Trigonometric Identities

1. General Identities:

e sina+cos2a=1

e 1 +tan®a = sec’ «

2. Shifting and Reflecting Identities:

a) = —sin(a) (i.e. sin is an odd function)

(= )
o cos(—a) = cos(a) (i

e sin(a + k27r) = sin(«

e sin

i.e. cos is an even function)
)
)

e sin(a + 7/2) = cos(«

and cos(a + k2m) = cos(«) for all integer k.

e sin(a + m) = —sin(a) and cos(a + 7) = — cos(a).

)
e cos(a+ m/2) = —sin(a)
3. Law of Sines: . ) )
sin A _sinB sin C
a b ¢

4. Law of Cosines:
A =a’®+b>—2abcosC

5. Double and Half angle Formulas:

e cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 = 1 — 2sin?(a)

e sin(2a) = 2sin(a) cos(a)

tan(2a) = %
cos (%) == 1+ costa) CQOS(Q)
sin (%) ==+ 1= cosla) C;S(a)

a 1 — cos(«) sin(a)
tan <_> - sin(«) 1 + cos(a)



6. Angle Addition and Subtraction Formulas:

cos(a + ) = cosavcos f — sinasin 3

(
e cos(av— () = cosacos f + sinasin

si = sin avcos 3 + cos asin 3
si

n(a — f) =sinacos f — cos asin




