ESSENTIAL TRIGONOMETRY (II): INVERSE TRIG FUNCTIONS

INVERSE TRIG FUNCTIONS: (To avoid confusion with the reciprocal, write ’arctrg =’ instead of ’trg_lx’)

e 0 =arcsinr <= sinf = x where 0 € [fg,g] =QIuQIV

e § =arccosz <= cosf =z where § € [0,7] = QI U QII

e O =arctanz <= tanf = x where 0 € (fg,g) C QluQIVv

e § = arccsc ¢ <= csc = x where 0 € [fg,g] \ {0} C QIUQIV

e 0 = arcsec x <= secf = x where 0 € [O,ﬂ']\{g} C QluQII

e  =arccot x <= cot@ = x where 6 € (0,7) C QLU QIIL
EXAMPLE: Find EXACTLY: (a)arccoss (b) arctan(—1) (c) arcesc(—v/2)

(a) 0 = arccos 3 <= cos = 1 where 6 € [0,7] = 0:6002

(b) 6 = arctan(—1) <= tanf = —1 where 0 € (—3,3) = 0= —45° =| —
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(c) 0 = arccse (—v2) <= cscf = —v2 where 0 € [—-Z, Z]\{0} = sin@zf% where 6 € [-3,2]\{0} = 6=|—
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EXAMPLE: Find EXACTLY: (a) arcsin(—3.5) (b) arcsec (—%) (c) arcesc 0

(a) 0 = arcsin(—3.5) <= sinf = —3.5 wheref € [-3, 5], but —3.5 ¢ Rng(sin6). Thus, 0 € ) —> ’ arcsin(—3.5) is undefined

(b) 6 = arcsec (—1) <= secf = —1% where6 € [0,7]\{3} = cos = —7 ¢ Rng(cosf) = |arcsec (—%) is undefined

(c) @ =arcesc 0 <= csc =0 where 0 € [-3, 2]\ {0} = % =0 = 1=0 = ’arccsc 0 is undeﬁned‘
sin

EXAMPLE: Find EXACTLY: (a) tan ( arcsin (——= (b) cos ( arcsin  + arccos (—2 (c) csc (2 arccot (—2
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(a)@zarcsm(—%) = sm@z—%whereé’e[—g,g] = 0 QIV = { /3 } = r=1

i 1)) = _y_-l_
Hence, tan (arcsm (—ﬁ)) =tanf := o —

=1
(b) A=arcsin; = sinA =1 where A€ [-3,3] = AcQl = { ba } = 24 =+V15

ra=4
B = arccos (—2) <= cos B=—2 where B€ [0,7] = B € QIl = { xB:; } = yp = V21
rg =

TA B TA B 20

= cos(A+B) = cos Acos B—sin Asin B := (LA) (LB),CLA) (LB) — (@) (2)-(3) (%) | _2vV15+ V2l

(c) @ = arccot (—3) = cotf = —% where § € (0,7) = 6 € QIl = { x:;l } = r=+5
y:
R 1 1 1 1 e
Hence, csc (2 arccot ( 2)) = csc(20) = Sn(20) ~ Zsinfoosd 2 D) =3 (L) (\—Tl) =13
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