
TRIGONOMETRIC IDENTITIES 

The six trigonometric functions : 

sine= opp= 2:'.. csc8,;, hyp =!....=- 1-
hyp r opp y sine 

adj X hyp r l
cos0=-=­ sec8=-=-=- . -

hyp r adj X COS8 

tan e= opp = l'..= sin e cot8= adj =~=- 1-
adj X COS8 opp y tane 

Sum or difference of two angles: 
sin (a ± b ) =sin acos b ±cos a sin b 
cos(a ±b) = cos acosb+ sin a sin b 

rana±tanb 
tan(a ± b) =--- - ­

l+ta n atan b 

Double angle formulas: tan ze = 2 tan e 
l - tan 2 9 

sin28 =2sin9cos9 cos28 =2cos2 8- l 
cos 28 =1- 2sin2 e cos 28 = cos2 e - si.n2 e 

Pythagorean Identities: sin 2 8+cos 2 8=1 

tan 2 e+1= sec2 e cot2 e+1= csc2 e 
Half angle formulas : 

I
sin2 e =.!._(1-cos29) cos2 8 = -(1 + cos28) 

2 2 

sin~= ±p-cose cos~= ±p+cos8 
2 2 2 2 

tan~= + 1-c ose = sine 1- cose 
2 l + cos9 l+cose sine 

Sum and product formulas: 
sin acos b =}[sin (a+ b )+ sin (a - b )] 

cpsasin b =}[sln(a+b)-sln(a-b)] 

cos acos b = t[cos(a + b) +cos(a - b )] 

sin a sin b =}[oos(a-b)-cos(a+b)] 

sina +sinb = 2sin(~)cos(szt-) 

sina -sinb =2cos{~)sin{szt-} 

cos a+ cosb = 2cos(~}cos(szt-} 

cos a -cosb =-2sin(~)sin( 0 ;:h) 

a2 

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

Law of cosines: = b 2 +c 2 - 2bc cos A 

Radian measure: a.1 p42~ 1°=~radians 
180 

180°
I radian=--

7t 

Reduction formulas : 
sin(-0) =-sine. cos(-0) =cose 

sin(0) =-sin(e- 7t) cos(8)= -cos(0-1t) 

tan(-8) = -tane tan(8) ==tan(8 - 1t) 

=i:sinx ==cos(x ±f) ± COSX ==~in(X ±'f) 

Complex Numbers: e±J0=cos e ± j sine 

cos e=-t(ej8 + e-/8) sine= fi-(e~-e-fi) 

Degrees Radians 
o• 0 

30° r.16 

45° 1t/4 

60° 1t/3 

90° 1t/2 

120° 27t/3 

135° 37i/4 

150° 5n/6 

180° 
210° 

225° 

240° 

•. 

7t 

7n/6 

5n/4 

47t/3 

270° 
300 · 

315° 

330° 
360° 

3n/2 
5n/3 

7n/4 

117t/6 

21t 

TRIGONOMETRIC VALUES FOR COMMON ANGLES 

sin 8 cos 0 tan e cote sec e csc e 
0 l 0 

1/2 ../312 ,J3/3 

.fi,12 .fi,12 l 

../312 1/2 Jj 

I 0 Undefined 
..fj / 2 -1/2 -Jj 

.Ji/2 -./2/2 -1 

1/2 -../312 -..fj/3 

Undefined 
..fj 

I 

..fj/3 

0 
-..fj/3 

-1 

-..fi 
0 -1 0 Undefined 

-112 ·./3 I 2 ,,/3/3 - ,J3 
-.fi.12 -J212 l I 

-..fi12 -1/2 ./3 ..fj/3 

-1 0 Undefined 0 

-../312 1/2 -..fj -../3 
-J212 J212 -1 -1 

-l/2 ..Jj12 -..fin -.Jj 
0 I 0 Undefined 

1 Undefined 
2..fi/3 2 

-fi -fi 
2 2..fj /3 

Undefined I- . 
-2 2..fj /3 

-E. -fi 
-2..fj /3 2 

-1 Undefined 
-2:n /3 -2 

--fi -../2 
-2 -2..fj /3 

Undefined ·I 
2 -2..fj /3 

-fi --fi 
2..fj /3 -2 

l Undefmed 
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ReciprocalIdentities 
'P 

sin 2u= 2 .sin -u cos " 
I'' oos'.2u = -cos2 u a:...sm 2 cos2 u - 1 = 1 - 2 sin2 u, .. · 2 u = 

sinx = - 1- secx = colsx tan~=- ~-- . csc x cot .x _ 2 tim u 
tan,2u.- 1- .tanl-u--· --·- -··· -- ·- ,.__ _ __ __ 

...-· ···-·--1 1:- -- -· - +f-...... --
csc x = -.-. cos x ;::::-- cot x .= ~.;ft x·· smx ,. secx ........ Power,.ReducingFormulas 

I:, TangentandCotangentIdentities 
•.• sini u = l -cos 2u 
' . sin X COSX 2tanx cotx = -·.-= -- _ l+cos 2ucos x sm x 2 

cosu- 2 · 

Pythagoreanlden_tities 2 1-cos 2u 
•' "-7---- tao u =----
' sin2 x + cos2 x =_l . . 1+cos 2u 

1 +tan sec2 x 1 + cot 2 x = csc2 x2 x -~ 
.f, 

~um..:.to-ProductFormulas 
• CofunctionIdentities 
~ i,, (u+v). (u-v)sin u + sin v = 2 sm - 2- cos - 2-i ..sin (f-x)= cos x cos(f-x) = sin x 

sinu-sinv=2cos ( u+v) sm. (" -v ). 2 2 
}; csc (f-x):,sec x tan(f-x)cot x= 

cos it+ ;°s v= 2 cos(";v) cos(u;v)

:j. sec (f-x)= csc·x cot({-x) = tan 
· . (u+v). ("-v)x 

·-··- -- - ··=--- 2 ·sm ·2· sm ·-COSU-='--COS-V · -- 2 
·-t -R;d~ctionformul~s 

Product-to-SumFormulas
} sin(-x) = -sin x cos(-x) = cos x 
$ csc(- x) = -csc x tan(- x) = -tanx sin u sin v = !ccos(u~v) - cos(u+v)J
,} sec(- x) = sec x cot(-:x) = -cot x 

l .. 
COSU COSV = 2[c<>s(u-v) + COS(u+v)]~., SumandDifferenceFormulas 

.·.,. sin(u±v) = sin u cos v ± cos u sin v 
cos(u:tv) = cos u cos v + sin u sin vtanu±tanv 
tan(u±v) = 1 + tan u tan v 

Sin U COSV = 4[sin(u+v) + Sin(u-v)] 

COSU sin V = 4[sin(u+v) - sin(u-v)] 




