Trigonometry Formula Sheet

180° = w radians

| DMS: 1" =60’ and 1’ = 60"

Sum and Dif ference Formulas

Trigonometric Functions

sin(A + B) = sin(A) cos (B) * cos(A) sin (B)

opp
0=—-
adj
sinB - cscb = 1 cosO-secO =1 tanB-cotb =1

o ad
sin® = ﬂ cosO = —]
h hy

cos(A + B) = cos(A) cos (B) + sin(A) sin (B)
A+B)= tan (A) + tan (B)
tan(A £ B) = 1 F tan(A) tan (B)

Pythagorean Identities

Linear Velocity(v) and Angular Speed(w)

sin%@ + cos?0 =1 1 + tan?0 = sec?6
1 + cot?0 = csc?0

1
s=10, A ==12%0, V=Trw,

2 “ 1

Cofunction Identities

Sum to Product Formulas

T ] o m
cos(i—e) =sm9<:>sm(§—9) =cos0
tan(g—e) = cot@ @cot(g—ﬂ) =tané

sec(g—e) =csc9<:)csc(g—9) =secH

_ _ ~ /A+B ATB
sin(A) + sin (B) = ZSm( > )cos 5

cos(A) + cos (B) = 2cos <A + B) cos (A ; B)
cos(A) — cos (B) = 2sin <A u

on(2"

0dd and Even Identities

Product to Sum Formulas

sin(—0) = —sin® . cos(—0) = cosb
csc(—0) = —csch sec(—0) = secd
tan(—0) = —tanb cot(—0) = —cot0

2sin(A) cos(B) = sin(A + B) +sin (A — B)
2cos(A) cos(B) = cos(A + B) + cos(A — B)
2sin(A) sin(B) = cos(A — B) —cos (A+ B)

Law of Sines and Cosines

Double — Angle Formulas

sinA sinB sinC
a b <

sin(2A) = 2sin(A) cos(A)

a® = b?+ c? —2bc - cosA

cos(2A) = cos?A — sin?A = 2cos?A — 1 = 1 — 2sin?A

b? = a? + ¢? — 2ac - cosB tan(2A) = 2tan (Az)
c? =a?+b?—2ab cosC 1 —tan®A
Dot Product Half Angle Formulas
If u=<uy,u,u; >and v =< v,,v,,v; >, then ., <é) _1—cos(4) 5 (é) _ 14cos (4)
u-v = |ul||v|cos b = u v +u,v, + uszv; SI\z) = 2 s \2) 7 2
Vector Projection
proj,u = 8::3 v (u component || to v) . <A) N fl — cosx sin(A) 1 — cos (A)
an _— — o — — -
u — proj,u (u component L to v) 2 1+4+cosx 1+ cos(A) sin (A)
Triple Angle Formulas

sin(34) = 3sin(4) — 4sin3(4)

cos(34) = 4cos® A — 3 cos(4)

Polar Coordinates (r, 0)

Distanance between P,(1r,04) & P,(1,,0,)

(x,y) = (rcos@,rsin(8)),tan 0 =Y X+ 0
¥ x

d(P,,P,) = \/r% + 13 — 2ry1ry cos(0, — 04)

Polar Axis (x — axis) Symmetry : If replace (r,0) by (r,—8) gives and equivalent equation.

0= ;—t (y — axis) Symmetry

:If replacing (r,0) by (—r,—0) or (r,m — 6) gives an equivalent equation.

Pole (Origin) Symmetry

: If replacing (r,0) by (—r,0) or (r,m + 0) gives and equivalent equation.

Polar Equations of Lines

y=mx=(tana)x © 0=«

c

ax+by:€®r=acose+bsin(0)

,c+ 0

Periodic Functions : f(t+ P) = f(t)

Complex Numbers

S(t) = Asin(wt — ¢) + C and C(t) = Acos(wt — ¢p) + C
, 2m w , ?
Amplitude = A; P = o f= o Phase Shift = =

Z = x + iy (Rectangular form),where (i =v—1)
Z =r(cos O +isin @) =rcis@ (Polar form)
Z=re" (Euler form)

Areaof aTriangle

De Moivre'sTheorem

A= [s(s—a)(s—b)(s—c) ,where s =%(a+b+c)

Z" = [r(cos @ + isin 8)]" = r*(cis(n@)) = r*e!™)

Complex Number Product Theorem

Complex Number Quotient Theorem

Zl : ZZ = (Tlcisel) * (rzcisez) = rlrzcis(el + 02)

Z ricis@ r
2o Leis(0,-6,)
Z, T1ycis0, 1,

Cross Product

n'* Root of a Complex Number

u X v = |ul||v|sinon
U XV = (UpV3 — UzVp, UzVy — Uy V3, Uy Uy — UpVg)

Wo,Wq, oo e . Whq

wy = VZ = Vrcis (9+2”k) =

n
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