The  Double /'\'f\a\a Formulae

| ﬁer\eral, we¢ haye Fovad when W"fk"’}j Lt
Fuackions  that L 4 x,) S nob necessarily
Gual o F0L) + F(x). & is e For Some
Fuackons (ej £00 = bx) but ot Others

(g £=x2). (¢ i 4rme For Frrg Funchions 7
Lets try  Some numbers and sce .

€q Cor) = CoS(x)

—

X, = O°
Xy = 9qqp°
We  haye cos (@', Qo) = <os(90°) = O
oot (os(0) ¢ cos(q0') = 1+ O =] #0 hence

(o5 (0'+ Q0°) # o3(0°) + cos(40%)

[/JQ \SU\Si' need  Ono Cou,\kf“e)(mhn‘ale I O(l\Slomv*e

Somethiny, S0 aow e J:(\ow fhot  (a 6&%'

We  Cannot extect  Cos(x, + %,) A= be ejual teo
Cos(x,) + Cos(xx).

We can do the Seme H,u’:\j For sine :
g fn = Sin)



X, = U5

X2 = L5
Ve haye sn(45°+Y4S5°) = SFV\MO°) -
bub  ain(yS®) + Sin(§s'y = L, |

Lo~ 2 (
+ - = = {2.
a2 (2

Her\ce

Sm(HS )+ Sn(4S) = (Z £ | = Sin (45°4 Y95°)

(j M Vn(“3) = (\7, ]

Fl‘r\mll»l For Ean:

Eg. F) = tan(x)
X = us°
- ((g°
We have Jcan(L(S°‘]'L15°): Ean(OIO") Uhick 15
Undefined | Bt Lo (457) + tan(¢5) = 141 = 2.
So the next question s, can e fiad 4

(ov\vemen% FJ)[W\M\A for f“(qi[o) inhere :)C s
7\ ‘éf\j Fuv\c‘-,on.

Lebs  start outr  with the  coordinale  Axes
dnd AWt C;'('c\e_ appmacb +b —[-ria'.



(Cos L, Sin l,)

N

/
/ (cos a, Sin a) . 5
NP =
o

(Cos by Smb)

T \/
(Cos by smb) \
0\

N

SO W& (/\aue Olo\-mvxeo\ aAn anala OF ’o__a

M the caeatre oF 4le Circle.

\l/



Now, we connect the two points on the
Cirole In orer to create a4 'l'r{'ol/\j(e.:
/x\j

(Cos L, Sin @(aw a, Sih A)
\J ”

MS(V\g 'H'\C .D(.S|‘a nce FOI‘W\U\(QI e l/\a\fe

2
d* = (i)~ S"h(a))1+ (cos(l) — cos(@a))

= ShE(L) + Sint{a) — 2Sin() Sin(b) +
Cos®(l) + Cos’(a) — ) cos(a) cos(b)

= [sin®™L) + cos2(L)] + Csiv2(a) + cost(a)]
=2[ sin(a)sin(b) + cos(a) cos(L)]

= L=2[sin(a)sin(l) + Cos() cos(L))

Nou lets look at the 'J‘r('a,na(e_ From a
E(AC[(O({’om %Come+_fj r‘).e/‘s()(c;]-i\/e :



'\ N\i /|

\IJQ lCV\OW ‘H'\A-]- {—wb S}o{eJ Love (e/\'ﬂH\
( Since +k€7 ne  radii of  the unk cirle.

(Loo\ﬁ 0\{‘ the Pre\/fow d('aﬁmw\).
We now agdy the Coyme Rule :

% (- 201) (1) cos(b-a)

= L- 2, COS(L -ﬂ)
l:l"\al\\,, we 61(:&0&{'& owr 1o QXYIC’SS‘I'OAI F‘or Az'.

