Trigonometric identities sin( A+ A) =sin AcosA+cosAsin A

Useful algebraic relationships can be proven between the basic trigonometric functions of sine, cosine and tangent. cos(A+ A) = cos Acos A—sin Asin A
tan A+tan A
Geometric proof of Addition formulae for tan (At A = A A
the addition sin AcosB+ cosAsin B
formulae tan(A+B) = - : - ,
cosAcosBxsin AsinB sin2A=2sin AcosA
COS(A"‘ B) snAsnB cos2A=cos’ A-sin® A Double
[T A+ en(Az B) = AL ENB n2az 2EA o a6
in A ~ 7 1ftanAtanB 1-tan’ A
Sn .
sin AcosB
o C0s2A=cos’ A-sin® A
1 B Basic trigonometry g% cos2A=1-sin? A-sin? A
sn(A+B * — ;2
( ) R =x+y’ Cos2A=1-2sn” A Squares of
R Pythagoras’ theorem sin® A= %(1_COSZA) Sme. and
. cosine
CosA y =R sind
ASNB C0s2A=cos’ A-sin® A
COSASN
—| 00S2A = cos® A—(l— cos’ A)
A x =R cosé cos2A=2cos’ A-1
B 2 A —
g y— G20+ o O =1 cos’ A=1(1+cos2A)
sin(A+B) =sin AcosB+cosAsinB Rotation anticlockwise about (0,0) by angle & Ujg of ro:ation Imatrices to derive sine and cosine
— o ; addition formulae
cos(A+B) =cosAcosB-snAsinB R,,=R,R,
R - cosf —sind cos(4+B) —sin(4+B)
cos(+A)=cosA odd and sin 0 sin¢  cosd sin(4+B) cos(4+B)
. . even
S'n(iA) =zsnA relationship

_(cosB FsinB)cosd —sinA
“\+sinB  cosB )\sind cos 4
cos(A+ B)=cos Acos BF sin Asin B
sin(A + B): sin Acos Bxcos Asin B

sin(AxB)=sin AcosB+cosAsinB
cos(Ax B) =cosAcosBFxsin AsinB

sin @
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Formulae for cubes of sine and cosine

sin(2A+ A) =sin2Acos A+cos2Asin A
Ccos(2A+ A) = cos2AcosA-sin2Asin A

sin2A=2sin AcosA
cos2A=cos’ A-sin® A

Area of an isosceles triangle can
be calculated in two ways:

tkxksin2A=2xZksin AxkcosA
O|sin2A=2sin AcosA

ksnA ksinA

sin3A=2sin AcosAcosA+(cos2 A-sin? A)sinA
sin3A=2sin Acos’ A+cos” Asin A-sin® A
sin3A=3sinAcos’ A-sin® A
sin3A=3sinA(1-sin® A)-sin® A
sin3A=3snA-4sin’ A

sin® A=1(3sin A-sin3A)

Cos3A= (0032 A-sin? A) cosA-2sin AcosAsin A

COS3A= (0032 A- (1— cos’ A)) cosA-2sin AcosAsin A

Cos3A= (Zcos2 A—1) cosA-2sin? AcosA
cos3A=2cos’ A—cosA- 2(1— cos® A) cosA

cos3A=2cos’ A-cosA-2cosA+2cos’ A
cos3A=4cos’ A-3cosA

cos® A=1(3cosA+cos3A)

Addition formulae for inverses

sin(A+B)=sin AcosB+cosAsinB

A+ B=sin‘1(sinA\/l—sin2 B++/1-sin? Asin B)
a=sinA
b=sinB

sntatsin™b =sin'1(a\/1—b2 ib\/l—az)

cos(Ax B) =cosAcosBFsin AsinB

A+B= COS_l(COSACOSBix/l—COSZ A\1-cos? B)

a=CcosA
b =cosB

costatcos'b=cos* (ab$ V1-a*\1-b? )

Addition of mixed sine and cosine

asin AxbcosA
Rsin(Ata)=RsinAcosa £ RcosAsina

Rcosa =a

Rsina =b

tancr=E
a

R’cos’a + R*sina =a*+b?

R=+a’+b’

asin AxbcosA=+/a’ +b? sin(AJ_rtan—lg)

+
tan(Az B) = tan A+ tan B
1Fxtan AtanB
+
A+ B = tan™ tanAxtanB
1F¥tan AtanB
a=tanA
b=tanB
+
tanta+tan*b=tan™ atb
lxab
Other useful identities provable
iti . ] . A+8B A—B
from addition formulae GinA+sin B =2sin + cos .
| _
cosAcosB=§[COS(A+B)+COS(A—B)] sinA—sinB=2cosA;BsinA 2B
) 1. ) + A—B
smAcosB=§[sm(/H—BH—sm(A—B)] cosA-+cosB=2cos 5 cos 3
: ; 1 A . A—B
sinAsinB = 3 [cos(A —B)—cos(A+ B)] cosA—cosB=—2sin Sin——
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