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Trigonometric identities



Trigonometric identities

¢ I
sin(a £ b) = sinacosb + sinbcosa sin(2a) = 2sinacosa
cos(a £ b) = cosacosb Fsinasinb cos(2a) = cos?a —sin?a = 2cos?a — 1 =1—2sin’a
t + tanbd 2t
tan(a £ b) = Sana =iy —  tan(2a) = L(;
1 fL_F tant%tanlb 1 - tan 1a
cotacotbF cot“a —
tla+tbd) = ——— (! = -
cot(a ) cotb+ cota () cot(2a) 2cota
» sin(a + b)sin(a — b) = sin®a — sin? b
» cos(a + b) cos(a — b) = cos? a — sin? b
sin(3a) = —4sin®a + 3sina _ 3tana — tan®a
- cos(3a) = +4cos®a — 3cosa tan(3a) = 1 —3tan?a

In terms of

tan(a/2)

4 4
_ ian?
sin? g — 1 — cos(2a) cos?q — 1 + cos(2a) sing — 2tan(a/2) cosa — 1 —tan®(a/2)
2 2 1+ tan?(a/2) 1+ tan?(a/2)
1 — cos(2 1 2 2 2 1 — tan®(a/2
tana = 165G o 1dcosCa)  2tan(a/2) o 1 tan(a/2)
1 + cos(2a) 1 — cos(2a) 1 — tan®(a/2) 2tan(a/2)

Transformation to

s
Y

v b
. ) . sina + sinb = 2sin - sa:F
2sinacosb = sin(a — b) + sin(a + b) a2—|— b a2— b
2cosacosb = cos(a —b) +cos(a+b) » = cosa+ cosb = 2cos cos
2sinasinb = cos(a — b) — cos(a + b) b—2a
cosa — cosb = 2sin sin )
Si +b
tana £ tanb = w
Qo%gcocsib
cotaicotb:% ("
sinasinb

Also note the factorizations:
(r/2)ta cos (r/2) Fa

a+ (m/2 —2b) cos & F (m/2—0)
2 2

» 1 +sina = sin(n/2) £ sina = 2sin

» sina £ cosb = sina + sin(7/2 — b) = 2sin

» 1+ cosa = 2cos?(a/2)
» 1 — cosa = 2sin*(a/2)
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CAL1.2: Limits and Continuity
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CAL1.3: Asymptotes
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Q% Xo ¥, € LA with Yo < ¥(
De noke Hrab

Peire (WF-2x40) = 2223 = 3(x2-1) <0 ¥Xe(~& £ =
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T Collows  aat |

3P <5, VxeR = 3< P <5

=2 185 60(xe) €20 = 18< 98)-L(@) <30,

t—-) .Xheq‘u_mat';'t'eS !mroﬂying {‘u)o \ch‘a_@@es com He
| Pvaved[__ via ,‘Hﬂ& Meom Vqﬁue; ﬂeokﬁm, {Q f( ‘
i possi.@@e, with or wi)u'wu.‘('», Sovme w\amipuﬁa,h‘on,
‘l,'o proo(.uce. an efoneﬁCom o(l 1“\,«1 Q"”M Q(M*{Z(’a)-
Thew we com wvse:r
Y @) -a) = #toy (-0
Cor some %o € (a,B) .
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EXERCISES
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@ Show "I’anf lhe eciuq,{'t‘oh? - xZ = %XSinX +Cosx
has olallé 2 solutionss , that are c‘.is’(fwc‘,, Iy
the interval (,*Tl‘n) .

@ let ¥ e o funchion Mot s Lwice—diflerentiable
iv B, with
¥xelR : 0 4o. |
S‘now thalt kae, eq/uo\:"ioh ,'?(K);O, Cahbto'(f
hare wore {haw fwo oLisjthnc& Qoﬂ,m(,nom T



187
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CAL1.6: Exponentials and Logarithms
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CEBXAMPVES

CQ Had Hue tnweve Bndion of Py Xt .
S&Ah o e
C&cq,mye 2'. 5 %0) -

E ‘Cn téé-)g%) X & "&"7’
-5

L8 \é+§>x@.‘3 9)@«,%5 2&«6 Sx@(i—ﬂx)%ze% -5% [L)

Fovr ‘5--—1)(-0 X= U9. .owwl -flaercawt

O Oy = -—5 -5 . LtleeJO%:- 2%-6/9 «—.

{hu-sxr-.&l&ﬁg\.om,(g k. SR, i
For 3-3xdo: B
CQ & 13 = -3-

mamsu;mi

. ik s
Now e ng dnuk er. reguwcmh{ 9.% 5750

U@. Mol-g 'ku& .
Lé 5=9. ( -3 - "7><\ c.2(3e0-5
-3 B i

L 6-10x =S | -6-lox-Stio< _
Lo

B S = D St - ST

—
o

«Ls 9.«8« 5 =fo s sabnbied.

= o
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They 240 -%-5x o;t(k &om(e"l‘) =-W\’{ﬂi’§
1-9x | |
3—-’! Tn He oborve example we see ot the donain
~ o?--? L c,omcw\es wtl'l« Hie wickes Pomﬂf& ebw\ni’n.
bowever , this @5 net o.Qum%s {mz_, @ Seew
tn Hhe uext exomple.

8) Find He iwerse Junchion of Qm_ u J%xH
SOLL{'IOH

| 9"(!)»& = Qt-é)%k &5 L+ N34t -: 5<<r-7
k)

& b \/‘%’3+ ~3x & \J’-}%M_ 3)(-—6@\/ -5(54*“ f()

Rﬂquure Ix-M7Fo e X7, ol‘(qcrwue. e_qqa)dou CL) s
nconshilent. For x2za-
(D& 35% §(x-D*& 33 4(x- 9.7 -1&

© Y= 2(x-Dt - 13 ,

)y fo lows Hial
') <3 x-DE- 13 tmka «iom@") (9 -hib)

1———5 ln Hais exaw\pﬁ( we See ‘k’la.{'- He dontain ‘
J.mx(?"‘) {s R) nclfcl Qrom une_._m&es’c osm%
_(Lomm‘n og- he Poﬁtanoano..Q Qoﬂ“tt&& Por ?’1(50
whidh ¢ TR, -
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. Thus, bto delermive e iemqin of e tvepe
e gq,hs-bomg L ('L A5 \ae.cmav‘ X kﬂﬂp Froude oy-
o ww}h&th}?,ml ,..Qg,%%le-go(- i —K«& Mek»oioﬁo%

- ;i "3 9‘: LLnOL 'H’!ﬁ. invevse gw’!,&l ow oz ? ) = ‘:LK =%.. e

¥ ‘(x)ug . ¥c}> x> ‘L% Boxes ‘t} xi—’:@ S

e X ik dom (D= R (ho consbraints) .
lf .

SS— o - -
— - Se—— - - -

e kR AL S S L o L e L e sk g i S s S ni<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>