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(Appendix C) Trigonometry Angles

Angles can be measured in degrees or radians (abbreviated as rad).
The angle of a complete rotation contains 360°, which is the same as
27 rad. Therefore

7 rad = 180°.
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(Appendix C) Trigonometry Angles

Angles

Angles can be measured in degrees or radians (abbreviated as rad).
The angle of a complete rotation contains 360°, which is the same as
27 rad. Therefore

7w rad = 180°.

180 ° o o T
1rad = (ﬂ) ~ 57.3°, 1° = @rad ~ 0.017 rad.
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(Appendix C) Trigonometry Angles

Angles

Angles can be measured in degrees or radians (abbreviated as rad).

The angle of a complete rotation contains 360°, which is the same as
27 rad. Therefore

7w rad = 180°.

180 ° o o T
1rad = (ﬂ) ~ 57.3°, 1° = mrad ~ 0.017 rad.

The following table shows the correspondence between degrees and
radians for some common angles.

Deg.| 0°| 30°| 45°| 60°| 90°| 120°| 135°| 150°| 180° | 270° | 360°
Rad.| O %’T %’T %’r T 37” o

(e lE]
INE
ol
ASIE]
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(Appendix C) Trigonometry The Trigonometric Functions

The Trigonometric Functions

hypotenuse

opposite 0
= A
adjacent I_
ing = o — hyp ing =Y —r
sinf = p cscl = oo sinf = r csce_};
cosf = ¢ secezﬁ cost =7 sect = 4
— 9pp — a4 Y =X
tanf = 75 cotd = o |tanf =< cotf =
Acute angles Obtuse or negative angles

FreeCalc Math 140 Lecture 3 February 5, 2013



(Appendix C) Trigonometry The Trigonometric Functions

y

Find the exact trigonometric ratios
for § = 27 /3 = 120°.

Slnzlz COSZj: tanz—ﬂ:
3 3 3
2T 27 27
CSC? = sec? = CO'[? =
FreeCalc Math 140 Lecture 3

February 5, 2013



(Appendix C) Trigonometry The Trigonometric Functions

y

Find the exact trigonometric ratios
for § = 27 /3 = 120°.

Slnzlz COSZj: tanz—ﬂ:
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(_17 \/§ ............
: Find the exact trigonometric ratios
V3 2 for § = 27/3 = 120°.
2§r
| NN,
-1
smz—ﬂ— cosz—ﬂ— tanz—ﬂ—
3 3 3
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(—LV3). ...
: Find the exact trigonometric ratios
V3 2 for § = 27/3 = 120°.
2§r
z ALY
-1
2 27 2
sin = = cos — = tan?:
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(_17 \/§ ............
: Find the exact trigonometric ratios
V3! 2 for § = 27/3 = 120°.
2§r
| AN
-1
. 2r /3 27 2
sm?_7 cos?_ tan?_
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(_17 \/§ ............
: Find the exact trigonometric ratios
V3 \2 for § = 27/3 = 120°.
2§r
| SN
-1
.2 /3 2r 27
sm?_7 cos?_ tan?_
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(_17 \/§ ............
: Find the exact trigonometric ratios
V3 2 for § = 27/3 = 120°.
2§r
| SN
-1
.2 /3 2r 1 27
sm?_7 cos?_ 5 tan?_
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(_17 \/§ ............
: Find the exact trigonometric ratios
V3 2 for § = 27/3 = 120°.
2§r
z NN
-1
. 2r /3 2r 1 2r
sm?_7 cos?_—é tan?_
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(—LV3). ...
Find the exact trigonometric ratios
V3! 2 for § = 27/3 = 120°.
z ALY
-1
2r /3 21 1 2r V3
sin"- =5 008 = 5 tan - = =3 = —V3
csc 2m _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y

(_17 \/§ ............

