§S2M AN,D E)]EEEQENQE EQBMQL&S

Cos (tP) = CosecCosp F sinee 5in(d

S5 (¢ i(@ = ik o3 E cosasinf}

NoTAaTioN

T\/L!L l\i" QV\A ! 1—" 5‘Xm\fools\>fov(c&6m buma/ Yo CaV\VLV\(e,er,Bj/ dom UP t;le_q:uﬂ-.'ons I one, Fom‘vts{%wté&;

Cos <0Li(§3 = Co S%Cosﬁ F st 6:»/\(5 &

NoHce, V\

Foe PR“’S and Winos ave Ceversed \here T\A& 'k'o? slgm\aals Zo 'k-ozc-lwlaer

{ C_oscou—(zﬂ = cosmws@ -~ 5(/\04_5\'\/\6

C.os(tx—@\ = LostoS@ + sinecsinf3

4’0 —Co\fW\ owne e,jCUor[':‘om O»V\o\ {—\’\L IDD‘H’DV"\ 57W»\00£5 30 ‘\’OZCJV\Aer ‘k‘o -Y—orm U«e o‘l(\nev:

oo MUST remember Hazse. Pot them riZ\/ﬂ- next to the ’Pym?fmm Theovem
i goor bead. Witk Fhete pocwers combined qorll o able to derive all
ok Yo ident ties g0 need to Koo v Lo & sheps (3 ak the wost),

How To Rememeewr Them

tece's Wow qov can conjore e frown qevr head when you need Haeun:

Cosine is an even Lonckion, so cos(xEg) wmost &%U&Q gome,{—lm‘wz even . APPJ‘(’T the

Sowe “Aaa to sf\/\é,, u\m‘d’\ 'S an aAc\ Luvxd’t‘om.

even 2 even odd = odd
Cos (0(,163 = (osecCosp F sina stv\(‘s Sw\(béi(gﬁ 2 Slne c_as{& I CaScx.€>W\(_7>
T PUFETIY T A S
evewn Quen - &vewn 0dd - "vlc\, odd (oc\d Teven gven- OC\A
&em ~ evew /L oA.A x oc\d
—— — K_/—’—v——‘,)
even - 7 Oclc[
wﬁ.vﬂ' cas(od'@z Then cosoc Comeg le‘s\' qurl’ 5N Coﬁi(@? T"%V\ SN Comes ?—.‘rs(’,
A —
cos ot CRFHFEIE SO pianeotf £ o sing

C,\nzmz(’_ e s.XV\ \ f Kaep +|/xe $\Zm \

M. Hh Ferg
Matclh +he ‘\'w'ax. e K



How To Rememeer Tuem. Part &. Wrat Te T Canr RememseER?

Well, IXOU'A belter (l;o&uw, out how Yo cemem ber ¥ or o Criend Moe miHhT Pok&tgou inthe eqe.
Cos (xtR) = even sin(etp) = odd
Shark uith cose
Matel $he +r.‘?s

Stact with sinx
Kecp Hee 5¢‘¢Jh
C\nane the s}»xh Mix the H.'K

The 0dd and even observation will be Froe for “ .‘AMH% and ot Ts not some-Hm'qZ to
Cewewmbey but is ste&\/\:wX Waok shoulld wake inbolbive sense. So, let% Say yov
onderstangd Yaak both sides 0§ Ve rAeV\J;;lrj must loth be even or odd awd gov
Kwow Fhat sina,5ing, cosw, and cosp show vp bot you don'+ Koy Lohere. The
Syretey (odd andevemnesd) shonld Felllqou fo wakels e trig for conine ned
wox it for sine bot goo dov't vemewnber what's we]ovl—:w, and whalis posi hve.
wrﬂre down the olosest Jc\«inz 10\) cav think of awmd PLK ‘v Some values.

