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TRICONOYETRIC FUSCTIORS'

I, Define
C xeme xg éiﬁ*’
B, cosine X} cos X
G, tangent x; tan x
D. cosecant X; osc X~
E, socant’ x; sec x
P, cotangent X cot x

II, For each of the trigondmetric functions determine

A&, The domain of tHe function
B, The range of the Tunction
C, The zeXos of the function & etk o
D. The monotonirity of the- funct101 over a specizied Lomaln ;
E., The period of the function S

' ¥ The ‘equatitns of any aESymptotes of the’ grawh S ﬁhc function e el
¢, Whether ihe function is odd or even ; :

II1. Sketch the graph of each of the six trigbnoﬁefric fuﬁétions o

SECTION I - , THEATRIGO DME”REG vULCT:Cms—-DErINED

Con51duv the unlt circle. rrom the upit c*rcle the Valucs of Pach of tbe six ﬁ
tz;gonomatTLc functlons are de;lned ) : :
UNIT CIRCLE DEFINITIONS:

" ‘All SlX trln
& in terma of
- unit- eircle:
nely
cos @ = X
ten @ = L
i
EXAMPLES s v
' . ; ' : s o
sin D= 0 cbs B L s & G
R w‘g,. 2 s ‘_COSY4" -
a : . 3m il Iz
soc = = 2 os T = - +am = 2 W e
3 cO T 1 Ol L;- 1 sin 4 >



The fizst exercise .of this L.4,P. comcerms. itsclf with'vsluating Ehe trig
functions for given values of ©, The management suggestis that the student first
‘raw a'unit ecircle and label the desired points, ... see page:l. ;Complets thox
values (x,y) for each of +the quadrants, ' |4 g

Notes for a function like sec g, the value is » It is not good form to

ok

» . . ) 2
leave ithe expression in this fornm, ‘First it becbmest ===

rationalizing, the expresdion is: -2—3-2—

EXERCISE 1 Complete the following tables:

e

N1
ol
ML

|5

sin

cos | : ' 1 ’ < g

tan

cot

Sec

w@ |
= ,*:\a)
¥

I A

cot

csc




SROTION 2 g SIN AND COS GRAPHS:

' H‘Stmg :__‘_7<

SIN'G

hs © increzses from O to B sin © increzses from 0 to 1.

As © incroesses from %T to m, to 27, sin 8 moves from 1 o 6.%0 =1 and Back, to 0.

2

And so it goes, on =nc 01, ever moving regularly 'ue’wec aJ an_ -1.. The cLI‘Vé‘ELS
sncoth, roaching a wmexioum of 1 and 2 mizinun of -1. The sin function is perﬂ odic
with a period of 2. Bvery 2m unj.'ts, the .values of the function aro repca‘ccl.
Siﬁ(g'P 2}{’{]) - sj_n»O‘ £ . . ; o . cevd T

The cnplitude of & porlodicfuncr,ion is %{ma wn value U minimm va,lue)

The eplitude of the function £(@) = sin @ is'l e RN

Tae donein of the sin function is (- 0,00 ). The range of the sin function is . -
E—l,i}; The ‘sin funciion is an odd 1unction. Notice: sin(- 9) S P

Notiée nlso, thc greph of the sin function demonsbra‘ces origin }'mne‘tiy,
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. EXERCISE 2

1, Graph the fﬁnc£101 f{@) = ¢os 8, for:n-ﬁiéé;;f

2, ¥het is tho comein of f:(9)=- 5 .07

3. ¥hat is the rengo of f(Q) = cos 07

b, ¥hat is tho alei’oude oi‘ f(Q) = cos 67

5, ¥hat is tho period 6f f(@) = cos 07

6. Is tho function £(0). s cos 0 6¢d or cven?

7. Greph the function £(0) = sin,0 for -n< ¢ < 3,

8. Answer cach of the fonofring with (a) £(6) = sin 0; (b) £(8) = cos’ 9
or (¢) reither 3
(&) The graph hes & Y-intercop’c; of 1,
(b) The greph has a Y—intercqpt-; 6: 0.
{(c) ’Iﬁuc" graph b"as ‘e'_u'f——in%_,prcep{ of -‘lz-'.
(a8) The graph is inci‘eas;ing.- fron 0 to IéT

(e) The function kas o domain of all reals.

