TRIGONOMETRIC IDENTITIES

The six trigonometric functions:

sing=2P_2Y csc‘9%m=i=f—l—
hyp v~ opp y sinb
COSG_—ailJ—=£ sec@:ﬂy.ﬂ::.:_l__
hyp r adj x cos6
Gap=22P, V) B8 g Sl F L
adj x cosf opp y tan®
Sum or difference of two angles:
sin(@xb)=sinacos b £cos asin b
cos(atb)=cosacosbFsinasind
tangttanb
t th)=—""""—
- |Ftanatanb
Double angle formulas: tanze:ﬂg._
l—tan“0

c0s26 = 2cos*0 -1
cos26 = cos? 6 —sin’ 6

sin26 = 2sinfcos6
c0s 26 = 1-2sin*@

Pythagorean Identities:
tan’B+1=sec? 0

Half angle formulas:
sin®@ = %(1 - c0s26)

sin?0 +cos?0=1
cot?0+1=csc’0

cos? = %(1 +c0s26)

Law of cosines:

Sum and product formulas:

sinacosb = %[sin(a +b)+sin(@a-b)]

cpsasin b = 1[sin(a+b)-sin(@-b)]

cosacos b = é[cos(a+b)+cos(a -b)]

sinasin b = i—[cos(a— b)—cos(a+b)]

sina +sinb = 2sin(%2) cos(%2)

sina —sinb = 2cos(%4)sin(%2)

cosa + cosb = 2cos(%t) cos(%2)

cosa —cosb = ~2sin(%)sin(%52)

a’ =b?+c? —2bc cos A

where A is the angle of a scalene triangle opposite
side a.

Radian measure: s1ps20 1°= L radians
180

i radian =

b4

Reduction formulas:

sin(—6) = —sin®
sin(0) = —sin(6 — w)
tan(—0) = —tan®
Fsinx =cos(x+ %)

cos(—9) = cosO
cos(0)=—cos(0 — =)
tan(6) = tan(6 — )
*cosx=sin(xt%)

g + fl-cose cosg=i 1+cosH
2 2 2 2

sin—=
tang'=+ /I—cosez sin® =1—c059
2 l1+cos® 1+cosO sin®

TRIGONOMETRIC VALUES FOR COMMON ANGLES

Complex Numbers:

cosB=1(e” +e %)

e*® =cos 0t jsin®
sinf = —j'-z-(eﬁ.—e'ﬁ)

Degrees Radians sin O cos 0 tan 0 cot O sec O csc O
0° 0 0 1 0 Undefined 1 Undefined
30° /6 117] V312 J313 J3 243/3 2
45° nl4 V212 212 1 1 2 V2
60° 3 J32 12 No) W33 2 2373
90° /2 1 0 Undefined 0 Undefined =
120° 213 J3/2 112 -3 -3/3 2 24313
135° 3ni4 212 V272 A1 -1 -2 NG
150° 51/6 1/2 -3/2 373 -3 -243/3 2
180° - 0 a1 0 Undefined al Undefined
210° - a6 172 -J312 313 V3 -243/3 2
225° Sn/4 -V2/2 V272 1 1 -2 -2
240° 4n/3 372 -172 3 i 2 -23/3
270° 3n/2 o1 0 Undefined 0 Undefined a1
300° 5n/3 -J3/2 112 -3 -3 2 -243/3
315° nl4 V272 V272 -1 -1 V2 -2
330° 11n/6 -1/2 V372 -J373 -3 24373 2
360° 2 0 1 0 Undefined 1 Undefined
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- Reciprocal Identities

sin x = secx = x=—
csC x cos x cot x

T T T T SR 1 : 1
CRExX =T — COSX'—"—r— cotx_: —
Sin X« s€Cc x tan x

Tangent and Cotangent Identities

. sin x © COS X
tan x = cot x = —=
cos X sin x

Pythagorean Identltles

sin? x + cos? x —,.1
1 + tan? x = sec® x

Cofunction ldentities

1 + cot?2x = csc? x

8]

: . w w .
sin <—‘— ) = COos x COS(——I) = sl x

T
csc (——x) = §eC X tau(a-—x) = cotx
(2-x) = tn

o
( > cscx cot

Reductldh formulas

sin(—x) = —sin x cos(—x) = cos x
csc(—x) = —csc x tan(—x) = —tan x
sec(—x) = secx cot(—x) = —cotx

Sum and Difference Formulas

sin(u*v) = sin u cos v * cos u sin v
cos(u+v) = cos u cos v ¥ sin u sin v
tan u * tan v
1 ¥ tan u tan v

tan(uxy) =

= ,,,".uble-Augle Formulas
\ stu— 2 sin 1 cos u

cos 2u = cos? u — sin? u—2cos2u—l 1—2sin?u

Zmnu

--COS-U.=-COS-V--=-—2- sm(T m(-z—) o i Sl 7

tan 2u z e o A | e 8 . - -_— —

Povler—Reducing’ Formulas
1—cos 2u
2 -

coi® u _ 14cos 2u
2

sin? u =

1—cos 2u

2. - = COS Sl
(B 3 1+cos 2u

Sum-to-Product Formulas

sinu + sinv = 2sin( ) (—;—)

sinu — sinv = 2cos( ) ( = )

cosu+fosv-2005( ) ( v)
v

Product-to-Sum Formulas

sin u sin v = —[cos(u—v) — cos(u+v)]

cosucosv = —,[(:o's(u—v.) + cos(u'+v)]

sin u cos v = —[sm(u+v) + sin(u—v)]

Ccos u sin v = 5[sin(u+v) — sin(u—v)]






