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MATH 150 — TOPIC 17 Pythagorean Identities
TRIG “CHEAT SHEET”

2 2

sinz 4+ cos’z =1, 1+ tan’x =sec’z,
1+ cot’z = csc’x
Definition of the Six Trigonometric Functions

Right triangle definitions, where 0 < 0 < /2. Reduction Formulas

Hypotenuse sin(—x) = —sinx cos(—z) = cosx
Opposite csc(—x) = —cscx  tan(—z) = —tanx
0\ sec(—x) = secx cot(—x) = —cotx
Adjacent
. opposite hypotenuse .
sin§ = PP cscf = L Sum and Difference Formulas
hypotenuse opposite
adjacent hypotenuse sin(u £+ v) = sinu cosv + cos usinv
cosf) = ——— sect) = ————
hypotenuse adjacent cos(u & v) = cosu cosv F sin u sin v
opposite adjacent
tanf = —— cot) = —— tanu + tanv
adjacent opposite tan(u + v) =

1 Ftanutanv

Unit circle definitions, where 6 is any angle. Cofunction Identities

v 1 =/x%+y>? sin (E —x) = COST cos <g —x) =sinx

1 1 2
(z,y) sin@zg:y cscl = — T T
1 1 Y csc (——m) =secw tan (— —x) = cotx
y: 2] T 1 2 2
| i cos=—=1 sech=— ™ ™
T 17 1 €T sec 5_96 = Ccscx cot 5—95 =tanx
x
tanf = Yy cotf = —
Z )
Double Angle Formulas
Thus, © = cos#, y =sinf sin 2u = 2sinu cosu
cos2u = cos’ u — sinu = 2cos’u — 1 = 1 — 2sin®u
fan 2 — 2tanu
Reciprocal Identities an st = 1 —tan2u
) 1 1 1
sinx = secxr = tanx =
CSf x Cols x cotx Half Angle Formulas
csCx = cosT = cotx =
sin sec T tanx siny — L —cos2u
2
9 1+ cos2u
cos” u = 5
Tangent and Cotangent Identities
9 1 —cos2u
sin x COST tan® v = 1 -+ cos 2Uu
tanx = cotr = —
Cos T sin x
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Product-to-Sum Formulas

1
sinusinv = §[COS(U —v) — cos(u + v)]

1
COS U COSV = §[COS(U — ) + cos(u + v)]

1
sinwu cosv = a[sin(u +v) + sin(u — v)]

1
cosusinv = a[sin(u +v) — sin(u — v)]

Sum-to-Product Formulas

U+ v

sinu + sinv = 25in(

. . U+ v . uUu—v
sinu — sinv = 2 cos sin
v v

u+v

Cos U + cosv = 2008(

U+

COSU — COSVU = —QSin(

For any pair (z,v),

T = cos b

y =sind

where 6 is the indicated
angle.
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