(£) “The greph is dc,crons:mg from O to o, .

z
¢ R : : : ]
(g) Thc function bas 2 naxinun velve et @ = o

(k) The furnetion hes e metimun veluo at 8.= O,
(1), o funétion hes & pCl‘lOd of 2'7.
(5) The graph of the i‘unction hes X-ln'bOI‘COP'LE’» at 0= kﬂ.

(k) Tho greph of tho fup_ctiqz}. has X-intercepts: at 0= M.

(1) Thc zroph of tho function cxhibits Y- a,cis symno‘t:cy.-vk
(n) Thc gra L,yh of tho’ fu’zction exhlblts X-axis symmotry.
(n) Tho vf,raph o*‘z-::thc functlon c>hioi s ori 3_;1 Q}'mm, »I’}'
(ol} The function is an odd f\mction.
(») Thc function is en even function.
) oD -0 (=) £(m) = -1 (s) £(2m)= 1

(1) 1) = 3 (u) 2(-7) = 0 (v) 2(-D) = 2
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ECTIOH 3  BECANT AND ODSECANT GRATHS

he velues of the secani furction arc tho rociproc;alq 01 'Eheva_.uco of ‘the COoi"lO

unction. For ovexy 8 such that cos 64 0,500 0= — =g
cos Q

o graph tho function f(@) = soc ©, first lightly skebdd f(@) w0k D

}f‘"-\ /L"-n\ : ,é'~\ N
- \\ // '\ " \\
2 6. " y: it ‘ o5 L
-~ 5T =27 =3l =7 /i; I["\ T p=a 2T S
2 2 A 5 z G R Z -
~ . = N . )
. LN T ‘
. =}
\ 2k + 1)5_ - e o
or @ = > N cos G e Ty For thege valucs, ‘gec 9 is no{, dCfZLTlO\l. “Recally

: is not defincd, Consider the velucs of" f(@) = ¢cOS @ and plotl 'thc: roc;proca.ls for
*-1oubh values to sketch the curve for 0 € © < L these valuos, socc 0 moves -

rom 1L Yo OO0 ¢

D
Q sec @ Y
0 1 " I
a-l 2d3 . -
7z = =" Xyl ]
& > f’/

22:\ \}'? £ 1.4 . f/[ .
. = o
a1 \ 7 2 <%

3 - o i -1

ol

]

!

]
/\

Tnoe chmainoff(Q) Ligec'O s i@xg%

"‘horq:mo of (@) = sec c e is gyz ly} ' -
£(8) = scc © is an cven function, . Notice, vf( @)-n i’{@}‘ A’Lso notice that the

groph of the function 7(9) = sec © C}’.h_lbl‘tu Y«a}:ig sysne £ s o

is the Tunction I(e) = cos @ is poriodiv ‘with a *)oriod of 21, SO, 1(@) ~ scc @
is glso periodic with a poriod of 2.

sinco 1‘(@) = soc @ has no- x&.ximum \aluc end To minikum velue, the notion of
gmplitude is not &p‘plicg.blo rai’sb ICQPCC't to ’chis .LLI’lC'tj_OH. ’

s ' 2k + 1)
The 1incs with the cquations g = > oTo asymg‘bo tes for tho graph of the

f\un_c”r,ion £(0) = s0c. 8 i



FAERCISE 3"
), Graph tho functioi f(@) = csc 9, for S5 5

2. What is thc donain of f(@) = csc 9? ybl:?i-

3, What is the rengo of f(@) =.05¢ Q? - | e e
&, What arc the oquations of tho asymptoto¢ S Ahni graah of f(@) o csc 67
5 Hhat is tho pcriod of f(@) =.csc 67

5. Is the funciiod f(@) = ¢sc. G oéd or oven?

e ror what velues of & is csc @ no‘h dofL;od?

