
Lecture 18

MATH 0200

Tangent

Sign of
tangent

Graph of
tangent

More
trigonomet-
ric
functions

Lecture 18

Other trigonometric functions

MATH 0200

Dr. Boris Tsvelikhovskiy



Lecture 18

MATH 0200

Tangent

Sign of
tangent

Graph of
tangent

More
trigonomet-
ric
functions

Outline

1 Tangent

2 Sign of tangent

3 Graph of tangent

4 More trigonometric functions



Lecture 18

MATH 0200

Tangent

Sign of
tangent

Graph of
tangent

More
trigonomet-
ric
functions

Tangent

De�nition

The tangent of an angle α, is the slope of the radius of the
unit circle corresponding to α. It is equal to the ratio of
sin(α) and cos(α):

tan(α) =
sin(α)

cos(α)
.
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tan
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Special angles

Remark

Notice that tan(α) is not de�ned for angles α with

cos(α) = 0.

α tan(α)

0◦ 0
π
6 = 30◦ 1√

3
π
4 = 45◦ 1
π
3 = 60◦

√
3

π
2 = 90◦ unde�ned

π = 180◦ 0
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Sign of tangent

x

y

tan(α) > 0

tan(α) < 0tan(α) > 0

tan(α) < 0

•
7π
5

Example

For instance, tan
(
7π
5

)
> 0.
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Example

Suppose 3π
2 < α < 2π and tan(α) = −2. Evaluate cos(α)

and sin(α).

We have the following system of equations:{
cos2(α) + sin2(α) = 1
sin(α)
cos(α) = −2.

Using the second equation, we �nd sin(α) = −2 cos(α) and
plug it into the �rst equation to get

cos2(α) + (−2 cos(α))2 = 5 cos2(α) = 1 ⇔ cos2(α) = 0.2 ⇔
cos(α) = ±

√
0.2. As 3π

2 < α < 2π, we have cos(α) > 0, so

cos(α) =
√
0.2 and sin(α) < 0 with

sin(α) = −
√
1− (

√
0.2)2 = −

√
1− 0.2 = −

√
0.8.
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Graph of tangent

−3π
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2 π 3π
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. . . . . .

Domain: real numbers except {kπ
2 | k odd integer}.

Range: R = (−∞,∞).
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Cotangent, secant and cosecant

De�nition

The cotangent of an angle α, denoted cot(α), is

cot(α) = cos(α)
sin(α) = 1

tan(α) .

The secant of an angle α, denoted sec(α), is
sec(α) = 1

cos(α) .

The cosecant of an angle α, denoted csc(α), is
csc(α) = 1

sin(α) .

Example

Evaluate csc
(
π
6

)
.

We compute csc
(
π
6

)
= 1

sin(π
6 )

= 1
0.5 = 2.
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