0\1

\)

L=205in@)sin(lb) + cos(a) cosc)] = L-7 cos(h -a)

Efol/\(‘ancje :
L

cos(b~a) = sin(a\sin(b) + Cos(a) coscl)

Now what alout cos(b+a) 7 We doxt have 4
do all  that Wwark aam‘n' we Con SM,\(,[b culo
(-a) where ve 'ore\/roul} hed (HFa -

cos(b+a) = Cos(b- (-a))

~—

= Sin(-a)sin(b) + cos(~a)cos(b)



= ~Sin(a) s (b) + cos(a) cos(l)
(Recall that s 5 an odd Funchon while

Cos is an €U Cw\d\'onl
So

Cos(b+a) = Cos(a)coslh) - SIn(a) Srvlb)

Now what oalbout <in(bza)?
Aﬂ&fn Wt  can wnie own’ lorev;‘ams /‘Cﬁwlh_
We  |\que

Cos(b) = cos(bt(a-a))
= cos(Lh-ad+a)

= CoslL-a)cos(a) = Sinlb-a)ein(a)
Rea"m"j‘ to ﬁci' sinlhb -4) o, (FrelfF :
Sinl-~)sin(a) = coslb-a) Cos(a) — cos(tL)
D Skl ) = (os(b-a)os(o) —cosl)
Sin(a)
G)(Fpu\d Coslb-a) Using olbove results:
Sin(b-a) = [(os(a)costh) +Sin(a) sin(L) [cos@) —cos(k)
Sin(a)

= cosa) costb) + Sin(b)cos(a) _ Cos(b)
sin(a) Sin(a)




[l

cos(b)

Sin(a)

N + Sin(b) Cos
Sin(a) (- tes (a)l

[cos¥a)-1] + <in(lb) cos(a)

(!

= Cos(b) [’ St l(a)] + Sin(b)cos(a)

Sin (. 0\

= -(Cos(b)Sin(a) *+ Sinl)cos(a)
He-«ce (ve lfxawc Hhe result

Sinlb=a) = sin(L) cos(a) - costh) Sinla)

o Sih([,.(-—a> We  Car e Hie came ek
s For ces alove:
We have
Sin(b+a) = sin(b - (-4))
= Sin(}) Cos(-a) — Co3(b) sin(-a)
= ginlb) cos(e) + Coslh) sila)
[Agam rea@ling thot co5 ;s euen and Sin i dd |

So

on(b+a) = Sinlb) cos(a) + coslhb) Sin(a)

NOW Fo( tan we Ao{\(" (/\o.(/e —[—,b dO nwneh

extra  work, simply ell Huot tann) = 2229
Cos()




sO Pdh(lo’&l) = gl‘lf\“o"”‘)
coS(b-a)

= Sin(b) cos(a) —Cos(b)sin(a)

Cos(b)cos(a) + Sin(h)sin(a)
Now e AIVCJQ ‘\‘0{> ond oot m "’b Cag{a)(os[b)
fexadly the sSame s M"‘H‘(’I‘I'."j "’j |‘_(,
So
tan (L-a) = Sinlblcosla) _ Cos(h) sin(a)
Cos(a)cos(L) cos(a) cos(h)

Cos(L) cosla) 4 Sin(b) Sin (o)
Cosla)(os(L,)  Cosla)Cos(h)

Sin(b) _ Sinfa)
Cos(b) Cosln)

|+ () [0
Cosla)/\ Cos(L)

tan(k'ﬂl) = Lanle) = tan(a)
| + tan(a) tan(L)

I

ﬂﬁﬂ\l‘r\ we yse the AL —a '}60th'un + ELid an

Ripression For tan(lta) -
We  have

Lan (ba) = tan(b-(-a))

= tan (lo) ~ tan (-2)
| 4 Jcan(—a)Jcaln(L)




|tar(b+a) = tan(k) + tanla)
| - fan(m) tan(h)

Now, wke/\ a=b LA L\m\/e somé Spf(,"a’ F€S\,1H'J
Ca’IeJ the DOVLIQ A/\J(e Fa/'mu\lae:

005(20() = Cog(a) COS(OL) - Sl'Y\(l)l) S-l'lfl(ﬁ)

—
—

’ Cos?(a) - Sin*(a) Make
N\U\e - Cverntlina
ﬁ\lU'ﬁl«mﬂ = COSZ(O\) _ lj( _ Cosz(ﬁ[)] & l./\"p?) j
into (0/7X9
N ety -
= [1-smHa)] - Stn’(a)
=1-2 sin®(a)

din (20\\ = Cin(a) Cos(a) ¥ Cos(a) Sinla)
= 2%in(n) Cosla)

{?MV\ (20) = tan(a) + tan(a)
| - tan(a) tan(a)

(l'l:c{r\(Ol)
|- tan(a)
AS \{0U an cee, the Double ANble Forminla FOr (05

has My diffeceat Eorms..in nny given Sitnadion Y Ou
(an selecd the one which 5 most weFal 4 you.
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