: Find the exact trigonometric ratios

V3 2 for § = 27/3 = 120°.
| NN,
-1
. 2r /3 27 1 2r /3
sin"- =5 cos = -3 tan3—_—1——\/§
csc or _ sec er _ cot er _
3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(—LV3). ...
: Find the exact trigonometric ratios
V3! 2 for § = 27/3 = 120°.
z NN
-1
.2 /3 27 1 2r /3
sin"- =5 cos = -3 tan3—_—1——\/§
cscz—ﬂ—i secz—ﬂ— cotz—w—
3 3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(—1.V3) ...
: Find the exact trigonometric ratios
V3 2 for = 27/3 = 120°.
: NN
-1
. 2r /3 27 1 2r /3
Sng =3 g3 tang = 5 = V3
CSCZ—W—i secz—w— CO’[Z—W—
3 V3 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(-LV3) ...
: Find the exact trigonometric ratios
V3 2 for 6 = 27/3 = 120°.
z NN
-1
.21 V3 2r 1 2r V3
Sln?—? OS?——E ta ?—_71——\/:;
cscz—7r—i secz—w——g——Z cotz—ﬁ—
3 V3 3 1 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(-LV3) ...
: Find the exact trigonometric ratios
V3 2 for § = 27/3 = 120°.
2§r
z NN
-1
.2 /3 27 1 2r /3
Sng =3 g3 L
cscz—7r—i secz—ﬂ——g——2 cotz—ﬂ—
3 V3 3 1 3
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(Appendix C) Trigonometry The Trigonometric Functions

y
(—LV3). ...
: Find the exact trigonometric ratios
V3! 2 for § = 27/3 = 120°.
z NN
-1
.2 /3 27 1 2r /3
sin"- =5 cos = -3 tan?—j——\/@
cscz—7r—i secz—ﬂ——g——2 cotz—ﬁ——L
3 V3 3 1 3 3
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions
of 6.

sing = tanf =
cscl = sech =
0 cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions
of 6.

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

5 X =
sing = tan6 =
cscl = sech =
0 cotd =
2
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions
of 6.

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,

5 X =
sing = tan6 =
cscl = sech =
0 cotd =
2
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions
of 6.

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,

5 @ Therefore x2 = ,so0 x =
X =
sing = tan6 =
cscl = sech =
0 cotd =
2
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

5 X =

FreeCalc Math 140

V21

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

sing = tanf =
cscl = sech =
cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

5 X =

FreeCalc Math 140

V21

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

sing = tanf =
cscl = sech =
cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

FreeCalc Math 140

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

sing = @ tan6 =

cscl = sech =

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

5 X =

FreeCalc Math 140

V21

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

sinezg tand =

cscl = sech =

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

5 X =

FreeCalc Math 140

V21

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,

@ Therefore x2 = 21, so x = v/21.
sinf = Y21 tgng — vat

5) 2

cscl = sech =

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

5 X =

FreeCalc Math 140

V21

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,

@ Therefore x2 = 21, so x = v/21.
sinf = Y21 tang = V2t

5) 2

cscl = sech =

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

FreeCalc Math 140

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.
@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = V/21.
sing = Y21 tang = v2!

5 2

_ 5 _
cscl = NV sech =
cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.

FreeCalc Math 140

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.
@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = V/21.
sinfg = @ tanf = @

cscl = sech =

Bl
N

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

of 9.

FreeCalc Math 140

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

sinez@ tanH:@

csch = sect = 3

Bl
N

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions

of 9.
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@ Label the hypotenuse with length 5 and the
adjacent side with length 2.
@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = V/21.
sinfg = @ tanf = @

csch = secf = 3

Bl
N

cotd =
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(Appendix C) Trigonometry The Trigonometric Functions

If cos @ = % and 0 < 6 < 7/2, find the other five trigonometric functions
of 6.

@ Label the hypotenuse with length 5 and the
adjacent side with length 2.

@ Pythagorean theorem: x? + 22 = 52,
@ Therefore x2 = 21, so x = v/21.

S) X =21
sinez@ tanH:@
— 5 _5
cscl = =  secl =3
0 — 2
5 cote_m
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(Appendix C) Trigonometry Trigonometric Identities

Trigonometric Identities

Definition (Trigonometric Identity)

A trigonometric identity is a relationship among the trigonometric
functions that is true for any value of the independent variable.
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(Appendix C) Trigonometry

Y

5 L]

r

: 0

- N
sing =% cscez§
cosf =% sech ==
tang =% cotezf

FreeCalc Math 140

Lecture 3

@ csch =
@ secf =
@ cotf =
@ tanf =
@ cotf =

Trigonometric Identities

1
sin 6@
1

cos @

_1
tané
sin @
cos 6
cos 6
sind

February 5, 2013




(Appendix C) Trigonometry Trigonometric Identities

(650 N

5 L]

r

: 0

. A
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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(Appendix C) Trigonometry Trigonometric Identities