8, Lmswer oach of tho following withi (a) £(8) = sce 0; (b) £(0) = esc o1
or (c) neithez, ' ’

() The zraph. hus 2 Y»intcrccpt of 1.
(b) The zraph hes a Y-intcrccpt of O,
(c) Thoifranx hes the Y-axis as an asymptote.
{d) The greph is increasing fron 0 to 3 a ;J
{c) The conain of tﬁo funétion is all real ﬁﬁmbérs.
(£) Tho domai;;'of the function is {9: e # kﬂT}i |
(g) Tho ranze of tho functionis ?J) Ey} l}
'(b) The greph of the function exhibits Y-axis symnctry.
(1) The gwoph of the function exhibits origip.symméﬁry.
(57 £(-0) = (o) @ =(-8) = -£(e)
(1) Tho function is an odd function, 5{m)niﬁb‘funstioh is za cven functién,
(n) The function has & poriod of 2m |
- (o) Tho ’fiﬁ*)‘) 6f the funetion nes 1o X-intercoptsi

{p) The donadn of the fU?Cthi is i@z @ %A zg-+=1~ﬁ  

6] SE T g i@ (o) @mNT

() 2(5) = 2 (2) £(0) 45 wdefined  (¥) £(m) = 0

) 23 - 2 @iPe-vz @@ =%E
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Bvcmzou Rl © TAKGENT AND COTAHGEAT GEAPHS
For ordcrc,d "‘%airs (A,y) ot phc unit circlo, tan: 0= ‘;};, or toil @ : ii“; g

£(¢) = ten 6 is defincd for a1l Q'sucﬁ,thai o #
Hotice, for & = _{_?_L___Z__l_lﬂ , the valuc of tho % cooniin;;ié T i i
Ao © iac::c scs fron 0 to 2, X docrcaocs and* Ld incrcascs. Héﬁé’é,{ :‘bhé‘iﬁ%ié, % . ok o

increpses,

¥ith the unit circle at hand
tho following con bo detormincdd

0 ten O ! | I -. | )
_ e ©
z | |
L S 4
2 R Eltll |
-5 | /|
|- ot s - o
_ e R '
o O ? //‘
al E—Lf: Y
% 13 » 50 i
i3 !
B RERE" |

- T ois - ’ ‘ 52 = ‘
For Lgk——z——)—” L6 L _ﬁ_?_k__%_})_’f_f Jban -8 lS 51, incr@*smr’ J.unctlom

The donsin of the tan function is .(i@x
The Tronge of the tan function is (= OO 00)

f(@)'m ton 0 is poriodic with a period of .. Noted ten (@ + kﬂ) = ten O,

f(@) > tan © is an odd Function. Rotlce, tho graph dcnonstrotes origin synmetIy.

21s0 noticot 'tnn =g == ton
Tho groph of ihe ton function h s X-intorcopts for o] é':k'::Tf.

“inco £(0) = ten @ hS,S'-%IlO paxinu veluve and no nininum value, tho notion of

smplitude is not applicablo with rospect 1o this function.



FEXFRCISE 4
1, Craph the functi

(o) W0, B O R T, ST

2 Hﬁat is tho domain of £(8) = c:oiﬁﬁ,"?@'f; " |

3. ¥hat is the rengo of 1(9) = cot 9? et

4, what is *mo rango. of, f(@) = 'tan @? N e _

5, Vhat are tho cqm.tions of 'hhc as;mptotes of 'E:hc functior; i‘(@) = cot 67
6. It the function £(6) = cot © 0dé or even?

7, For what valucs of © is £(0) = cot © not @efinca?