Fre boblh sides cq__ua\sl?. Tf 5o, t \r} Pkuwu‘nx fna $ew other values 305(— bobe sale,

T4 wot, by to adjost qour “aduont tdenkity” do accomodate for e arvor, Boo
wight be able to wam 't ot qud tonn our "adinost 1dentiby " into o vead oe

Yoo om% rewz7 need o Know the somn formdas,
Cos (o+B) = Coseccosp ~ sine 5infd
Sin (& +R) = sluk Cos@ + Cosec sinmfd
The & Hecence Sormules are i bedded in Hhem becavee o] Seys Yot B enl be Vler\‘\']v@,_
You cam 6{MFQMX add a veptive maﬁe. St @)= sin Loct (-@)]

How Ao we. \L\Aow {-\/\,e,sc, g—o\rw»u,QAs afe,{—rue,? k’kow cli, Someowne Q—;zume \—LW,W\ out,?
T’ﬂ S\/»ow 76&) owne waz/ ‘\'o cierlw; H/\,f,lm



Cos (d-&w" Cosot Cos{i + sinok$:v\(-)’

Proot
>

Alter wonderiny how to relate cos(u@) with osa, sine, cosp, or siafb

for bl o ey Gind thk drasiog @ prcboe coudd bhellp. Abder o couple of
quick deawings Toud that it coold be easier ko Tind Hre tdankivg for he
38 eence Cos (o) Sirsk o Flec nobicing the o X'v‘\mzﬂes below ave the
Save WWZJ&@. The ved sides oF the two tiengles below ave epoalsince
‘\’\vw% cve redﬂuX Yo same \’(.\OWUXQQ‘ T his ’F(oﬂAes a ik bebioeen coslop)
and Cosot,cos b, siax, and stap. We can vse the distance Tocmofa fo iad
Yo Q@w?jws of Phe ved line tnbptn \wmxsles and then equate them,

2 (cos(x-R), sin («-@))
3

o\,

23 (1,0)

(COSM, S;V\“) = P,

P,z <Co$§ ,siv\(S)

,Dis‘)’aw\ce FO (VAUL\: I g" P = CX | ,/z» AV\('l O\ = (’)(7- ! %Z\ ‘HA,QV\ *‘\/\,e, d\‘s {W:LMQ L) e,‘}’ulé,ev\
. N . ' = - - N2 !
Pb ‘ot P ow\A Yw\ﬁr CD\ 'S 'X\\/evx (D\X DC,P, Oxw \J CX; xzjl } (7“ 72)2

NoHce, Faat i$ ovne og— ogour Fo'\vx‘\b s Ve o\r{-X\‘m CO,O\, fhe Distauce Lo o
‘chuces *\'o “\’\ﬂe ’Pvg‘x’\/\azo\f@am T\/\,e_o('em_

Us-m?g he Diskance Focwvla and ovr Sove povets

P= (cosu, stnar) )Pf (C05$,s:n(s7 ) B= (Cos(a(-@, sin(k-)), and = (10) we knowr
D(P P 7 [ (cosx-cos@® + ( siust- sinpy™
(%, P Jcos(u-g) -1 + (sinle-g) -0

3




We afso kunow D (PP = DIP, P becavse these ave +he Jemzuqs of Lo
ced sides of the Jr«;mgﬁe_s above. So, we have

D (P, P = ©IP,PY)
& [ (cose- cos@” + ( sine- g;m(g\”“ : J( Cos(x-@) - 1) + (sinle-g) - 0Y

(Siutwc (Oo‘Hf\ stécs)

& (cosec— cos@™ + ( sine- Sin@” T (Cos(x-67—13g + (stnlae-p) - 0N*

(MU)QHPQ{ Lhe Jquaves 0ut\

Z \ \ —_ '
& CoTsf ACosw Cosf +cos’ 3 Jrs‘,,ga ~Dsinasinf HsiW'p = Cost (x-g) - deost=g) +1 + 5ivi (x )
T 1

T

1 1

1
<7 /9/” 9\(‘.050(&05@ — Q\s;y\&s}n@ = /2/—— A cos (og_(Q
(sobtenct 2 Froum oot sidas and wolbinly Ly ~¥2)

S Cosxcosp £ sinxsin@E = Cos (=)

That was Q,U\ of the rea | Loock . W1t this , the vest is easy (casier ).

wa, vse b{your co¥uwc¥§°m 1(!,3\/\{—{{—:35, Sivie = cos (Ma-e) and cose = sin (T -e),

Sivice Cos(x-p) = Cosxcosk + sinxsinf3 we have

/

Sin (a+g) = cOs[TV/a- (o<+(5ﬂ = Cos (“/a-obgs\ * Cos[(Ta-a)=g]

1t

Cos (Maot) cos Bt sim(Ma-w)sing

- $§vxoac05{3 + Cosec s{m(g

do

Si\n(oﬁ‘*‘ﬁj = ﬁlvxoac,osfg * Cose 513

)

Now, vseé jour odc{‘ owxcL evewn iéem\—{\—u\es/ Co 5(—63:— Cos®& avx(l S{m(*@)z - 3n6.