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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sin 0 + cos®
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(Appendix C) Trigonometry

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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Trigonometric Identities

sin 0 + cos®
2 2
X
L+
2y
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(Appendix C) Trigonometry

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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Trigonometric Identities

sin 0 + cos®
2 2
y X'
7z e
y2 —|—X2
r2
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(Appendix C) Trigonometry

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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Trigonometric Identities

sin 0 + cos®
y2 X2
7z e
y2 + X2
2
r2
r2
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(Appendix C) Trigonometry

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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Trigonometric Identities

sin 0 + cos®
2 2
y X'
7z e
y2 —|—X2
r2
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(Appendix C) Trigonometry

(650 N

5 L]

r

: 0

= N
sing =7 csch=7
cosf =% sech=1_
tang = § cotd =7
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Trigonometric Identities

sin 0 + cos®
2 2
X
L+
2y

y2+X2

Therefore sin®6 + cos260 = 1.

Lecture 3
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(Appendix C) Trigonometry

Y
5 L]
r
: 0
- N
sing =% cscez§
cosf =% sech ==
tang =% cotezf

FreeCalc Math 140

Trigonometric Identities

Example (tan®4 + 1 = sec?6)

Prove the identity
tan®6 + 1 = sec?é.
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(Appendix C) Trigonometry

Y
5 L]
r
: 0
- N
sing =% cscez§
cosf =% sech ==
tang =% cotezf

FreeCalc Math 140

Trigonometric Identities

Example (tan®4 + 1 = sec?6)

Prove the identity
tan®6 + 1 = sec?é.

sin®0 +cos?) = 1
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(Appendix C) Trigonometry Trigonometric Identities

Y

; L]

r

: 0

- N
sing =% cscG:§
cosf =% sech ==
tang =% cotezf

FreeCalc Math 140

Example (tan?d + 1 = sec? )

Prove the identity

tan?6 + 1 = sec?6.

sin® 6 + cos? 0
sin9  cos26
cos?2f cos?6

Lecture 3

cos2 6
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(Appendix C) Trigonometry Trigonometric Identities

Example (tan?d + 1 = sec? )

N~ L Prove the identity

: r tan®0 + 1 = sec?4.

- 9\ sin?0 4+ cos’f = 1
sinf cos?d 1
c0s20 | cos?0 cos?d

sin =% csch =1 tan®0+1 = sec®d
cosf =% sech ==
tang =% cotd = 5
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(Appendix C) Trigonometry Trigonometric Identities

(XY e
; L]
r
: 0
= M
sing =7 csch=7
cosf =% sech=1_
tang =y cotd =7
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Lecture 3

@ Positive angles are obtained
by rotating counterclockwise.
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(Appendix C) Trigonometry Trigonometric Identities

sing =7 csch=7
cosf =% sech=1_

-y _ X
tan = ¢ cotd =

FreeCalc Math 140

@ Positive angles are obtained
by rotating counterclockwise.

@ Negative angles are obtained
by rotating clockwise.
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(Appendix C) Trigonometry

sing =7 csch=7
cosf =% sech=1_

.y _ X
tan = ¢ cotd =

FreeCalc Math 140

Lecture 3

Trigonometric Identities

@ Positive angles are obtained
by rotating counterclockwise.

@ Negative angles are obtained
by rotating clockwise.

@ If (x,y) is on the terminal arm
of the angle 6, then (x, —y) is
on the terminal arm of —6.

February 5, 2013



(Appendix C) Trigonometry Trigonometric Identities

(X,y @ Positive angles are obtained

~C L] by rotating counterclockwise.

r @ Negative angles are obtained

: 0 by rotating clockwise.

] \ @ If (x,y) is on the terminal arm
j of the angle 6, then (x, —y) is
-0 on the terminal arm of —6.