8., For whot valucs of © does tan 0 = cot 97

-y,

9. jnswor cach of the following. withi (2) f(@) = tan 0; . (b) £(6) = cot 05"
or (c) neithor.

() Tho greph o:fztho function has a Y-intercept of 0.

(b) Tho graph of the function has T-intorcopts. of © = km.

{c) ‘I’hev'gTaph cf thé:'f}mc’tion hes the Y-zxis 've.snaﬁ ‘enymptotes
(a) The peavh of the function is decreasing for o < Q <mo
(¢c) The domain of the function is 3@; e ¢ k’TT?]. '

(£) Thc renge of the function is 211 roai numbers.

(g) The am:.amc-; of the function is o1l real nubbers.

(n) Thc dom?'*n:oi‘ the function is %9; 0 # M %

(1) Thc:grﬂ ph of the function oxhibits Yiaxis synnotry.e

(3) The graph of tho func.’r;ior*t'*cxhibi“nst-ori.gln- sy?m-otry._ )

(x) £(-e) = £(e). (1> £(-9). n—f(g)

(m) 'I’ho function has 4- in'tc,ICC'D‘tS of & = LZL—Z——:L):I a:

(n) Tho functizén is .’mcroasing Tor 02 B¢ %;: -

(p} The groph of tho functlon éﬁuibiis X—axis symtotry. N

(g) £(0) = 0 @ @z
(1) £(o) = £{-0) (u) £(0) is undofined (v) -f("{%} = 1

L)

() 2= D = 2 ) f-D =3 @) e =0
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cos

cot .

" cEe

tan

5ec

gsC

ANSWERS




8. (a) b;
(&) o
() a
(v) a;

e g ez - 2t A e

(@) a5 (&) 'a ana b

(5)_33

(a) B;°

(c) o
(i) 2 znd b;

(») b;

(£) B3~
' (1) b; | (1) c;

e o
As) vy () B

(k) b;

()53

JXPERCISE -

-




i

6, 0ad 7.0 =k

() nand by {6}

(s)mawanﬂwb;w;ﬁ*(%aﬁg?“'

| (y) =-

NONE

ai (1) b;

EEORY

(@) e; (e e (fi‘gfa g :»;£ 
- €3) a3 (x) b; (1) L
b o eyt Siapgiaie o v W

(v) ey (w) = (X§ b

EIFRCIST 4

L O )

2. 01 e fxm} - 3 (- co0)

6. 0ad _ ?,fg;é:imr

{; (c) b;

ORI 15Y.
(Y aas (&)
O3 es -+ {2)-a wnd b
() 2 i) B

(v} 2 end b3 - (%) a end b;

(b) 2;
(n) b;
(s) o
(x) b;
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- TRIGONOMETRIC FUCTIONS " TRIAL RON - ¢

I Graph each of theifollowing trig fuhcbibns:  Label ‘the fraphs carefullyd %
Graph at least two periods of each function, : ,

1)y = siax s L E U b Tl e al
3 ol fad oo N o s . .. L s B.) Bomaj_n"'- el

P |

¢) Period

d).Zeres v i

o) Anmplitude

2) ¥y = cos x , _ ' For v = el
: ' a) Domaini. .

b) Range ‘-

¢) Period;

d) Zeros

e) Amplitude .

3) y =:tan x i e o
| ~ 2) Domain
b) Range
c) Period _
a) Zeros

 e) Iguation of assymptotes-
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TRIGONQUETRIC FUSCTIDNS TRIAL RUN (éo},-?‘t)

Wy y = cot x - - - T For,y = cot_ x.
' : : gkt < _“a) ‘Bomain ©

b)) Range:
&) Perlod
Ay Zeros

_e) Ebuat.lon of ass_ymptotes

'S)y——-seox ' .‘ For y = sec X
| a) ‘Domain
b) Range
c) Period

d) Zeros ’

e) Eguetion of aCoymEe0

6) f'; cse % = " g , Fbr;y = cBC X
a) Domzin
b) Range
¢) Period
d)} Zeros

e) Equation ol assymp EEEE:)




| TRIGONGMEINIC FUNCIIONS.  -.- TRIAL RUA (con 4).
E Uhich of tue triL iunctlono are even?