S\‘V\ce, Cos (_04’(53 = CDSKCOS@ + Simo(%ivx(ﬁ we |/mve

)
Cos (tx- (~@§ = Cosacos(~§> + 5;,\045\»,(\,5}

1

Cos ( X+p)

) f

Cose Cos@ - Sivl 5tm@

So) Cos(our@ = Cosa Cos@ - Sl sim@ owxc\




Sivice Si\/\(o("_6j = Sivxoagos(g ¥ cosocsin(g ) we \'L%Vt

sin (oc- (5\) = sSin [o( {—(—(_’Ql T S Cos(‘@ i(.os:xswx (E(s\

o 3;/\0((,055 — Losocg;/\ﬁ)

So s (- ) = S\‘no(cos{g — Cosx 5inf3

ExampLe
TT/L'L 2 15% 15 wnet awn a.vn.XQc ﬂa‘oe&«l on our vt civele bob we can Find exact

vaJues $ov sin (15%) aund cos (159 usivvg bur new idemkities.

Sin (152) = 570n (45°-20°) = sin (45°) cos(30°) = cos(45°) sin(30°)

=20 B 1 | -]2 - osin(1s) s sin (Tr/12)
Z 7 7 4

cos (15) = cos (45°-30°) = cos (45 cos(30 + sin(43°) sin (30°)

F BT |G T - cos(15) = cos (TW12)
AR 4

SO ‘\‘\ne, basic Yrick ts Yo write an amX&q_ that is UV\QaLc&ei on the onit c'\che
as a s50m or c\xiggerevwe_ oQ two aszQe; oot tzgou do Know,

NOVW\‘\QQVX T Q'\\(e, ‘\'o wor K w'\\-\/\ Tad.{aws becavsc s ‘{”Akes ,Qess cgmcor-l' Yo cors Fe
T than i+ does o write 180° AQso, T Cind it casier Yo wav{iquc e unit civele usiwz

‘('ac&ia,v\s LTI—/S 2: T2 3+ Tz, 4. T,

rer B DB

I+ 5 @AS'X Q—or we {’0 Couvri' WIUQ'LIPQCS o‘c /5 ‘\' ovx TT/U QVLA VISanrza ({- n WUX \(\CC\A
n orAer +o rcﬂa\k'& Fhe X:‘ven QMZQQ {o w\/\a\' T Kunow about the omz ,Qes ‘A &ua(&mw\- 1
However, when q&eaﬂ\'wg with soms aud dillerences, T $ind it easier Yo work

n Ae]v—ces\ 15° 2 45°-30° = (4,0°- 45" vevsous Wg = W/S“Tr/éﬁ Wa - e



Tie UNiT CleeLe . ExpANDED

\/\{I‘Hﬂ oulr WNew '&'OOQ we cawn \('e‘tjwa/ prami wL\a+ we kVLOW O\,LDOU"_ 4—‘4(; UV\:'\' C_{V\C/Qe. (/LJQ'VG-

QQV(CQA?/ 6XPandecl ovr pwit c,‘\chQe, to iVlC&uAe, Qa\oe,Qs go( 15°= W/LJZ. wé. Can A_o
Hne Sawme -?—or wv—wxy others us{v\X the same +cd/wuiue.

Sin (357 = sin (450 30°) = sin (45°) cos (207 + cos (45%) sin(20°)
=2 3 L[ L {6 +17 - 51 (35%) = $in (8T/12)
7 2 7 4

2

Bot 68 course we 5\nouQc{, have reaQiucl Fhis without &m‘v\]/ the caleofation
Since we aneao‘Z Wnew cos (15)= M and Cos (15 = 3\ (35°) Hnwuzh

ove cofunckion idenkities. % (357) = 5in(90°- 75 = Cos (157

IJr Seems ou v c»i?umlr;om EAeml—iJries ave 3U5+ speciaQ cases o“\' our c\'\Werev\ce gzowuqus)

the spec&aQ case wheve Hae Fivst av\z(le s 40°

BC‘?‘D\!‘& C[\o‘vx% weove CKQCUQ&\.{'\‘OV\SI 1&{'15 Jra\<€. @ \I{squ Q,oolﬂ o\'\’ w\r\c\‘k' we'Ve_ e(,ovxe.