.
(Xa *y)

sing =7 csch=7

cosf =% sech=1_

tang =y cotd =7
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(Appendix C) Trigonometry Trigonometric Identities

(x,y @ Positive angles are obtained
~ L] by rotating counterclockwise.
: r @ Negative angles are obtained
by rotating clockwise.
@ If (x,y) is on the terminal arm
of the angle 6, then (x, —y) is
on the terminal arm of —6.

L]
L]/

: r o sin(—0) ==Y =-Y= —sing.
(Xa*y):

sing =7 csch=7

cosf =% sech=1_

tang =y cotd =7
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(Appendix C) Trigonometry

(XY e
; L]
r
: 0
= A
— |/
: —0
: r

(Xa*y)

sing =7 csch=7
cosf =% sech=1_
tang =y cotd =7

FreeCalc Math 140
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Trigonometric Identities

@ Positive angles are obtained
by rotating counterclockwise.

@ Negative angles are obtained
by rotating clockwise.

@ If (x,y) is on the terminal arm
of the angle 6, then (x, —y) is
on the terminal arm of —6.

@ sin(—0)=F =-Y = —sing.
@ cos(—f) =% = cos¥b.
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(Appendix C) Trigonometry

(XY e
; L]
r
: 0
= A
— |/
: —0
: r

(Xa*y)

sing =7 csch=7
cosf =% sech=1_
tang =y cotd =7

FreeCalc Math 140
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Trigonometric Identities

@ Positive angles are obtained
by rotating counterclockwise.

@ Negative angles are obtained
by rotating clockwise.

@ If (x,y) is on the terminal arm
of the angle 6, then (x, —y) is
on the terminal arm of —6.

@ sin(—0)==rt=-L= —sino.

@ cos(—#) = % = cos¥.

@ sin is an odd function.
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(Appendix C) Trigonometry

(XY e
; L]
r
: 0
= A
— |/
: —0
: r

(Xa*y)

sing =7 csch=7
cosf =% sech=1_
tang =y cotd =7

FreeCalc Math 140

Lecture 3

Trigonometric Identities

Positive angles are obtained
by rotating counterclockwise.
Negative angles are obtained
by rotating clockwise.

If (x,y) is on the terminal arm
of the angle 6, then (x, —y) is
on the terminal arm of —6.
sin(—0) = =¥ = —-£ = —sing.
cos(—0) = £ = cos¥d.

sin is an odd function.

X< =

cos is an even function.
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sinf =% csch =
cosf =% sech =1

_Y _ X
tand = ¢ cotd = §
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(Appendix C) Trigonometry Trigonometric Identities

OO e
; L]
r
: 0
. N

[/

sing =2 cscez§
cosf =% sech =1
tang =% cote9:§

FreeCalc Math 140

Lecture 3

@ 27 represents a full rotation.
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Y
; L]
r
: 0
] R

</

sing =2 cscez§
cosf =% sech =1
tang =% cote9:§

FreeCalc Math 140

Lecture 3

Trigonometric Identities

@ 27 represents a full rotation.

@ 0 + 27 has the same terminal
arm as 0.
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(Appendix C) Trigonometry Trigonometric Identities

OOY e
; L @ 2 represents a full rotation.
: r @ 0 + 27 has the same terminal
0 arm as 6.

1 % @ 6 + 27 uses the same point
N (x,y) and the same length r.

sind =% csch = §

cosf =% sech =1

tang =% cotd = f
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(Appendix C) Trigonometry Trigonometric Identities

X
by ~ L @ 27 represents a full rotation.
: r @ 0 + 27 has the same terminal
0 arm as 6.
] N @ 0+ 27 uses the same point
1/

(x,y) and the same length r.
@ sin(f + 2r) = siné.
@ cos(f + 2m) = cos .

sinf =% csch =
cosf =% sech =1

_Y _ X
tand = ¢ cotd = §
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(Appendix C) Trigonometry

Y
; L]
r
: 0
] R

</

sing =2 0309:§
cosf =% sech =1
tang =% cotezf

FreeCalc Math 140

Lecture 3

Trigonometric Identities

@ 27 represents a full rotation.

@ 0 + 27 has the same terminal
arm as 6.

@ 6 + 27 uses the same point
(x,y) and the same length r.

@ sin(f + 2r) = siné.
@ cos(f + 2m) = cos .

