MISCELLANENUS IDENTITIES

ta = Sinq =‘ cosa ] = 1 = = 1 = 1

Na = —=— cota e SiNe = o coSa seca = —— cSCa T
sin{-a) = -sina  cps(-a) = cosa  tan(-a) = -tana  cot{-a) = -cota
sec(-a) = seca c¢sc(-a) = -csca
COFUNCTION RELATIONS

s1n(g-- a) = cosa cos(%—- a) = sina tan(%—— a) = cota cot(%-- a) = tana
sec(%—- a) = csCa csc(%-- a) = seca

PHYTHAGOREAN RELATIONS

sinza + COSza =1 secza =1+ tanza cscza = 1+ cotla

ANGLE SUM AND DIFFERENCE RELATIONS
sin(a + B) = sinacosg + cosasing sin(a - B8) = sinacosp - cosasing
cos{a + B) = cosacosg - sinasing cos{a - B) = coSacOSR + sinasing

- tana + tang _ - tana - tang

tan(a + 8) 1 - tanatang tan(a 8) 1 + tanatang
DOUBLE ANGLE RELATIONS

sin2a = 2sinacosa  cos2a = 2cos-a - 1 = cos®a - sina = 1 - 2sina

2tana
t =
an2x 1 - tanla
HALF ANGLE RELATIONS
/ - 1 +
sin% - tr 1 gOSa COS%'= + '1 SOSG
a - 1 - cosa

tany iv 1 + cosa
PRODUCT RELATIONS
2sinacosg = singa‘+ sg + sin(a - 8; 2singsing = cos{o - B) - cqsgé + s;
2cosacosp = coS{a *+ 8) + cos(a - B 2c0sasing = sin(a + g) - sin(a - B

SUM AND DIFFERENCE RELATIONS

- . . + . -
sing + sing = 2sin® ; ﬁcosa'z 8 sina ~ sing = 2cosg—?—§s1n-°—’-—-§—E

- d4+AB  «-8
cosad + CosS B = 2c05d Egcos 5 co0Sa - cosSB= -2s5in 551N 5
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TRIGONOMETRIC FUNCTIONS

EXACT VALUES FOR TRIGONOMETRIC FUNCTIONS OF VARIOUS ANGLES

A h Al | s | wna | eta | sed | s
0° 0 0 1 0 © 1 «©
16° 712 | 30V6-V2) | 1/6+V2) | 2-Vs | 2+V3 | V6-V2 | Ve+V2
30° /6 3 $V3 13 V3 3V3 | 2
45° /4 e Ve 1 1 Ve V2
60° =/3 3 3 V3 1V 2 6
75° 5o/12 | 3(VE6+V2) | 3/6-V2) | 2+V8 | 2-V3 | VE+V2 | VE-V2
90° /2 1 0 o 0 *o 1
105° /12 | 30V/6+V2) | ~3VE6-V2) | —2+V3)| —@-V3)| —(V6+V2)| V6-V2
120° 27/3 1V3 -1 —V3 -3V3 -2 3V3
135° 37/4 2 -1z -1 -1 -2 V2
150° . 5/6 1 -3V3 ~3V3 V3 —-3V3 2
165° -/12 | 30/6—-V2) | —1/6+V2) | —2-V3) | -2 +V3) | ~(V6-V2)| VE6+VZ
180° T 0 —1 0 F oo -1 +o
195° 13:/12 [-30/6-V2)| —1/6+V2)| 2—-V3 | 2+VB | —(V6—-V2)|-(/6+V2)
210° - T5/6 -3 -1V3 13 V3 ~-3V3 -2
225° Br/4 -1V2 -2 1 1 V2 -z
240° 47/3 -31V3 -1 V3 13 -2 —~3V3
2550 17:/12 |—3V/6+V2) | —30/6-V2) | 2+V3 | 2-V3 | —(V6+V2)|-(V6—-VZ)
270° 3x/2 -1 0 + o 0 Foo -1
285° | 19.712 [—30/B+VE)| 30/6-V2) | -@+VE) | —@-VE)| VE+VE |-(f6-V2) |
300° 5x/3 ~1V3 3 ~V3 -1V3 2 ~-3v3
315° Tr/4 -3V we -1 -1 vz ~Vz
330° | 11+/6 ~1 13 -1V3 e 2V3 —2
3450 23-112  |-1(/6—V2Z) | 1V6+VZ) |—2—-V3) | —2+V3)| V6-V2 |-(W6+VZ)
360° 2z 0 1 0 T 1 Fo

For tables involving other angles see pages 206-211 and 212-215.