Tue Basic Ouir CirelE This is +he o0 onit civele. We on‘ 0
() (2D ©) 1 (@)

'3 of— ese aV\X,QeS jud— LK ["\un\'vLJ/ the $n'cle,s

Og‘ 4’\!\4& ‘("\uo g—o@ow\‘wg '\'r\‘a,\AX,QeS'.
("Bz:’%‘) / (%’,é} =
/ 2 L
(-1,0) (1,0) 4 m z
) | ] el
(s Y . g 3
Tz z) / (%:-%) Z
E“\C\/l awn L’. o our ot circﬂe_ can be Cv‘en\\-eé
LJZ PRM:V‘Z one m(‘ {—\Aesf +wo *v(anzﬂes in
(£ (1om) O g (FD

“f\r\e_ aVPro‘;r;mec Fﬁ%e_ RUL(L —PUH—;WK wiino s SI\ZV\S

w\f\erg V\,e(_e,s5ar.,5, AQSOJ lﬁou Can 'P'WAVCE, I/\/Lo$'L' o‘P '\’\'\L CDQ(A;V\Wths USiv\J OUL/Q‘X ij_: :];z f S__l%la.MA_EEZj.



THe New Ano ITmpeovep Onir Ciecle ( 150°. Moge Anarcs)
w& Cawn IZN:J',Q(T C,)A’EVLA Jr\,\L ou Ut d\chQe_ (DX 'l‘oss\‘«X inoul kvtowkeiz/c oQ a new Y omXQQ.

. ' -17
gt 18 4

Je+J2!
4

Now, $U$+ trow iw Fae now bers Wiﬁ_‘ wirh 1 o E _@

—_— )

4 *+ 2 2
NO'HC,L 'HA& Qow e SQA& l/L'\S *H/Le PQUS i the wui(l(lﬂﬁ amA -\a\fq_ skaor{'er 5IC\€, \M.s 'Une_ Mminus,

I USUWW reweewn Lcr 'Hf\f»'f' '("l/\e, VLUVV\Lers miﬁ ‘/th, a 2L4‘, qwa\ﬂtCz ;V\“ﬂew\
4

)

omd I3
oL

awo\ -S—Le, gar\l 4"/\4, (0 ave %q;uaw‘f_ r‘oo{’c(j(. _\\Ae, 4_ ’;5V\I{’ $3F.U‘W‘C V‘bo“‘e(( ‘occausa S—ZE:\ = ‘Q,
I 4250 r‘ememker 'H/\m-l— +Le_ 4‘ 3035 own '\’\AL ‘Do‘H’oW\ Laque (ooo ks CLOV\'#- ﬁ{ke "'D‘FL)-{—
(‘ooJ\'5 own Jrlne_ Lab'H'oVV\ 0'?’ 'HhL ‘CV"LC,HOV\.,

E xtenoeo Ut CireLE

-z Jjo+T -7 @
I% this is havd ( 04_7-,@:1)7 (U“'E"o:m)
IC - (5°
own ?aur e.»Xes Yhewn (—%',E) (,%,g) (0.1) (%,%) (%ﬂ J:i) 12
Afa,w LXawr owvm,l
\ f (23
(_lo{iﬁ'}w;ﬁ.‘) A (C@imjw;m)
=g (1,0)
(-4, - 552 ‘ G
/

(2-g) (i-F)) DY (1-G) (2-5)
L1 A

(_F_G-ST__J_@'+E‘> (EU~J?_J_@‘+JT>
4 ) 4 4 ) 4



Sum Aup Diccerence Foemuias Foe [ANGENT

,tq“ (0(‘\' (53 = tane + taw‘i
1- t«noctﬂwl@

‘awn (o(-\-(bw = 3\.V\(0<‘\'[§ - Sinok CoSR +&->So<_SMB
Cos(x-\—@) Cosce COS(S — SW\DLS\V\B

Ue coold feave it Dike Hhis bot since itisa formola or et magbe e should
Convect Hre gssorbment of zines and cosines to an assorbment o F tangents.
There ave any tomber of ways 4 do tlis but we awﬂj need ove . B “swart one”
thatis, We want 4o woltip ﬂ?f or divide Hee top and botton o0 Hais Lrackion by $0Vwe_('\n.'vx]
Hod il wnke o cosines and sines Iy and eave vs it szev.ts. The ke}/
here 15 cosw cosp. Divide the {—DF ard bottown of this beast k»X H and Twlu see uhz’.

