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Trigonometric functions
For any a € R: A
e =cosa+isina
Periodicity
For k € Z we have
sin(a + k27) = sin« cos(a + k2m) = cos
tan(a + k 27) = tan « cot(a+ k2m) = cot a
Evaluate
sin(—a) = —sina cos(—a) = cos tan(—a) = —tana
sin(m — a) = sina cos(m —a) = —cos tan(m — o) = — tan «
sin(m + a) = —sin« cos(m 4+ a) = —cos tan(m + a) = tan«
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sin x 0 E Q ﬁ 1
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cosx 1 — — = 0
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tanw 0 g 1 V3
cotx V3 1 ? 0
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Relations between functions of same angle
sin o
cos? a+sin?a =1 tano = 5 =1+ tan’«
COoS (v cos? o
1 1 9
cota = —— =1+ cot’«
tan a S~ «

Addition, subtraction and multiples of angles

sin(a + 3) = sina cos B + cos a sin 3

cos(a + ) = cosa cos 8 — sina sin 3

sin(aw — ) = sina cos f — cos « sin 3
cos(aw — ) = cos v cos 3 + sin « sin 3

tan o — tan 3

_ tana +tanf
~ 1—tana tanf

tan(a — f9)

t =
an(a+ 5) 1+ tan« tan 8

sin 20 = 2 sin o« cos « cos2a = cos?a —sina=1—2sina =2 cos?a —1

2 tan «
tan 2a = 5
1 —tan® «
. g 1 —cosa 5 QU 1+ cosa 9 1 —cosa
simm- = = cos® — = tan* — = ———
2 2 2 2 2 14 cosa
o} 1 —cosa sin «v
tan — = - =
2 sin «v 1+ cosa
Sum of trigonometric functions
sina +sinf = 2sina+6 Cosa_ﬁ sina —sinf = ZSina_ﬁ Cosa+6
2 2 2 2
cosa +cosf = 2 cos Qﬁcos 25 cosa — cos f = —2 sin Qﬁsm 25

sin(a — ()

sin(a + B)
cosa - cos 3

cosa - cosf3

tana + tan f = tana — tan 8 =




