November 7 MATH 1113 sec. 51 Fall 2018

A quick sidebar on memorizing the unit circle

| expect you to know the following trigonometric values: (which can be
deduced from the common triangles or unit circle)

6 0° [ 30° [ 45° [ 60° | 90°
f(ad) |0 |[Z |z |Z |2

sing |0 |F |5 |% |1

cosg |1 |4 % |2 |0

tan 6 0 % 1 V3 | undefined

The rest of the unit circle can be obtained from these and from the
signs of coordinates in the quadrants of the plane. (Remember the
mnemonic “All Students Take Calculus.”)
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The Unit Circle from Minimal Info
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Example

Evaluate sin <—g>
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Section 6.5: Trigonometric Functions of a Real
Variable and Their Graphs

Here we consider the trigonometric functions as real valued functions
of a real variable (real number inputs and outputs).

Recall: Let p be a positive real number. A function f is said to be
periodic with period p provided

f(x + p) = f(x)

for each x in the domain of f.

The sine and cosine functions are periodic with fundamental period 27.
That is

cos(s+2r) =coss and sin(s+27)=sins forallreal s.
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Domain and Range and Amplitude

Every real number can be equated with a length of an arc (positive in
the counter clockwise direction, negative in the clockwise). Hence

Domain: The domain of the sine function is all real numbers, and the
domain of the cosine function is all real numbers.
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Domain and Range and Amplitude

Every point (x, y) on the unit circle is such that |[x| < 1 and |y| < 1.
Hence

Range: The range of the sine function is [—1, 1] and the range of the
cosine function is also [-1,1].

The inequalities |sin x| < 1 and | cos x| < 1 are frequently used in
mathematics.
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Question

Suppose for some angle 0 that tanf = g

Then sinf =5 and cosf =4 .
(a) That must be true. Y

(b) That might be true. 0

@That cannot be true. .\
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Domain and Range and Amplitude

Definition (Amplitude): The sine and cosine functions oscillate
between their maximum and minimum values. Half of the distance
between the maximum and minimum is called the Amplitude.

The amplitude of both f(x) = sinx and g(x) = cosx is 1.
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Symmetry

Consider any real number s and its opposite —s.

FS
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Symmetry of Sine and Cosine

Cosine is Even. The cosine function is an even function. Hence

cos(—s) =coss forallreal s.

Sine is Odd. The sine function is an odd function. Hence

sin(—s) = —sins for all real s.
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Graphs of Sine and Cosine

Due to periodicity and making use of symmetry, we can determine
what the entire graphs of sine and cosine look like from the graphs on
the interval 0 < s < 27.

Here is an applet to plot one period of the functions f(s) = sin s and
f(s) = coss.

. GeoGebra Graph Applet: Sine and Cosine
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https://www.geogebra.org/m/Z26WBQgM

Plot of y = f(x) = sin x

1T fx)=sinx
Amplitude=1
0f sxz x womsr
43 2 34¢
-1.-

Figure: It's worth noting that major features (maximum, minimum,

x-intercepts) divide the period into four equal parts.
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Plot of y = f(x) = sin x
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Figure: y = sin x over four full periods. Note the periodicity and the odd
symmetry.
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Plot of y = f(x) = cos x

! ‘ f{x) = cos(x)

Amplitude =1

Figure: y = cos x over one full period.
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Plot of y = f(x) = cos x

fix) = cos(x)

Figure: y = cos x over four full periods. Note the periodicity and the even

symmetry
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Plot of f(x) = cos x and g(x) = sin x Together
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Figure: Note that the cofunction property cos(x) = sin(w/2 — x) can be seen
in the graphs.
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