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The inverse function of y = tan(x)

Graph y = tan(x).

Inverse tangent function

Define the inverse tangent function as:
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‘X =tan(y) &y = tanfl(x) = arctan(x) ‘
Domain: D =R, Range R = (7%7 %)

y = tan(x) is one-to-one when restricted to  Note: arctan is an odd function:
the domain D = (—%, 5) with range R = RJ. arctan(—x) = — arctan(x)
y
(1) arctan(\ﬁ) = Q arctan(2 + \/§) = @ arctan(2) =?
=2 =60° (use a calculator!) arctan(2) ~ 63.43°
— — w  __ 5w ~ LT
(2] arctan(_g) = =15 =T5 =1 0343 - 555 ~ 1.107
-1 = 230° Q arctan(v/3-2) = @ arctan(-5) =7
B — _15° arctan(—5) ~ —78.69°
9 arctan(fl) = - 15 —_=x ~ —1.373
=T = 45° 180 12
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The inverse function of y = sin(x)

Graph y = sin(x).
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y = sin(x) is one-to-one when restricted to the

Inverse sine function

Define the inverse sine function as:

’ x =sin(y) < y = sin_*(x) = arcsin(x) ‘
Domain: D =[-1,1], Range R = [-7, 7]

arcsin is an odd function:
arcsin(—x) = — arcsin(x)

Note:

domain D = [-Z, 7] with range R = [-1,1].
4
o arcsm(%) (#] arcsin(i‘/gzﬁ) = o arcs!n(—0.3) =7 .
=7 =45° (use a calculatorl) arcsin(—0.3) ~ —17.46
— 15° = ud ~ —0.3047
@ arcsin(— ? = =15 =155 =15 @ arcsin(7) =7
= -2 =-60° P (V2-V2y L .
3 ° arcsm(o )= o arcsin(7) is undefined,
o arc7sr|n(1) :0 =225" =225 775 =3 since the domain of
=3=90 arcsin is D = [—1,1].
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The inverse function of y = cos(x

Graph y = cos(x).

)

Inverse cosine function

. o Define the inverse cosine function as:
x ‘ 0l & | % |32 ‘ 3| T | % —
, ‘ 2210 ‘ Y VY R ’x:cos(y)@y:cos (x):arccos(x)‘
- Domain: D = [-1,1], Range R = [0, 7]
F leld dame
15)}/8 76 W 11 1 (77371)5 6 7 é{io
y = cos(x) is one-to-one when restricted to the Note: arccos is neither even nor odd!
domain D = [0, 7] with range R = [—1,1]. ) But:  arccos(—x) = m — arccos(x)
4
Q arccos(3) = Q@ arccos( \/51\/5 - @ arccos(0.55) =?
=3 =60° (use a calculator!) arccos(0.55) ~ 56.63°
— 75° —75. T _ 5T ~ 0.988
(2] arccos(f§) = =0"=0 %=1 )
= = 135° ° arccos(—lzg) _ @ arccos(—2.3) =" .
o (—1) = 165 — 165 . _ ln arccos(—2.3) is undefined,
a_rc;?s_ 12200_ =165" = ‘180 T 12 since the domain of
R arccos is D = [—1,1].
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Solving equations tan(x) =

Cc

Solve for x: tan(x) =1 One solution comes from
3w i i i
‘ ‘ ‘ ‘ x = arctan(1) = —
L L : : 4
3 ‘ ‘ ‘ All other solutions come from adding or
/ ! 1l /' ! / 1 subtracting 7s:
: “o o . = / U s T T s
79%‘&Efik2i %%? 7’41132 gi;gj;n 10 ’Z 27r7277r,z,z+ Z 2m, .
! ! ! ! General solution:
12 ] ] ] T
! ! ! ; X:7+n«7r, forne Z
zd 4
4
Solving tan(x)
i i 35 i i i
jw jw jw | jw jw jw One solution comes from
/ / e ‘3 ‘3 x = arctan(c)
—foosFeb 331/ 112 4 3 7 B All other solutions come from adding or
: : grEeand : : subtracting multiple of 7s:
f ‘ g ‘ ‘ x:arctan(c)+n~7r‘ forneZ
‘ ‘ I ‘ ‘
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Solving equations with tan - exercises

@ Solve for x: tan(x)+1=0

Solve tan(x) = ¢

Solution:
Solution: ’x:arctan(c)+n~7r‘for neZ = tan(x) = —1 .
arctan(—1) = —%
:>X:7%+nﬂ', forne Z
© Solve for x: tan(x) = —v/3 @ Solve for x: tan(x) —v3=0
Solution: Solution:
arctan(~v/3) = —3 = tan(x) = V/3
=x=—%+nm forneZ arctan(\/g):g
@ Solve for x: tan(x) = ? =x=%+nm forncZ
Solution: 3 @ Solve for x: tan?(x) —tan(x) =0
arcta:(T) =% Solution:
= x =g +nm fornel = tan(x) - (tan(x) — 1) =0
@ Solve for x: tan(x) =0 = tan(x) =0 or tan(x) =1
Solution: arctan(0) =0
arctan(0) =0 arctan(l) = ¢
= x=0+nm forneZ =x=0+4+nm, forneZ

orx=7%+nm forneZ
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Solving equations with tan - exercises

Q Solve for x: tan’(x)—1=0
Solution:
Substitute u = tan(x)
2P -1=0=1=1=>u=4%41
= tan(x) =1 or tan(x) = —1

Solve tan(x) = ¢

Solution: ’x =arctan(c)+n-m ‘ forneZ

@ Solve for x: tan?(x)++/3tan(x) =0 arctan(l) = T
Solution: arctan(—1) = —%
Substitute u = tan(x) =>x=Z+nm fornelZ
=u’+v3u=0 \:}u(qu\ﬁ):O orx=—%+nm fornelZ
=u=0o0ru=—-V3 2
Ive for x: 3t —-1=
= tan(x) = 0 or tan(x) = —/3 O Solve for x: - 3tan’(x) °

Solution:
Substitute u = tan(x)
=3P -1=0 =3P =1

arctan(0) =0
arctan(—+/3) = - %

=x=0+nm,forneZ

2 _ 1 1 3
=>u =3 = u= :I:— =+
or x=—% +nm, for n € Z 3 3
= tan(x) = ‘[ or tan(x) = ?
arctan(%) z
V3
arctan(— )— -Z

:>x:%—|—n7r forneZ
orx=—%+nm forneZ
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