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  00:40 (caption) Every circle in the world contains pi. 

 
00:52 What do you think of when you think of pi? 
Like the pies we eat, everything round has something to do with pi. 
 
01:10  (caption) pi = π = ratio of the circumference of a circle to its 
diameter 
  
01:04 Pi is the ratio of the distance around a circle to its diameter. So 
just how do we calculate this ratio and how is this number used? 
 
01:15 Let’s go find out a few more interesting things about pi.  
 
01:24 In order to calculate pi with precision, we first need to measure 
the circumference and diameter of a circle. 
 
01:30 First measure the distance around the rim of the bowl… 
 
01:37 (caption) circumference: 30.6 cm / diameter: 9.7 cm 

circumference/diameter = 30.6 cm / diameter: 9.7cm ≒ 3.1546  
 
01:33 … and then divide the length by the distance across.  
The ratio between the two is about 3.15.  
 
01:50 This time, let’s measure the circumference and diameter of an 
even bigger circle, the wheel of a bicycle 
 
02:03 (caption) circumference: 147.2 cm / diameter: 46.9 cm 

circumference/diameter = 147.2 cm / diameter: 46.9 cm ≒ 3.1386  
 
02:05 The result when we divide the wheel’s circumference by its di-
ameter is similar to the previous result, about 3.13.  
 
02:18 Other circles we find around us also give us a pretty similar re-
sult. 
 
02:36 Do you know why? Let’s figure it out with the help of some 
mathematical theories. 
 
02:41(caption) 1 (diameter)Z (circumference) 
 
02:42 Let’s suppose a circle with a diameter of 1 has a distance 
around of C. Now calculate the ratio between these two. It would be C 
divided by 1, so the ratio is simply C.  
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  02:51(caption) d (diameter, the distance across) dC(circumference, the 
distance around) 
 
03:29 Now let’s enlarge the circle to one with a diameter of d. That 
means its distance around would be dC. 
So what’s the ratio of the circumference of the circle to its diameter? 
 
03:53 The answer is dC divided by d. That leaves just C. 
So the ratio of the circumference to the diameter of the circle is C. 
 
04:12 So we can conclude that no matter how big a circle is, the ratio 
of its circumference to the diameter is always C. 
 
04:30 This unchanging ratio is called pi, the ratio of the circumference 
to the diameter. 
 
04:41 So, let’s measure the actual value of pi with a ruler. 
The answer is always about 3.14, a little bigger than 3 and slightly less 
than 3.2. 
 
05:13 Regardless of the size of the circle, the ratio of the circumfer-
ence to the diameter is always constant. 
 
05:21 That’s why mathematicians defined its value as an invariable 
number known as pi. 
 
05:31 Now, in what ways can we use pi? 
 
05:24 When you draw things in math class, especially circles, you find 
pi all the time. 
 
05:54 (caption) circumference of a circle = 2πr area of the circle = πr² 
 
05:52 Here’s a circle with a radius of r.  
 
05:55 The distance around the circle, the circumference, is 2πr. And 
the area of the circle is πr². 
 
06:06 How did π become part of these well-known formulas? 
 
06:11 Well, let’s first come up with a formula to find pi.  
 
06:15 (caption) π = circumference / diameter (2r) 
 
06:16 Pi is the ratio of the distance around to the diameter.  
If we take an equation that says the circumference divided by the di-
ameter equals pi, and multiply both sides by 2r, we can solve the equa-
tion. 
 
06:38 (caption)  circumference = 2πr 
 
06:39 The circumference of a circle is the diameter (2r), multiplied by 
pi. In other words, it’s the same as 2πr. 
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  06:48 So then how do we arrive at the formula for calculating the area 
of a circle as πr²? 
 
06:50 (caption)  area = πr² 
 
06:57 Well, let’s take a pizza and divid it into eight equal parts. 
 
07:07 The radius is r and the distance around is 2πr. 
 
07:12 If we cut the circle in half and arrange the pieces in a row, we 
can line up the upper and lower pieces so they come together.  
 
07:27 If we keep cutting the pizza into smaller and smaller pieces, the 
rim of the circle becomes a straight line. Eventually the interlocking 
pieces will become a rectangle.  
 
07:44 Now all we need to do is calculate the area of the rectangle. 
 
07:47 (caption) area of the circle = rectangular area = πr² 
 
07:54 The length is half of the distance around the circle, πr, and the 
height is the radius r. Multiply them and we have an area of πr².  
 
08:05 How about looking at another way to find the area of a circle? 
Imagine a circle holding countless circles inside it. 
 
08:12 Just like before, the radius is r and the distance around is 2πr. 
 
08:18 Now if we straighten out all those circumferences and pile them 
one on top of the other, and we make the lines thinner… 
 
08:28 … they come together and make a right triangle. 
 
08:33 Now all you need to do is find out the area of that triangle. 
 
08:35 (caption) area of the circle = triangle area = 2πr * r * 1/2 = πr² 
 
08:43 The base of 2πr is multiplied by r and then ½… the result is πr². 
 
08:59 When calculating the area of a circle, you need pi no matter how 
you do the math. 
 
09:06 This is true not just in flat circles, but also in shapes that include 
circles. They’re all related to pi. 
 
09:13 First, take a look at this cylinder. 
 
09:18 The radius of the circle is r and its height is h. The area of the 
side of the cylinder is 2πrh.  
 
09:24 (caption) area of side of the cylinder = 2πrh 
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  09:41 Now let’s take a look at a cone created by putting a circle on a 
triangle. The radius is r, the height is h, and the edge is s. The area of 
the side of the cone is πrs and its volume is 1/3 πr²h.  
 
09:49 (caption) area of the side of the cone = πrs  
volume of the cone = 1/3 πr²h 
 
10:01 How about a sphere? It can be created by rotating a half circle. 
 
10:06 (caption) surface area of the sphere= 4πr² 
volume of the sphere = 4/3 πr³ 
 
10:05 The surface area of the ball is 4πr² and its volume is 4/3 πr³. 
 
10:19 You can’t avoid pi when dealing with figures made from circles. 
 
10:26 But pi unlocks mysteries that go beyond simple math formulas. 
 
10:32 In order to discover the secrets of pi, humans have been study-
ing this special number for the past four thousand years.  
 
10:41 How much do we know about the secrets of pi? 
 
10:45 We’ll take a closer look in our next episode. 
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