don’t forget: The sum of a-squared plus b-squared 
equals c-squared. 
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