| '_!L/"' _\,ﬁj_._;

8. Uhlch of tha trlg, i‘unct:r.ons are odd?

9. Which of - the trzg i\mctlonu increase over the do’*sam {0, -g—}?
10. 'El’hich of 'bhe trig Ihetasns decrease over the domaln (O .;f}?
11, Wh.nch trzg fun"w on rrraphu have-Y-axls symmetry?

12. Which trig function graphs have Origin symmetry?
IT. Commlcte the follox-riw table
h% g e cos X tan x sec x csc x cot x
' ]

_2_3

3.

0
Bt

3

ra
T
I |
3




: 'TR:{GO} o’:zmm nmcnogs

B
TRIAL: RUH: ﬁNS’iERS -

Labei the

I. Graph L cach of “the following trig funclions:
Graph at loapt two period.) of each i\mctlon. ,
Lyy ™ “sin I: For
. 2)
b)
g O)

grapbé_ » carci\ﬂ.ly,

i
farge S EATE
Period . g

Zeros o = ku T
Amplitude 4

2) ¥ 5 o8 "X VFOI’_.:Y' COS x Lm0
' ‘ A a) Domain REALS L
5 : Begre b) Range L1 lj
/\ ﬂ o) Period .oy
o [ Tk hac S d) Zeros 'g IZ_I
St \7&/ 2T N e) Amplitude

y=£an:><

For (2x#1) ®
a)-Domain___ X o
b) Range . REALS - e
&) Petdod » ° Ay b
i
) o e = lm
e) Equetlon of ausymntmeu
(2k+1) W
For y = cot x
a) Domain X £ ko
kil HamEs REALS
¢ ) Period -
d) Zeros ‘“j_FTT i
o) Eguation of asswnptotes

O * : kn




. TRIGOHOMETRIC FUNCTIONS  TRIAL.RUN ANSWERS .

E)y = sec x

—Jb—

e (i
'b) Range.. lfi e 1 :
¢ ) Peribd™ oot

d) Zaros ! ¢

g 2k+1
- 5

Q =

For y = csc }f ' s
a) Domain . X # kv
b) Range: Ey}:{ 1
- ¢) Peried g 4
i d) Zeros e
} . e) Equation of -assymptotes

2&}, L ‘Q. = kn

1—19

12,

Vhich
Which

h’hie._}i

Which

“Which

Which

of the ‘trig functions arc odd? sin, tan, cot, cstc

trig. funciion grephs have Y-axis symmetry? . .cos_and _sec .. -

of the trig functions are even? Co3 and sec

- ) . - .. : . o i & . ¥
of the trig Tunctions increase over ' the dcmain ('O:';E)?- gin, tan, sec - -

¥ - ey . i ﬂ ) ) & LT
of the trig functions decrease over the domain (O,'é);? cos, cot, csc

trig function graphs. have Qrigin- sysmetry? sin,. tan, .col, csg

e) ‘Pguation of assymp‘bones. :



- TRICONOMEIRIC FUNCTIONS

TI. Complete the following table

‘i?’"

TRIAL RUN ANSYERS

X sin x cos X tan x s_ec. X es5C X cot x
2n 3 _1 F _ /3 K V.3
= s > V3 2 —t
0 0 1 0 1 — i
5 1 v3 V3 -2V 3 2 e
6 v 2 3 . 3
21 V3 -1 V3 2 3 V3
3 2 2 3 3
Ir . 2 V3 V3 | -3 2 5. *
6 2 2 3 3
i V2 ve 1 V2 V2 1
4 2 2 :
3n VZ V2 2 Ny V2 <

L 2 2 .

" o ) - cornm ¥ 0

2
27 Vo | -V/Z 1 7 V2 1

L 2 2 |
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