Review of Inverse Trigonometric Functions:

None of the Trigonometric Functions is 1-1, so none of them have inverses without

restricting their domains.

Inverse Sine: The restriction on the domain of the sine function is {—% %}
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The graph of the inverse sine function is found by reflection about the line y = x.

sin” x is the angle in {—% %} whose sine is Xx.



Examples:

1. sin*(-1) 2. sin”(—%)
T r
2 6

4. sin(sin‘l(é))

3. sinl(
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= 1(x))=x for —1<x<1
; sm(sm (x)) X for X
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5. sin™

N

sin(%’f)) 6. cos(sin‘l(—%)) w
, 4
Cosine is a—dj, SO ﬂ
hyp 5 g
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It’s not &£ because it’s not in
the range of the inverse sine.




Inverse Cosine: The restriction on the domain of the cosine function is [O,ir].
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The graph of the inverse cosine function is found by reflection about the line y = x.

N | N

cos™ x is the angle in [0,z ] whose cosine is x.



Examples:
1. cos™(1)

3. cosl(—ﬁl
2
3_7z
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5. cos”(cos(—#))

4
4

It’s not —Z because it’s not in

the range of the inverse cosine.

4. cos(cos™(—1))

1
o 1(x)) = x for —1<x<1
: cos(cos (x)) x for X

T

6. sin(cos*(¢))

Sine is
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Inverse Tangent: The restriction on the domain of the tangent function is (—% %)
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The graph of the inverse tangent functinn is found by reflection about the line y = x.

_1_5_

tan™ x is the angle in (—% %) whose tangent is X.



Examples:

1. tan*(-1)
_Z
4
3. tan‘l(\@)
\/—:%3:>sine IS @ SO %

It’s not 4% because it’s not in
the range of the inverse tangent.

2. tan*(—%)
L — sine is 1 so -2~
J3 £ 2 6

4. tan(tan* (1))

—% tan(tan*(x))=x

6. sin(tan

Sine is

A

5
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Inverse Secant: The restriction on the domain of the secant function is [0%) U (% ,7Z':|
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The graph of the inverse secant function is found by reflection about the line y = X.
3 =
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sec™ x Is the angle in [O%) U (% ,n} whose secant is X.



Examples:

1. sec™(-1)

Cosine must be -1, so .

3. sec” (%)
J3

Cosine must be —, so Z.
2 6

5. secl(sec(—%))
27

9

It’s not —2% because it’s not in
the range of the inverse secant.

2. sec*(ﬁ)

. 1
Cosine must be —, so i

J2' 4

4. sec(sec”(-3))

-3 ,sec(secl(x)) —xforx>1lorx<-1

T

6. sin(sec™(—2 V
(') N
.. opp 4 |

Sine Is —, so —. -3
hyp 5




Inverse Cotangent: The restriction on the domain of the cotangent function is (0,7:).
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(1) =2
co () 1
3

t(-1) =2
co ( ) .

Inverse Cosecant: The restriction on the domain of the cosecant function is
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csc™(2)

Sine must be % SO Z.
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Sine must be —, so ——.
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Trigonometric Equations:

Because of the periodicity of the trigonometric functions, trig. equations will
generally have infinitely many solutions. Unless it’s stated otherwise, we’ll just find

the solutions in the interval [0,27z).

Examples:
1. 2sinf+3=2
sing=-2=0="" 17 0r 1" iag  oro=2T T o0 T
2 6 6 6 6 6
7 1
The only values in the interval [0,277) are ?ﬂ and Tlﬁ
2. tan’f =1
tanH:J_r1:>9:£,£+27z,...or9:5—ﬂ,5—”+27r,...orezg—ﬂ,g—”qtzm...or9:7—”,7—”+27r,...
4 4 4 4 4 4 4 4

_ _ [
The only values in the interval [0,27) are Z,SZ ,SZ, Z




3. 0820 =-1

29:7z,7z+27r,7z+47z,...:>sz,s—”,S—ﬂ,
2 2 2
The only values in the interval [0,27) are % and 377[
4.csCt=—F
f
v_ _r Z+27z,... or o Z—ﬂ 2—7Z+27z =>0=r,0x,..0r 0=2x8mx,...
3 33 3 3 3

The only value in the interval [0,27) is 7.



5. sin(ze—zj =-1
2

20—2:3—ﬂ,3—”+27z,3—7r+47r,...OI’26’—£=3—ﬂ—27r,3—ﬂ—47r,...:>6’:7r,27z,...0r6’=0,—7r,...
2 2 2 2 2 2 2

The only values in the interval [0,27) are O and 7.

6. 2sin@—-sin@=0

Factor into sin@(2sind-1)=0= Zsine(sine—%j =0=sind=0or sing :%

—0=0727...000="T 1oz or9="2>" o .
66 66

The only values in the interval [0,27) are 0,7[,%,%.



