Fundamental Identities

Trigonometric Identities

Multiple-Angle and Half-Angle Identities

cos 2A = cos? A —sin? A cos2A=1-2sin* A

c0s2A =2cos?A—1 sin2A = 2sinAcos A
2tan A

tan2A=m Cos%:i 1+COSA

1 1 1
c0t9=tn0 sec9=cosg csc9=sin0
sin @ cos @
tanf = P cotf = e
sin? 0 + cos?0 =1 tan?6 + 1 = sec? 0 1+ cot?8 = csc? 6
sin(—0) = —sin @ cos(—6) = cos @ tan(—60) = —tan @
csc(—60) = —csch sec(—0) = secd cot(—60) = —cotd

Sum and Difference Identities

cos(A — B) = cosAcosB + sin Asin B

cos(A+ B) = cosAcos B —sinAsin B

sin(A + B) = sinAcos B + cosAsinB

sin(A — B) = sinAcos B — cosAsinB

tan(A + B) tanA + tan B
an " 1—tanAtanB

tanA —tan B
tan(A — B) =

1+tanAtanB

Cofunction Identities

cos(90° — @) = sinf

sin(90° — 8) = cos @

tan(90° — 0) = cotd

cot(90° — @) = tan@

sec(90° — 0) = csch

csc(90° — @) = secH
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_A_+ 1—cosA " A_+
sino =+ > an- =+

A sin A A 1—cosA

tan— =

2 1+cosA 2 sin A

Sum and Product Identities

1
sinAcosB = > [sin(A + B) + sin(4 — B)]
1
cosAsinB = 3 [sin(4 + B) — sin(4 — B)]
1
cosAcosB = > [cos(A + B) + cos(4 — B)]
1
sinAsinB = 3 [cos(A — B) — cos(4 + B)]
A+ B A—B
sinA+sinB=Zsin( > )cos( > )
A+ B A—B
sinA—sinB=2cos( > )sin( > )
A+ B A—B
cosA+cosB=2cos( > )cos( > )

A+ B A—B
cosA—cosB=—25in( > )sin( > )




