Topic: The Sine Function and Radian Measurement of Angles

1.

Review: Suppose the moving point P moves around
the unit circle (the radius equals 1), so the angle OP
made with the positive horizontal axis is 6. We've

learned that the coordinate of P is (cos 0, sin#). Use

l
the trigonometric ratios of general angles to finish
the following table.

\

P (cos@,sin @)

v

0 0° 30° 45° 60° 90° 120° 135° 150° 180°
sin 6
0 210° 225° 240° 270° 300° 315° 330° 360° 390°
sin &
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3 Today we’re going to learn the sine function and radian measure of angles.
X We will start with the sine function and then move on to measurement of

& angles.

RS So, what is the sine function? Have we learned about the term”sine” before?
/ YES! It’s one of the trigonometric ratios.

fl Let’s complete the review to jog our memory.
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2. The investigation of the sine function and its graph
From the table you completed above, we found the relationship “0 — sin0”(from 6 to

sin @) is a function y = sin §. We call it the sine function. Now we use the above table

to sketch the graph of y = sin 8. Which of the following options could be the graph of

y = sin #? State your reason
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Based on the table we just completed, we found that the relationship from 6

to sin @ is actually a function. We denote it as y = sin #. This particular
function is known as the sine function.

Now, carefully observe the table we just completed to determine which of the
following options could potentially represent the graph.

Is the sine function a linear function?Why?

What are the differences between options B and C? In your opinion, which of
these two is more likely to be the graph of y = sin@ ?

What are the differences between options C and D ? In your opinion, which of
these two is more likely to be the graph of y = sin@ ?

The units on the x—axis are in degrees. Does an angle measurement of 30
degrees represent the numerical value of 30? This doesn't make sense! So,
let's introduce another way to measure angles called radians.



3. The investigation of radian measurement of angles

There are two fans, A and B, with fan rib lengths (radii) of 10 centimeters and 20
centimeters, respectively. Now, you hold the two ends of the fan ribs and slowly open
them. You will see that the edge of the fan (arc length) gradually increases.

10cm

a. Fill in the table below.
Fan A (radius=10cm)

angle 45° 90°

arc length

arc length
radius

Fan B (radius=20cm)

angle 45° 90°

arc length

arc length
radius

135° 180° 360°

135° 1807 360°

b.Will the ratio of the arc length to the radius be the same for a radius of 10
centimeters and 20 centimeters when the angles are equal?
c. When the angle is given, will the arc length to the radius remain constant for

different radii? Why or why not?

d. If the radius is r, what is the arc length at which the ratio of the arc length to the

radius is 1?

e. Sketch an angle where the ratio of the arc length to the radius is 2. Compare the

angle you sketch with your classmates. Are the sizes of the two angles the same?
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jé Degree measurement divides a circle into 360 equal parts, with each part

F'? being 1 degree. Is there another way to measure or describe the size of an

/ angle? Let’s investigate another way we call it radian measurement.
We’ll check it in five minutes.
)
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4. Radian measurement of angles

Using Radian Measure y CApT——
) A ’ s with a small °.

Angles can also be measured in radians. To define ; To indicate radians we

s . . . - r, use a small € or else

a radian, consider a circle with radius r centered at ' , use no symbol at all.

the origin, as shown. One radian is the measure of toadan) &
-

an angle in standard position whose terminal side

S
intercepts an arc of length r. a

R
5
%
D ness
z
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X In question e, you were asked to sketch an angle where the arc length is twice
= the length of the radius. This means the size of that angle is 2 radians. Now,
B using the same concept, you can also sketch angles of 3 radians and 0.5

/ radians. So, we have angles measured in radians. Let's take a look at the

A definition on the worksheet.

22 1. https://www.haesemathematics.com/books/mathematics—hl-core—3rd—
#Z edition
B  2.https://www.mathsisfun.com/geometry/radians.html

5. Degree—Radian Conversions

If the radius of a circle is r, then an arc of length zr, or half the
circumference, will subtend an angle of 7 radians. 180° or 77

Therefore, 7 radians = 180°. /—\

So, 1°=(12)° ~57.3° and 1°= (&)~ 0.0175°

To convert from degrees to radians, we multiply by 1%5.
180

To convert from radians to degrees, we multiply by 2

Degrees Radians
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https://www.haesemathematics.com/books/mathematics-hl-core-3rd-edition
https://www.mathsisfun.com/geometry/radians.html
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How do we convert an angle measured in radians to degrees? And, how do we
convert an angle measured in degrees to radians?

Let's do it by sketching a half circumference.

What is the ratio between the length of the semicircular arc and the radius?
Yes, it is 1t (pi). This means that an angle of 180 degrees is equal to m radians.
So, how many degrees are equal to 1 radian?

How many radians are equal to 1 degree?

Good! I think all of you are grasping the process of converting between radians
and degrees.

Awesome! Now, let's put our skills into action and practice with the worksheet.

https://www.haesemathematics.com/books/mathematics—hl-core—3rd—edition

6. Practice makes perfect

a. Convert 45° to radians in terms of z . (Note: Angles in radians may be expressed

either in terms of z or as decimals.)

b. Convert g to degrees.

c. Convert the following degrees to radians in terms of #

Degrees 0O 30 60 90 120 150 180 210 240 270 300 330 360

Radians
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https://www.haesemathematics.com/books/mathematics-hl-core-3rd-edition
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We’ll check it in five minutes.
Anyone wants to share?

2
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7. The graph of y = sin x
a. Find the value of sin%
b. Complete the following table

X 0 z z 3r 7 Sn 3r

4 2 4 4 2

sin x

c. Use the table to sketch the graph of y = sin x (0 < x < 27)

d. Scan the QR code to see the graph of y = sinx

o0
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Now, we are ready to sketch the actual the graph of sine function.
% Follow the instruction of a,b, and ¢ on the worksheet.
X We’ll check it in five minutes.
T (E5tha,b,cig)
§ Can you make a prediction about the graph of the sine function when the
/  domain is not limited to the interval from zero to two pi?

B  Well done.
15 Let's scan the QR code to see if our prediction is correct or not. Exciting times
ahead!
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