7.2c0s°@+cos@—-1=0

Factor into (2cosé—1)(cos@+1)=0= cosd = -1 or cosd = %

:39=ﬂ3ﬂwJN9=z¥z+&h”OYQZEZE£+2m“.
3 3 3 3

The only values in the interval [0,27) are 7[,% 5?”

8. sin"@—cos’ @ =1+coséd {Trig. identity: sin*6d=1-cos* 6.}
1-2cos’@=1+cosf@ = 2cos° 0 +cosf =0= Zcose(coseJr%j =0=cos@d=0o0r cosd = —%

37 3rx 2w 271 Ar Ar

0= g or 0= o or0=L L or or =" o .
2 22 33 3'3

NN

: . 21 4
The only values in the interval [0,27) are %3; ;T ;




9. cos@—sin(—0) =0 {Trig. identity: sin(—0)=-sin6.}

cos@+sin¢9:0:>cosé?:—sin6?:>0:3—7[,3—”+27z,... or 9:777[,7—ﬂ+27r,...

. . 3 7
The only values in the interval [0,27) are Iﬂ and Tﬂ

10. 2sin*@—-5sin@+2=0

Factor into (2sing -1)(sind—-2)=0=sind = % or sind = 2 >1(Not Possible!)

:>6’:E —+2r,... 0r6’=%,%+27z,...

T
6 6

The only values in the interval [O,27z) are % and %



11. 3sin@+2sin@d—-1=0

Factor into (3sin@-1)(sin@+1)=0=>sind = % orsind =-1

:>9:3—7T,3—ﬂ+27z,...0r9:sin1 } sin™ E +27,...0r @ =m—-sin” E | 7 —sin™ E +21,...
2 2 3 3 3 3

: : r . (1 . (1
The only values in the interval [0,27z) are 77[ ,sml(éj T — sml(g}

12. sind—-+/3cosd =1 {Square both sides, and use sin*#+cos* 6 =1.}
Square to get sin’ @ — 2+/3sin@cosd +3cos’ @ =1= 2¢0s’ & — 2+/3sindcos O =0

= 2cos€(cos@—ﬁsin9):0:>0059:0 or cos@ —+/3sin@=0=cosd =0 or tan9=%
37 37

:>t9=£,£+27z,...Or¢9:—,—+27z,,,,orgz 1z
2 2 2

+27,...0 0=— —+2r1,...

. . _ 3 7
The only possible solutions in the interval [0,27z) are rorrr

2'2'6 6




77z
The only ones that actually are solutions are — " and 2

13. sin26 =cos @ {Trig. identity: sin260 =2sin@cosf .}

2sIn@cos@ =cosf = 2sinfdcosd —cosfd =0 20058(3in6’—%)=0:> cos@d =0 or sinG:%
2

9:£,£+2 or&—s—” 3—7T+27z or9=£,£+ 72',..OI'9—5—7Z- 5—7[+27z,...
2 2 2 2 6 6 6 6
The only values in the interval [0,27[) are %377[ % %

14. cos20+6sin° 0 =4
{Trig. identity: cos26 =cos® & —sin’ @ or 2cos’@—1or 1-2sin° 4.}

1+4sin26?:4:>sin26’=§:>sin9:i§:9—££+27z,...0r6? 2—7Z2—7T+27r
4 2 3 3 3
or6’—4—”4—ﬂ+27z or9—5—”5—ﬂ+27z
3 3 3 3



. . 2w 4 5
The only values in the interval [0,27) are = % 2% 2%

3'3'3'3°
15. sin26 —sin46 =0 {Trig. identity:sin48 = 2sin26cos 26 .}

sin260 —2sin20co0s 20 =0 = sin20(1—2c0s26) =0 = sin20 =0 or c0s20 =%

0 20-0x2737.. 0r20="" 2 on T an  or20="F 2 2, ar
3'3 3 33 3
:>¢9=0,£,7Z,3—7Z,...Oré’zz,z+7z,£+2ﬂ,...0r9:5—ﬂ,5—ﬁ+7r,5—7z+27z,...
2" 9 6'6 6 66 6

. . { 1
The only values in the interval [0,27) are 0,%,7:,3—7r r Ir or Ur

26 6 6 6

16. cos’@+2cos@—-4=0

+2./5

:cosez_z—
2

From the quadratic formula cosé = —c0sd=-1++/5

—2++4+16
2

— 050 =-1++/5> 1( Not possible!) or cos@ = —-1- J5 < —1(Not possible!)

So there’s no solution.



17. sin“@+cos’@+1=4
0<sin“@<1,0<cos’0<1

So| 0 |[<sin“@+cos’@<| 2

So| 1 |<sin“@+cos’@+1<| 3

So?

The left-side can’t possibly equal 4, so there’s no solution.



18. (1+sin*@)(2—cos’ 0) =7

1<1+sin“0<2,1<2-c0s’0<3

So| 1 |<(1+sin“@)(2—cos’0)<| 6

So?

The left-side can’t possibly equal 7, so there’s no solution.



