
Lecture 29: Section 4.6

Graphs of Other Trigonometric Functions

Secant function

Cosecant funtion

Tangent function

Cotangent function
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The functions secant and cosecant have period 2π:

sec(x + 2π) = sec x

csc(x + 2π) = csc x

The Graph of y = sec x =
1

cos x
Domain:

Range:

Vertical Asymptotes:

Period:

π
−1

π−

1
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The Graph of y = csc x =
1

sin x
Domain:

Range:

Vertical Asymptotes:

Period:

1

π− π
−1

Checkpoint: Lecture 29, problem 1
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ex. Find the period and vertical asymptotes for each
function and sketch its graph.

1) y =
3

2
csc(2x + π)

−1

1

π− π 2 π
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2) y =
1

2
sec

(

2x

3
−

π

3

)

π

−1

1

Checkpoint: Lecture 29, problem 2
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The functions tangent and cotangent have period π:

tan(x + π) = tan x

cot(x + π) = cot x

Vertical Asymptotes

tan x =
sin x

cos x
−→ as x →

π

2

−

tan x =
sin x

cos x
−→ as x → −

π

2

+

Therefore, the vertical lines x =
π

2
and x = −

π

2
are

vertical asymptotes of the graph of y = tan x.
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The Graph of y = tan x

Domain:

Range:

Vertical Asymptotes:

Period:

The key points in one period:

x −
π

2
−
π

4
0

π

4

π

2

y = tan x

2
 − −−−

π

2
−−
π

−1

1

Checkpoint: Lecture 29, problem 3
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The Graph of y = cot x

Domain:

Range:

Vertical Asymptotes:

Period:

The key points in one period:

x 0
π

4

π

2

3π

4
π

y = cotx

π

1

−1

Checkpoint: Lecture 29, problem 4
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Graphs of Transformations of the Tangent

and Cotangent Functions

y = a tan(bx− c) y = a cot(bx− c)

Period P = P =

One cycle −
π

2
≤ bx− c ≤

π

2
0 ≤ bx− c ≤ π

≤ x ≤ ≤ x ≤

ex. Find the period and vertical asymptotes for each
function and sketch its graph.

1) y = − tan(2x)

π− π
−1

1
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2) y = tan
(x

2
−

π

2

)

π− π
−1

1

3) y = 2cot
(

3x−
π

2

)

2 2
− −− −−
π π

−1

1

Checkpoint: Lecture 29, problem 5
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