Topic: Graphing the Sine Function and Its Transformations

1. The basic sine function y = sin xand its graph.
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Range:
~1<y<1 ‘
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Period: 27

—It is a periodic function with a period of 2z.

—The maximum value is 1 and the minimum value is —1.

—The amplitude is 1.

Note: The amplitude is the distance between a maximum (or minimum) point and the

principal axis.
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We’ve learned the graph of the sine function. Does anyone remember what the
graph looks like? Anyone want to sketch it for us?(Or Does anyone want to sketch
it for us?)

Does it have a maximum value? Does it have a minimum value?

Let’s choose five points to help us sketch the graph.

Let’s create a table with the given y-values 0,1,0,-1,0. What are the corresponding
x—values?

Let's plot the points on the Cartesian plane.

Connect them to form a smooth curve.

What the graph looks like? A wave curve!

Is it done? Not yet!

We can continue to draw this wave curve beyond 0 < x < 27 in both directions.
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Now let’s summarize the important characteristics of the sine function.
See the worksheet.
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To sketch the graphs of the basic sine and cosine functions, it helps to note five
key points in one period of each graph: the intercepts, maximum points, and minimum
points (see graphs below).
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2. Investigate the Vertical Shrinking and Stretching of the sine function

Using key points to sketch the following sine function on the graph of y = sin x, then

answer the questions below.

a. y=2sinx
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c. How does a affect the function y = a sin x? When 0 < a < 1, the graph

When a > 1, the graph .When a = — 1, the graph .Use

Desmos to confirm your thoughts.

ERES

[(H 2 EE R HF]
RELAEANE. RMERBEEEEERFRHEBERNRE

[ 32 B % \ 1]

We’ve learned the transformation of functions.

Let’s start to investigate the vertical shrinking and stretching of the sine function.
Complete the investigation 2.

We’ll check—in in five minutes.

Anyone wants to share your work?

3. Investigate the Horizontal Shrinking and Stretching of the sine function
Using key points to sketch the following sine function on the graph of y = sin x, then
answer the questions below.

a. y =sin2x
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c. Given that b > 0, how does b affect the function y = sin bx? Use Desmos to
confirm your ideas.
d. Find the following function's maximum, minimum, and period without using

Desmos or graphing utilities.

1
(1) y =3sinx (2) y =sin 3% (3) y = 3sin4x
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Let’s move to investigate the horizontal shrinking and stretching of the sine
function.

Complete the investigation 3.

We’ll check—in in five minutes.

Anyone wants to share your work?




4. The summary of the family y = asinx,a #0and y =sinbx,b >0

From the previous Investigations you should have found:

Family y =asinz, a #0
e g affects the amplitude of the graph; amplitude = |a|
e The graph is a vertical stretch of y = sinz with scale factor |a].
e If a <0, the graph of y =sinz is also reflected in the z-axis.

Family y = sinbxz, b >0

e The graph is a horizontal stretch of y = sinz with scale factor %

. 2
e period = Tﬂ
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Let’s wrap up what we’ve done.

How does a affect the function y = a sin x?

Given that b > 0, how does b affect the function y = sin bx?

5. Investigate the translations of the sine function
Using key points to sketch the following sine function on the graph of y = sin x, then
answer the questions.

a. y=sinx+1

X - _r 0 r T 3z 2n
2 2 2
y
Y
A
3 -
. 2F T
ny 2| R
-i[ I2 , | N éﬂ,O) % 2/
Y 7 [ DEA D))
=1 3
-Z.,-1) -1
2 -2+ 2
_3 =




T
b. = i —
y = sin(x + 2)

x 0
y 0 -1 0 1 0 -1
Yy
A
3 |
2F 4
Z
I = 0(2 : kY8
<7 % 1 (7,0) % 27
(-7,0) 2] (0,0)% Vs (2n,0§c
-1 3z
-Z -1 (==
2 -2+ 2
_3 |

c. What transformation move y = sinxto y =sinx + ¢?

d. What transformation move y = sinxto y = sin(x — d)?

f. Find the following function's maximum, minimum, and period without using
Desmos or graphing utilities.

(1) y =sin(x +1) (2) y =sinx =3 (3) y =sin(2x — 3)
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Let’s move to the transformations that you should be familiar with.
Complete the investigation 5.

We’ll check-in in five minutes.

Anyone wants to share your work?

[B2EEE]
y = sin(x — ¢)is a horizontal translation of y = sin x by ¢ units.
y = sin x + d is a vertical translation of y = sin x by d units.




6. Use the concept of transformations to match the following functions with the
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Let’s dive into a mix of transformation exercises.

Match the following functions with their corresponding graphs.
We’ll check—in in five minutes.

What’s the corresponding graph of y = 2sinx — 1? Why?
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. 7
y=2sinx—1 y=—sm(x—g) y:ZSin2—3x+1




1
7. Follow the instructions to sketch y = 0 sin x + 1by using the concept of

transformations on the graph of y = sin x.

1
Stepl. Sketch y = 5 sin x

1
Step2. Sketch y = 5 sinx + 1
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Let’s dive into another mix of transformation exercises.

Sketch the graph of the function by using the concept of transformations.
We’ll check—in in five minutes.

Anyone wants to share your work?




8. Investigate the difference between y = sin2x — g) and y = sin[2(x — g)]
a. Use Desmos to determine whether y = sin(2x — g) ory =sin[2(x — g)]represents a

. . T :
horizontal translation of 5 units from y = sin 2x.
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Let’s dive into more detail about the translation of the sine function.
Follow the instructions of investigate 8.

We’ll check—in in five minutes.

Anyone wants to share your work?

[BEER]

T
y = sin[2(x — g)]is the horizontal translation by 5 units from y = sin 2x.

T
y = sin(2x — g) is the horizontal translation by Z units from y = sin 2x.

9. Summary of the sine function and its transformations

THE GENERAL SINE FUNCTION

The general sine function is

y = asin(b(x — c)) +d where b> 0.

affects affects affects affects
amplitude period horizontal translation vertical translation

The principal axis of the general sine functionis y = d.
T
The period of the general sine function is 5

The amplitude of the general sine function is |a|.
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Let’s summarize what we’ve learned today.

y=asin(b(x —c))+d
HENAEBIREER Y = asin(b(x —¢)) + d°

What does the value of a,b,c and d affect in the equation ?

[BEE&ER]
MATHEMATICS FOR THE INTERNATIONAL STUDENT Mathematics HL(Core) third
edition, Haese Mathematics.
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