\jSeo. 1, - /'\usles and Tviaonome’crio ch{ions—(

comes from two Greek words :

Trisonomeva
'bviﬂonovx (tYiMO(e\ and  mebron (me—a.swfe,\,

"m\)e, lons wseo\ '(Wianjle,s "'0 'mouf‘ec‘:\fj measuve
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Mo.mj modern aw\icw\:iovxs of ‘bl'isov\omz(?fj center on the

reyresen{'ahev\ O§ ‘ymcuems :

(i) = a+ acd) byinth) 4+ acesG+ bsm@e)s ...

W‘/\zfe, -Hr\e Y\MW\beXs ao,a‘)E, ) 42 192_, v QYR ca,lcu{oke,o\
'F‘/'OW\ 'H\e, 'Fwnc{’«(en 'f - ’d;s Fourier coefficiev\ts.




The counterd ockwise a.ns\e AOP

has fosE-the, measuve .

“The clockwise N\jle AoQ has

Y\@%aﬁ Ve medsure ,

We can use a unit cirde Yo weasuve amﬁ\es. Recall +hat
of vadius r has circumference C = 2wr, Hence

a avde
a unt cwcdle — ie. one for which r=1 — has civeumference
21 .
Y
(0,

O = radian measure

of £ AOP

\€“3+l'\ of arc subtended
= bﬂ the centval & AOP

in the unit avde




Example 1
\ . O=7
@ A S-\'V‘a:\sk't W\ﬁ\e, has radian measure \
¢\
6= (2%) = B‘ Pevory o , A(Yy0)
2__ ( 3 - \"\ ,/I

(1‘60" is +he degree measwre of a straight omg\e,,)

(L\ A riﬁ\n& aws\e, has vadian measure

e = —i(m‘) =@.

(%O s the o\e(zvee, measuwe of o rlsHa anq le. )

Tl'\e, fw*, *H'wd: 3900 = 2% raouams con l')e oLSec{ +o coy\Ve.r'(:

de,ﬁfee, measuve to radian measure and vice versa. For

exawv\Fle ,
o _ o M\
727 = 72 x ZTTORARS 2T adians
360° >
T . 6 (
-E-'(ow\\avts = E"Y’M‘&“S x 360 - ‘;LIOO
6 2% vadians |




3 In a civc‘e, of radius ,
p the 1en3-“f\ of arc s Sub\-evw{eo{
b3 o cenbral (vas\e, of radian

measure 0 sabisfies

oy eqvwivdew{;lj

S=vB |.

Examp[e, 2 Aswmms the earth +o be a Sf\r\ere, of radius
39,0 miles, find the distance of a Yowﬂi with latitude 42°N

from the eol/uafov' .

Solution = Since P has latitude 4—2,°N

of E7 4 POE has measure 42°. Thus

ts radion wmeasuve is

o .
0= 42 x 277 Yadions - ZE radians |
360° 30

The distance frem P 4o E s

S= vy = (3460)( 251__\;\: 924 = {2903 wmiles]|.




For eoach real number £ there corrcsFonoLs an angle in

standoxd \)osih'on with radion measuve t. Su.ﬂ)ose that the

terminal side of this o.vtale, inbevsects the unit cirde ot the
?o‘w\‘c Ploy). The six {xiaonome{:ﬂc (or cirewlar) functions
of 4 are defined as follows.

ﬁ“@): Y-
cos(@) = X
tan () = -L;’(- (6 x#0)
csc) = -é— (if y+#o)
sec®) = —i— (f x#o)
cot(t) = _25_. (f y#o)

Notes: Tt is a»fvavewt from the definitions that

———

cos(})
|
ty= ——
cse ) sin(®)
b -
Sec(t) = cos(®)
cos ()
t{ = ! = —
cot ) tan(d) sin(t)

Alse the Pg-w\ouaomav\ lo\e,w’d{-ﬂ cosh) + sivxzdi) =1

holds because P(9y) lies on the wnit cvde: x*+ sz = 1.




Exam?le, 3: Com?u&e the values, if deﬁ'nw\) for the six 'br\j

gumc;\;lsv\s ot t= Wa.
P(o)

, o< t=T,
/ has ibs Jerminal side intersect fhe

Solubion ;. The auas‘e m standavd

?os'\-ﬁov\ with vadian measuve V2

\ ;Ao wnit cirde ab the ‘)olvd: P(o,1).
\
’ '(ko(egeve.

N\ Ve
sin (74 = 4 [ﬂ

~ -~
cos (W, ) = x =
fon (%) = 2 = % |undefined ||

csc(y) =
Sec (TV/?) -

cot (N/z\ =

9
X
A
J
L
X
f_

=

a—
—

—
—

——l0>'<

F)W\A efined ‘J |

(o]




24 and sint) >0, Find the values

—

Example 4: If tan)= - 7
of the other Live 'tvis functions .

Y where Plxy)

—

Solution :  We want to express tan @) = 2
lies en the unit civde X+ \;=l and\ Y= sin€®)>0. We

rewribe the %iven wformakion :
24 24 24
J 7% 24~ Jezs_ %%
'\"m&’):*%:- 72- =T T T .
NEpeve Veis “s
The Yo‘m‘(z ’P(’x,\j\ = 'P("—z-s_; %X lies on the wait cirde
: 24
<& \37— =1 Umj the caleuwlation aboVeo—\)) % = _?—%— = - 7'.771' =+MH:),
=
. 2
and  sin(t) = y = Ets > 0 . Therefore
COS(‘}/) - %X = —.2_5_ 563@)— cos(®) 3
( = E___ ) = A = 3—5:
sinli)= y = 28 ese®) sin) 24
| -7
fy=— =
cot &) tan(t) 24




Alernate Selwtion to Exm?\e, 4. To find the ?D‘m{: ,P(x,”)
wheve the fevimmnd side of the a.vg‘e t meels the unit civo‘e,/
we wust solve the system

2. 2
X4y =

y _ -2%
= 7’

V&VCV\ that Y= sim(t) >o. M*w{:in% $vom %Secmje?/wﬂm into

the fivst equabion of he sysbem gives 4 (2 =1 or

x+ 5767 =
44

oy 495+ S1bx = 49

' 2
oy b25x = 1“1
=+ ﬂ =+ 71
oY " ‘Ibzs 2s

Bub }% =t b) = “l_:_' and \\)=slv\(b)7o) so  we wust select the
n A*;\IC 5‘.3;\ ?OY % x = -1 . 'n\vfefcr\re U = '%xz(-ﬂ :Z.>: 2'1- ,

5 T N 25

Hence 'P(x,ﬂ'—' P(’zls ) % and the Ymb\em is finished as before .




