Lecture 13

Monday, June 3, 2024 8:55 AM
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Reciprocal Identities

Cofunction Identities

[ T
sin| —— x| =cosx tan| — —x
2 2
T . T
cos|l ——x ] =sinx cot| ——x
2 2

FUNDAMENTAL TRIGONOMETRIC IDENTITIES

CsCX = —/—— secx = cotx =
COS X tan x
sin x Cos X
tan x = cotx = —
COs X sin x
Pythagorean Identities
sin?x + cos’x = 1 tan’x + 1 = sec’x 1 + cot’x = cscx
Even-Odd Identities
sin(—x) = —sinx  cos(—x) = cosx  tan(—x) = —tanx

w

= cotx secl —— x| =cscx
2
aw

= tan x csc(Efx) = secx

Supplementary-angle Identities
sin(mr — x) = sinx

cos(m —x) = —cosx

tan(m — x) = —tanx

DOUBLE-ANGLE FORMULAS

Formula for sine: sin 2x = 2 sin x cos x

Formulas for cosine: cos 2x = cos’x — sin’x
« 2
=1 — 2sin"x
2
=2cosx — 1
2 tan x

tan 2x = ———
1 — tan“x

Formula for tangent:

Formulas for sine:

FORMULAS FOR LOWERING POWERS

= 1 — cos2x 5 1 + cos 2x
sinffx = ————— cosx =————
2 2
: 1 — cos2x
tan"xy = ———
1 + cos 2x

ADDITION AND SUBTRACTION FORMULAS

sin(s + 1) = sinscost + cos s sin t

sin(s — 1) = sinscost — cos ssin ¢

Formulas for cosine: cos(s + 1) = cosscost — sinssint
cos(s — 7) = cosscost + sinssint
tan 5 + tan?
Formulas for tangent: tan(s +1) = —————
Il —tanstant
tan s — tan 7
tan(s — 1) =

1 + tan s tan 7

PRODUCT-TO-SUM FORMULAS

HALF-ANGLE FORMULAS

u 1 —cosu u
s — = R Ccos — =
2 y 2 2

u 1 —cosu
tan - = N
2 sin u

1+

[1 + cosu
t [ —
2

sin u

T 1+ cosu

The choice of the + or — sign depends on the quadrant in which u/2 lies.

+ v) + sin(u — v)]

3
cos usin v = 3[sin(u + v) — sin(u — v)]
cos u cos v = 3[cos(u + v) + cos(u — v)]
sin u sin v = $[cos(u — v) — cos(u + v)]

SUM-TO-PRODUCT FORMULAS

sinx + siny

sinx — siny

cosx + cosy

COsX — Cosy

x+vy

) r—-y
cos—/——

2

2 sin

x+y  x—y
sin

2 cos

x+y xX—y

2 cos

—2 sin
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