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Lecture A.02 Trigonometry

A.02.1 Triangle identities

With reference to the below figure, the law of sines is

sinx sinf3 sinvy

o 5 . (A.3)
and the law of cosines is
¢ =a?+b?—2abcosy (A.4a)
b% = a? 4 ¢? — 2ac cos p (A.4b)
a? =c¢? +b% —2cb cos (A40)
A.02.2 Reciprocal identities
1
csCu = — (A.5a)
sinu
secu = 1 (A.5b)
cosu
cotu = 1 (A.50)
tanu
A.02.3 Pythagorean identities
1 =sin®u+ cos®u (A.6a)
sec’u=1+tan’u (A.6b)
csc?u=1+cot?u (A.60)
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A.02.4 Co-function identities

. (T
sin <§ — u) =cosu (A.7a)
T .
cos <§ — u) =sinu (A.7b)
T
tan (E — u) =cotu (A.7¢)
T
csc (E — u) =secu (A.7d)
T
sec (f — u) =cscu (A.7e)
T
cot (E — u) =tanu (A.71)
A.02.5 Even-odd identities
sin(—u) = —sinu (A.8a)
cos(—u) = cosu (A.8b)
tan(—u) = —tanu (A.8¢)
A.02.6 Sum-difference formulas (AM or lock-in)
sin(u £ v) =sinucosv £ cosusinv (A.9a)
cos(u+v) =cosucosv Fsinusinv (A.9b)
tan(u 4 v) = opuEtany (A.90)
1 Ftanutanv
A.02.7 Double angle formulas
sin(2u) = 2sinucosu (A.10a)
cos(2u) = cos® u — sin’u (A.10b)
=2cos?u—1 (A.10c)
=1-2sinu (A.10d)
tan(2u) = 2Ny (A.10e)
1 —tan“u
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A.02.8 Power-reducing or half-angle formulas

sin?u = 1‘%5(2“) (A.11a)
cos® u = H#S(Zu) (A.11b)
1 — cos(2u)
Tu=—— A1l
tan”u 1+ cos(2u) ( ©
A.02.9 Sum-to-product formulas
. . . u+v u—v
sinu+ sinv = 2sin 5 C0s — (A.12a)
sinu — sinv :2cosu+v sinu;v (A.12b)
COSU + COSV :Zcosu—zi_vcosu;v (A.12¢)
COSU — Cosv = —2sin — sinu;v (A.12d)
A.02.10 Product-to-sum formulas
sinusinv = % [cos(u —v) — cos(u + v)] (A.13a)
COSUCOSV = % [cos(u —v) + cos(u + v)] (A.13b)
sinucosv = % [sin(u+v) + sin(u —v)] (A.13¢)
1
cosusinv = 3 [sin(u+ v) — sin(u — V)] (A.13d)
A.02.11 Two-to-one formulas
Asinu+ Bcosu = Csin(u+ ¢) (A.14a)
= Ccos(u+ 1) where (A.14b)
C=vVA2+B2 (A.14¢0)
b= arctan% (A.144d)
P = —arctan % (A.14e)
187 3 September 2018, 17:29:26 A.02>3






