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Learning outcomes Prove the trigonometric functions,the inverse trigonometric

functions. And solve trigonometric equation.
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Intended destination Find the domain and the range and the value of the inverse of

the tangent function
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The inverse of the tangent functions (arc tangent)
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2 x=tany NABIID y=arctan x
-1 b b
fFr=ix,y)/x=tany,——<y<—
{( y) Y= y<2}
a 1 = —1_ _ T T
y=tan x WIITH ¥4 f1—1 1io f _{(x,y)/y_arctan x,—5<y<5}
f:{(x,y)/y:tanx,—§<x<g} D, . = R, .=

D; = x-Z<x <X Rf =R
2 2

fatly  x=tany Araiila y = arctan x
La? tan(arctan Xx) = X ,XeR

arctan(tan x) = x —g<x<g




Alternate Example 1 Find the values of the inverse of the functions

1. tan(arcsin (cos g))

=tan(arcsin g)
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Wi) arcsin 7=9 , —

V3

.'.sin(9=—,9=E
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.. tan(arcsin (cos E) —tan 6 = tan =~
6 3
=3

Example 2 Prove the identity

arctan x +arctan( —x ) =arctan 0

solution 19 arctan x = A . tan A = x

arctan(—x) =B ..tanB =—x

(arctan x +arctan( —x)) =....... (A+B)

2. arcsin i+arctan E
5 4

solution

1ﬁ}arcsin %: A .. sin Azg.z cos A=....

1¥arctan > =B - tanB = >
4 1
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1) tan(arctan
2) csc (arctan %)
3) sinfarctan( —3)]
4) cos(arctan3.2709)
5) sin[arctan 2]

2. AR

1) arctan %+arctan %=arctan 1

2) 2arctan 1 arctan 4
2 3

3) sec(arctan x) =V1+ x2
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f :{(x,y)/y:arctan X'_§<Y<E} Df,l =R Rf,lf (7,—)

% [] d' 1 d o 1 dy
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2. cosAzE.'.sinBzé,cosB:i
5 5 5

sin(arcsin 4 +arctan E) = sin( A+ B) =sinAcosB+cosAsinB= 4.4 + 3.3.2 =1
5 4 55 55 25

.4 3 . 1
arcsin g + arctan Z =arcsinl =—

A106199 2 JUAAII arctan X +arctan( —x ) = arctan 0

ax o

8 19 arctan x =A . tan A =x , arctan(—x) =B ..tanB =—x

tan (arctan x +arctan(—x)) =tan(A+B)

_ tanA+tanB

1—_tan AtanB
_ X+(=Xx) 0
1—x(-x)

arctan x +arctan( —x ) = arctan 0

=1 U
magnuvntia

1 - 3+/10 2+/5
I n = 2) 5 3) 4) 02924 5) 25
2 10 5
3 1
2. 1) arctan Z+arctan ?zarctan 1
3 1 25
3 1 17 28
arctan Z +arctan — = arctan ﬁ =arctan§ =arctan 1
4 7 28
1
1 2.5 1, 4
3) 2arctan— =arctan = arctan = arctan — Il@] 2arctan— = arctan —
1, 1 3 2 3
1-() 1-7 3
2 4 4
3) sec(arctan x) = secO 1% arctan x=0 , tan 0 =x

=vJ1l+tan?é
=1+x?
sec(arctan x) =+/1 + X 2



