Formulae for the Trigonometric functions
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I The magic hexagon:

Along each diagonal,
csc O = L sin @ = !
sin© cscH
1 1
sec O = cosB =
coso secH
1 1
cot9 = tan9= ——
tan® coto

In each shaded triangle,
sin?  + cos®> 6 =1

tan® 6+ 1 =sec’ 6
1 +cot’ 6 =csc’ 0

In any three adjacent vertices,
sin® =cos 0 -tan 6
cotO=cos 9 -cscH

secO=tan O - csc O
Differentiation: In each shaded triangle's

edge,
dsinx
DS=+ =CcoS X
dtanx 2
=sec’ x
dsecx
=secxtanx

tan cot

Sec

CSC

The S family The C family

cos©=sinH - cotO
cscO=cotB-secH
tan©® =sin 9 - sec O

dcosx )
DC=- =-simnx
dx
dcotx 5
=_—¢sc’x
dx
dcscx
=_¢scx cotx
dx

Integration: the inverse process of differentiation

Icosxdx =sinx+C
Isecz xdx =tanx+C

Isecxtanxdx =secx+(C

I General Solutions
sin®=sino =180+ (-1)" a0
cosO=cosa B=360nta

tanO =tana 0 =180+

Isin xdx =—cosx+C
Icscz xdx =—-cotx+C

Icscxcotxdx =—cscx+C

0 =nn + (-1)" a, where n is an integer.
0 = 2nm + o, where n is an integer.

0 = nw + o, where n is an integer.

III Compound Angle Formulae

sin(A + B)=sin4 cos B+ cos A sin B SC+CS

sin(4 — B)=sin 4 cos B —cos A sin B SC-CS

cos(4+ B)=cosA cos B—sin4 sin B CC-SS

cos(4 —B)=cosA cos B+sin4 sin B CC+SS

tan(4 + B) = tan A +tan B tan(d — B) = tan 4 —tan B
1-tan Atan B 1+tan Atan B

tan(4 + B+ C) = tan A +tan B +tan(C —tan Atan BtanC

1-tanAtan B—tan BtanC —tan AtanC
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Trigonometric Formulae

IV Multiple angles

sin 20 = 2 sin ©-cos 0
cos 20 =cos’ 0 —sin’0=2cos’0—-1=1-25sin*0
2tan0
1—tan26
sin 30 =3 sin O — 4 sin’ O
cos 30 =4sin’ 6 —3 cos O
3tan® —tan> 0

tan 20 =

4tan®—4tan> 0

1-6tan’0+tan* 0

tan 36 :ﬁ tan 46 =
—3tan
V  Half angles
) 21
Let t=tan9, then sin 6 = 5
2 1+1
1-¢2
cosB = 3
1+1
21
tan Q = 5
1—7
sin X =+ 1-cosx
2
cosfzi l+c20sx

X 1-cosx sin x 1-cosx
tan— ==+ = =—
2 l+cosx 1+cosx sin x

VI  Sum and Product

Sum sinA+sinB=2sinA;BcosA;B
sin4 — sinB=2cosA+Bsin A-B
2 2
cos A+ cosB=2cosA+BcosA_B
2 2
cos A —cos B=-—2sin A+Bsin A;B

Product  sin X cos Y:%[Sin(X-i-Y)-i- sin(X 7))
cos X sin Y:%[Sin(X-i-Y)—Sin(X—Y)]
cos X cos Y=%[cos(X+Y)+ cos(X —7)]

sin X sin Y:—%[COS(X-FY)—COS(X—Y)]
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