Mathematical Investigations

Trigononetric Reciprocals

Purpos:

To introduce thereciprocal trigononetric fundions: secant, cosecant, and cotangent. This
activity sheet will definethethree reciprocal fundionsfor students and ask them to consder the
domain, range period, and graph of each.

Prerequisites.

(1) Students should be familiar with the graphsof thesing, cosne and tangent fundions

(2) Students should be familiar with the concepts of domain and range

(3) Students should be able to solve the equaionssin(6) = 0 and cog6) = 0in orde to findthe
domain and rangefor thethree fundions

(4) Some sense of the characteritics of reciprocal graphswould be hdpful.

Notes:

Theuse of other sheetsin conjundionwith this one will make thework here go more easily for
students. There are two sheets dealing with reciprocals of both power fundionsand parabolas.
Thereis aso asheet which directly precedes this onewhich introduces the graph of the tangent
fundion. Thoughit is not necessary to use all of them, they are designad to complement each
other.

This activity should befollowed by practice on finding the values of these fundionsat special
angles.
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Mathematical Investigationsl||

Trigononetry- Modding the Seas
RECIPROCALS

Note: Be sure tha your calculator isin radian mode

We now introduc theremaining three trigononretric fundions Each oneisthereciprocal of a
fundionwe have already studied.

! cosecant of 6 =csc(0) = — !
cos(!) sin(0)
1 cos(!)

tan(!) sin(!)

secantof ! =sec(! ) =

cotangent of / =cot(! )=

1. Let f(x) =sec(x). Thenthink back to your work with reciprocal fundionsto hdp answver

thefollowing questions
a. When y = cos(x) =0, what does thistell you about y = sec(x) = 1 ?
coqx)

b. Wha y values are the same as ther reciprocal values?

State three values of x where sec(x) = coqx).
c. When y = cos(x) >0, wha may besaid about y = sec(x) ?

d. Thegraphofy=coqy!) isgiven. Sketch thegraph ofy=sec(6) onthe same axes.
3 -

e. Thinkingaboutthe cosnefundion,findthefollowing for the secant fundion.
Domain: Range Period:
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2. Let f(X) = csc(X).
a. Think aboutzerosand other impaortant points to sketch the graphsof bothy = sin(x)
and thereciproca fundion y = csc(X) .
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b. Thinking aboutthesinefundion, findthefollowing for the cosecant fundion.
Domain: Range Period:
3. Let f(X)=cot(X).
a. Sketchthegraphof f(x)=cot(x).
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b. Thinking aboutthetangent fundion, find thefollowing for the cotangent fundion.
Domain: Range Period:
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