4.

6.

. Finding Values of tan, cot, sec, csc

. You should be familiar with the process to find the cos value, given the sin value, and vice

versa.

In this lesson, we will define four other trig functions, tan, cot, sec, and csc and find their
values.

First, using the functions sin and cos, we will define the other four trig functions. The tangent
is defined as the sine divided by the cosine. The other three functions are reciprocals. The
cotangent is the reciprocal of the tangent. The cosecant, abbreviated c-s-c, is the reciprocal
of the sine. And the secant is the reciprocal of the cosine. Note that each pair has one ‘co’-
function. The reciprocal of sine is CO-secant, and the reciprocal of CO-sine is secant. You
will be asked to find the values of these functions, based on the values of sine and cosine.

(a) For example, if sinf = —% and cosf = % , find the values of the other four trig functions.
This is done simply by using the definitions.

(b) The tangent value is the sine value divided by the cosine value, the cotangent value is
the reciprocal of the tangent value, the secant value is the reciprocal of the cosine value,
and the cosecant value is the reciprocal of the sine value.

(a) We actually gave you more information than you needed in order to find these trig values.
Once we know the sine value, the cosine value is also determined, up to a plus or a minus.
Here, we use the trig version of the Pythagorean Theorem to find the cosine. Since we
are given that the cosine is positive,

we know that cosf = %.
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(

)
) We could also have specified in which quadrant 6 lies,
d) or we could have specified the size of 0, either as a positive angle
)
)

(e
(f

or a negative angle.

To recap: Given either the sine value or cosine value, the standard procedure is to use the
trig version of the Pythagorean Theorem, that sine-squared plus cosine-squared equals
one, to find the other, and then use the definitions.

If you are given either the secant or cosecant, first take the reciprocal to find the sine or cosine,
and then follow the standard procedure.

(a) Here is an example. We are given the cosecant value. We can first find the sine value by
taking the reciprocal.
(b) We next find the cosine value by using the the trig version of the Pythagorean Theorem.

(c) Note that since the angle is between 7 and 37”, we are in the third quadrant, and therefore
we choose the negative value.

(d) Now that we have the values for sine and cosine, we can find the value of tangent,
(e) and then take reciprocals to find the value for cotangent

(f) and secant.



8. (a) If you are given the tangent value, use the geometric definition to find the sine and the
cosine. In this example, the tangent is —2. For the time being let’s ignore the negative
2

sine and think of the tangent value as {, which is how we will label the opposite and

adjacent sides. We will then come back and figure out where to place negative signs.
(b) Since the sine value is positive, and the tangent is negative, the cosine should also be
negative and the angle should be in the second quadrant.

(¢) When we label our second quadrant angle, the opposite side should be length two and
the adjacent side should be length one, and we should place a negative sign on the cosine
value which corresponds to the adjacent side. From there, we use the Pythagorean
Theorem to find the length of the hypotenuse. And once we’'ve drawn the triangle, we
can then read off the values of sine and cosine from the geometric definition.

(d) The sine value will be the opposite over the hypotenuse,

(e) and the cosine value will be the adjacent over the hypotenuse. From here, we can take
reciprocals to find the cotangent,

the secant,

and the cosecant.

If you are given the cotangent value, take the reciprocal to find the tangent, and then
follow the tangent procedure. Here we know the cotangent is three,

(b) and therefore the tangent value should be the reciprocal of three, which is % We then
label the appropriate triangle. The opposite over adjacent should be %

(c) Since the sine value is negative and the tangent value is positive, then the cosine value
should also be negative, and we will be in the third quadrant.

(d) We label our third quadrant triangle with opposite over adjacent equal to %, and then
place a negative sign on both the 1 and the 3 since sin and cos are both negative. We
then use the Pythagorean Theorem to find the length of the hypotenuse, and then read

off the appropriate values.
(e) The sine will be opposite over hypotenuse.
(f)
(e)
(h)

The cosine will be adjacent over hypotenuse.

And the other functions are reciprocals.

10. To recap: If you are given the cosecant or secant value, take the reciprocal to find the sine
or cosine value, and then proceed as usual. If you are given the tangent value, draw a right
triangle, use the Pythagorean Theorem and the geometric definitions to find sine and cosine,
and then proceed as usual. If you are given the cotangent value, take the reciprocal to find
the tangent value, and then follow the tangent procedure.