1

Sinot CosR + rDmle@ - | 2w CoS[R + rmxsmg Cosee Cosp3
Cosoc 603(5 — Sinmsiwﬁ Cosoc COS(_S - 5)V\0(,$\V\B ] \

Cosoc COS(g

4ot CoS(ﬁ + C.O50<-Siﬂ&
. Cosoc COS@ Cosoc COoS3 - | tanx + taﬂ@_ = tan (04*'(53
Cosoce. Cospy S?V\O(_SW\J; 1- 'tano(taw(f}

Coso Cos‘(g Cosce C_OS(5

Take @ look at what we stacted with, whet we ended with end how we s;e,gm,i oot
how +o gt theve . Pow we yot theve 15 not even close +o \DGQWK as lumportact as

how we Sigred ot howto get thare kg one con folllow tho sheps, b want to
fearn o Jead. Ti's like PQavav\J one of Heose eleckeonic wwsicall keTkom&s with
Yoe b m‘mg Bights that 4ol gou whrich ke bo press vext. e can teadh o moakey

Yo Golllow Ve Q{X\/»‘rs awd PQ"*g the William Tell Ovectve for o banana and a woodew stick
srectp_ww shaped 50 be can seratde tle widdle of Wis badk with it OF couvse we haven'+
mgm biwn Yo PLW(Y the piano, e lr«uZWr e Yoo 4o Lo lloe EQ:wk<¢uX chxﬂd’s,



Ay Aweward Examere

Show that tan (M2 +e) = —cote is an iclevxiﬂl—kg/,

(&.)8_ Can \-‘r»z{ ouvy wnew Qor\MV,Q;\'.

tan(Th+ O ) = tan (T F tand = tundelined
1- tan(W2) tane

Hous\’om, we \,\mv\g_ Q ‘Fro‘erW\. Ta\mzew{’ is UV\AC Q—Me& q,+ Tr/z. Fov“i‘l;ha&eﬂkg HQH‘\AC(‘
3 e oy Cosywe \,\45 \-‘\n‘\s ’Pro\)ﬂ.ewx. \L)e- ‘lvr\"roAUceA this issve u_)l/\e,v, we. c,ovweH-QI
oLY go(‘t/vaA S;row\ s1Nes av\cl cosines +o +4m3evv)'s \)2/ chv?cln'w(}, evevg‘\'\,\}ug ‘oa/ Cosn cos@,
waduﬂ’ V\ecc( o take qd—oP Lga.ckwar& aqu vse the uzﬂ\‘er bot wove e,wcom?ass\‘vxgz

Versyon o-?' Our S‘—orvwko\‘_

ton(hto ) = sin(Mz te) = sin(Te)cose + cos (M) sine
vtz cos (M2 +8)  cos(T) cos®d ~ 5in(T2) Sine

- 1ltose t 050 - Cose - _ cote
O cose ~ 1 sino -5 8

E\/ewX%’\m‘wX warka& S;‘me. Wis hiwme | Noﬂce tat COSUT/?.\) =0, so d‘w%é\'v\Z \07]/ Cos CTUZS

isthe same as c\iv\‘c\\vj/ \07 zero whidh s a ‘m‘a No No. T\Ms ) w\mX ouv ?rev(ous ocH'euaP‘l’ —C%‘\ RCA

A ‘HAOL)X\M' ic&ew\"\ \’1&5 \/LeQ(L Lrve wo wmadter colnat VLuvv\\oecrs WQ'FQUX?&'& i ?

SN = sinlX) Losx) = tanx) cos (x)
Cos(X)
Thists an }(,lem‘\‘H'VX bot ¢l will ke asy/ vafue for x and -\—quem‘l"l‘ﬁ
vacke;—@(m&& ot ’X:Tr/l_ %O, ic&eV\Jr‘\Jr\‘&s ave \/QQH{ -S:or ONT V‘MQU& 0{1 & such Haat both

5tcl€5 c)g' jes eq:uw\—t‘ov\ ave clte-v\UL' C—OVLSEAev‘ 1= ’X/,x-

Usuo\M% the BsSown Sormola g—or \—av\aev& wocks Line Yot § ?fou von into
f\)(e\r)&ew\s with \OeMX w&?am\, Vaou‘ M u/\eeA Yo cevert to ‘ﬁw\r cos nes av\A sines.
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