Trigonometric Identities and For mulas

Reciprocal Identities

Csc@:_i
sinf
s;ecG:i
cosd
tan6d

Pythagor ean I dentities

sin0+cos’6 =1,
csc’ O —cot’0 =1,
sec’6 —tan’6 =1,

Reduction (Even/Odd) Identities

sin(—#) = —sing,
cos(—6) = cosh
tan(—0) = —tand,

Sum or Difference of Two Angles

_, cotd

sin@ =1-cos’ 6,
1+ cot’ 0 =csc? 6,
1+tan® 6 =sec’ 0,

sind =—sin(f — )
cosf = —cos(f — )
tand = tan(f — )

sin(a+ (3) =sinacosB + cosasin 3
sin(a— () =sina.cosB —cosasin g
cos(a + 3) = cosacos3—sinasin
cos(a — 3) = cosa cosfB +Sinasin g

tan(a+ﬁ):—tana+tanﬁ ,
l1-tanatang

cot(ar+ B) = cotﬁcota—l,
cot 3+ cot

tan(a —5) =

cot(er— ) =

anf =——

cos’d =1-sin?0
cot?’0 =csc’ 6 -1
tan’6 =sec’6 -1

tana—tang
l+tanatan s
cotcotar+1
cot 3 —cot «

Where aand 3 are the Greek letters a pha and beta and represent the two angles.



Half Angle Formulas

Sinzazl—cosze g Q:i 1—coséd
2 2 2
Coszezl-l—cosze _ cosgzi 1+ cos6d
2 2 2
tan? 0 — 1—cos20 _ tang _ 1-cosf
1+ cos26 2 1+ cosé
ot — 1-+cos26 _ cotﬁ _ 1+ coséd
1-cos26 2 1—cosf

Double Angle Formulas

2tand

sin20 =2sinfcosf = ————
1+tan®0

c0s260 =cos’f —sin“f =2cos’ ) —1=1—2sin’H =

tanzezLanf
1-tan“ 6
2
cot20:C0t 0—1
2cotd

Product Relations

sind = tandcoso , cosf =cotfdsing
tand =sinfsect , cot § = cosfd csch
secd = cschtand cscd = secfcotd

1—tan’6

1+ tan?6



Sum/Difference to Product For mulas

Oz—l—ﬁ]cos[a—ﬂ]
2

Sna+sing=2sn

2

sina—sin3 = 2cos 248 \gn a;ﬁ]
cosa + cos 3 = 2¢cos 245 cos a;ﬁ]
COSa —CO0S3 = —2sin Sl sin O‘;ﬁ]
tana_l_tanﬁzw

COS« Cos3
tana_tanﬁzw

COSc CoS/3
Cota-l—cotﬂ:M

sinasing
cota_cotﬁ:w

sinasing

Product to Sum/Differ ence For mulas

sinasinﬂ:%[cos(a—ﬂ)—cos(oHrﬁ)]

cosa cos3 = %[COS(a — ) +cos(a+ B)]

sinacosﬁ:%[sin(a—i—ﬁ)—l—sin(a—ﬁ)]

COSOzSinﬁ:%[Sin(&‘i‘ﬁ)_sm(a_ﬁ)]
Law of Sines

a b ¢
snA sinB sinC




Law of Cosines

2 2 2

a’ =b?+c®> —2bccos A, cosA= b’ +c—a
2bc

2 2 2

b? = c? + a? —2cacosB, cosB = cra—b
2ca

a’+b*—c?

c® = a® +b*—2abcosC, cosC =
2ab



