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CHAPTER 2 — GRAPHS OF THE TRIGONOMETRIC ~ ~** g
FUNCTIONS; INVERSE TRIGONOMETRIC FUNCTIONS

SECTION 2.1 - Graphs of Sine Obijectives:

and Cosine Functions

® Graph variations of y = sin x.
® Understand the graph of y = cos x.
® Graph variations of y = cos x.

® Use vertical shifts of sine and

cosine curves.

® Model periodic behavior.



A region that is 30° north of the Equator averages a minimum of

10 hours of daylight in December. Hours of daylight are at a
maximum of 14 hours in June. Let x represent the month of the
year, with 1 for January, 2 for February, 3 for March, and 12 for
December. If y represents the number of hours of daylight in
month X, use a sine function of the form y = Asin(Bx-C)+D

to model the hours of daylight.
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Dc p_m of Water
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The Number of Hours after Midmight

FIGURE 2.19

EXAMPLE 10 Modeling a Tidal Cycle

Figure 2.19 shows that the depth of water at a boat dock varies with the tides. The
depth 15 5 feet at low tide and 13 feet at high tide. On a certain day, low tide occurs
at 4 am. and high tide at 10 am. If vy represents the depth of the water, in feet,

x hours after midnmight, use a sine function of the form y = A sin(Bx — C) + Do

model the water’s depth.
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FUNCTIONS; INVERSE TRIGONOMETRIC FUNCTIONS

SECTION 2.2 - Graphs of Other  Objectives:

Trigonometric Functions

® Graph variations of y = tan x.

® Understand the graph of y = cot x.

® Graph variations of y = cot x.

® Understand the graph of y = sec x & y = csc x.

® Graph variations of y =sec x & y = csc x.
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The Graph of y =tan x
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As x increases from O toward % y increases slowly at ficst, thea more and more rapidly.

Period: 7

Vertieal

The tangent function is an odd function. ..
tan(—x)=-tanx

2

The tangent function Is undefined at

Vertieal
asymptote

odd multiples of x = g | x-%




Characteristics

Period: 7 -
Domain: All real numbers except odd multiples of 5
Range: All real numbers -

Vertical asymptotes at odd multiples of 5

An x-intercept occurs midway between each pair of
consecutive asymptotes

Odd function with origin symmetry

Points on the graph % and % of the way between

consecutive asymptotes have y-coordinates of =1 and 1,
respectively.
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 Period: T

- Domain: All real numbers except integral multiples of 77

- Range: all real numbers
Vertical asymptotes at integral multiples of 7

An x-intercept occurs midway between each pair of consecutive
asymptotes

Odd function with origin symmetry

Points on the graph % and %

of the way between consecutive
asymptotes have y-coordinates of 1 and
-1, respectively.







Period: 27

Domain: All real numbers except integral multiples of 7

Range: All real numbers y such that y <—-1or y >1 :(—@,—1] U [1,@)
Vertical asymptotes at integral multiples of 7

Odd functions, csc(—x) = —csc x, with origin symmetry







» Period:27
T

 Domain: All real numbers except odd multiples of 5

* Range: All real numbers y such that
y<=tor y>1:(—w,~1u[1x)

* Vertical asymptotes at odd multiples of >

* Even functions, sec(—x) = sec x, with y-axis symmetry
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