@ We say sin and cos are
2m-periodic.
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

Substitute —y for y, and use the fact that sin(—y) = — siny and
cos(—y) =cosy:

sin(x —y) = sinxcosy — cosxsiny
cos(x —y) = cosxcosy + sinxsiny

FreeCalc Math 140 Lecture 3 February 5, 2013
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The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

To get the double angle formulas, substitute x for y:

sin2x = 2sinxcosx
cos2x = cos?x —sin®x
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

To get the double angle formulas, substitute x for y:

sin2x = 2sinxcosx
cos2x = cos2x —sin®x
Rewrite the second double angle formula in two ways, using
cos?x =1 —sin®xandsin®x =1 — cos? x:
cos2x = 2cos?x —1
cos2x = 1-2sin?x
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:
sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

To get the double angle formulas, substitute x for y:

sin2x = 2sinxCcos x
cos2x = cos?x — sin®x
Rewrite the second double angle formula in two ways, using
cos?x =1 —sin® x and sin? x = 1 — cos? x:
cos2x = 2co0s’x —1
cos2x = 1-2sin’x
To get the half-angle formulas, solve these equations for cos® x and
sin® x respectively.
o 1+4cos2x 5 1 —cos2x

CoOS“ X = ——— sin© x =
2 ’ 2
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

Divide the first equation by the second, and then cancel cos x cos y
from the top and bottom:

_ tan x+tan y
tan(X + y) —  1—-tanxtany
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(Appendix C) Trigonometry Trigonometric Identities

The remaining identities are consequences of the addition formulas:

sin(x+y) = sinxcosy + cosxsiny
cos(x+y) = cosxcosy — sinxsiny

Divide the first equation by the second, and then cancel cos x cos y
from the top and bottom:

_ tan x+tan y
tan(X + y) —  1-tanxtany

Do the same for the subtraction formulas:

tan x—tany

tan(X B y) T+tanxtany
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
sinx = sin2x

FreeCalc Math 140 Lecture 3 February 5, 2013



(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
0 =2sinxcos x — sinx
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
0 = 2sinxcos x — sin x
0= sinx(2cosx — 1)
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 27| such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
0 =2sinxcos x — sinx
0= sinx(2cosx — 1)
sinx=0 2cosx—1=0
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 2] such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
0 =2sinxcos x — sinx
0= sinx(2cosx — 1)
sinx=0 2cosx—1=0

x=0,m 27
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 2] such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x
0 =2sinxcos x — sinx
0= sinx(2cosx — 1)
sinx=0 2cosx—1=0
1

x=0,m 27 COS X =

N
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 2] such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x

0 = 2sinxcos x — sin x
0= sinx(2cosx — 1)

sinx =0 2cosx—1=0
1
x=0,m 27 COS X = >
e E S
373
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(Appendix C) Trigonometry Trigonometric Identities

Find all values of x in the interval [0, 2] such that sin x = sin2x.
sinx = sin2x

sSin X = 25sin X cos x

0 = 2sinxcos x — sin x
0= sinx(2cosx — 1)

sinx =0 2cosx—1=0
1
x=0,m 27 cosx:é
e E S
33
Therefore the equation has five solutions: 0, 5,7 %’r, and 27
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions

Graphs of the Trigonometric Functions

INEE

. - N N y =cosx
— T s us

T2 1 2 > TSNIT
FreeCalc Math 140 Lecture 3

February 5, 2013



(Appendix C) Trigonometry Graphs of the Trigonometric Functions

Graphs of the Trigonometric Functions

INEE

@ sin x has zeroes at nx for all integers n.
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions

Graphs of the Trigonometric Functions
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@ sin x has zeroes at nx for all integers n.

@ cos x has zeroes at /2 + nr for all integers n.
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions

Graphs of the Trigonometric Functions
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@ sin x has zeroes at nx for all integers n.

@ cos x has zeroes at /2 + nr for all integers n.
o —1<sinx<1.
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions

Graphs of the Trigonometric Functions
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@ sin x has zeroes at nx for all integers n.

@ cos x has zeroes at /2 + nr for all integers n.
o —1<sinx<1.
@ —1<cosx <1.
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions
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(Appendix C) Trigonometry Graphs of the Trigonometric Functions
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Graphs of the Trigonometric Functions
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3

Graphs of the Trigonometric Functions
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