THE TRIGONOMETRY OF ANGLES

from Pythagorus (circa 540 B.C.)
to Descartes (circa 1637)



THE MEASUREMENT OF ANGLES
- from Pythagorus (circa 540 B.C.)

sine of an angle

sin(0) := =
hyp h
cosine of an angle
cos(g):=Qd = X
hyp h
tangent of an angle h
tan (0 ) = S
ad| X 0 SS

trigdnon métron
THE TRIGONOMETRIC MEASURE OF ANGLES

- Measure of an angle using ratios of the sides of a right triangle
containing the given angle as one of its vertices.



THE TRIGONOMETRIC MEASUREMENT OF ANGLES

sine of an angle
sin (9 ) := =

hyp h
cosine of an-angle

cos(g)i:= 9dj: = X
nyp h
tangent of an angle
tan () := S
adj X

The trigonometric measures
of an angle O in any quadrant,
are measured using the sides
of the triangle in the respect

quadrant containing the angld itself.

ve

- ‘blending:Pythagorus (circa 540 B.C.)
and Descartes (circa 1637)
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THE TRIGONOMETRIC MEASUREMENT OF ANGLES

sine of an angle
sin(9) := =
hyp h

cosine of an-angle

cos{g)i:= Qd:= X
nyp h
tangent of an angle
tan (0 ) = = 7
adj X

The frigonometric measures
of an angle ©'in any quadrant
are measured using ratios of
the sides of the triangle in
the respective quadrant
containing the angle itself.

Up:to now,
we have considered
only three such ratios:
sine, cosine, and tangent.

- :blending:Pythagorus (circa 540 B.C.)
and Descartes (circa 1637)

STANDARD POSITION

© Vertex at origin

Initial arm
along positive x-axis

Terminal arm



OTHER TRIGONOMETRIC RATIOS OF ANGLES

- the reciprocals of the
Sine, Cosine, and Tangent
trigonometric measures



THE TRIGONOMETRY OF ANGLES

sine of an angle
sin(0) := =

hyp

cosine of an angle
cos (0 ):= Y4 =
hyp
tangent of an angle
tan (9 )= “HY =

N = distance from P to the origin

P is a point on the
terminal arm of the angle

cosecant of an angle
csc(0)=__1
sin(0)

secant of an angle

sec(0) := 1

cos (9)

cotangent of an angle
cot (@) := 1
tan (0 )




THE TRIGONOMETRY OF ANGLES

IN QUADRANT |
= distance from P to the origin
P is a point on the
terminal arm of the angle
F)
O
\\ 0
sine of an angle cosecant of an angle
sin(0):= - csc (0 )= =
cosine of an angle secant of an angle
cos (0 ) := = X sec (0 ) = = _
tangent of an angle cotangent of an angle
tan(0) = = 7 cot(@):= = =



THE TRIGONOMETRY OF ANGLES
IN QUADRANT |

Note that ALL the
trigonometric measures of an
angle in the first quadrant
have positive values.

sine of an angle

sin(0) := =
hyp h
cosine of an angle
Cos (0 ) = = 4
hyp h

tangent of an angle
tan (9 ) := =

N = distance from P to the origin

P is a point on the
terminal arm of the angle

h

\\ 0

cosecant of an angle
csc(0):=hyp = h

secant of an angle
sec(g):= hyp = h

cotangent of an angle
cot(@):= = 4



THE TRIGONOMETRY OF ANGLES

IN QUADRANT II
= distance from P to the origin
P is a point on the
terminal arm of the angle
F)
® 0
//Pe
sine of an angle cosecant of an angle
sin(0):= - csc (0 )= =
cosine of an angle secant of an angle
cos (0 ) := = - X sec (0 ) = = _
tangent of an angle cotangent of an angle
tan (0 ) := = 7 cot () := =~



THE TRIGONOMETRY OF ANGLES
IN QUADRANT I

N = distance from P to the origin

P IS a point on the Note that Only the Sine and its
terminal arm of the angle reciprocal, the Cosecant, of an angle
in the second quadrant have positive
values.
P
O N 0
{2 Pe
e ————————————
- X
sine of an angle cosecant of an angle
sin () := = csc(0):=hyp = h
hyp h
cosine of an angle secant of an angle
cos(g):= Qd = -x sec(g):= hyp = h
hyp h adj  -x
tangent of an angle cotangent of an angle
tan () := =Y cot(g):= Qd] = -X

adj - X



THE TRIGONOMETRY OF ANGLES
IN QUADRANT I

EXAMPLE 1

0 = 150° = 5z radians
6

Find all of the trigonometric values of 5—6“ radians .

THE TRIGONOMETRIC MEASURES OF 150"



THE TRIGONOMETRY OF ANGLES

IN QUADRANT I
EXAMPLE 1 Po=7-0
0 = 150° = 5z radians Po = 180° - 150° = 30°
6 = © - 5n = & radians
6 6
150°
//30" Po
Po=m-0

Find all of the trigonometric values of 5—6“ radians .

THE TRIGONOMETRIC MEASURES OF 150"



THE TRIGONOMETRY OF ANGLES

IN QUADRANT Il
EXAMPLE 1
0 = 150° = 51 radians
6
P P’
® h 0 h=2 @
60
/p9 30 30 90
— X X :J:_3
2 60
: Oy . _
sin (=% ) = = -
6 hyp N 5 30 90
I3
COS (5_675 ) = Gdj = - '*/:_3
h (0]
yp h 2 30 hyp =
tan (22 ) = = _ -
4 o e = ad] J3

THE TRIGONOMETRIC MEASURES OF 150



THE TRIGONOMETRY OF ANGLES

EXAMPLE 1
0 = 150° = 5z radians
6
F)
e h
/Pe .
- X
sin ( 5—6“) = = 7
hyp h
COS (ﬁ ) = Cldj = =X
hyp h
tan (28 ) := =
6 adj - X

3

2

-3

IN QUADRANT I

cosecant of an angle
csc (5z) ;= hyp = 2
6

secant of an angle
sec (5z) == hyp = 2
& adi -J3
cotangent of an angle
cot (5z) = adj =-/3
6

THE TRIGONOMETRIC MEASURES OF 150°



THE TRIGONOMETRY OF ANGLES

EXAMPLE 1
0 = 150° = 5z radians
6
F)
© h
/Pe .
- X
S|n(567‘) =opp= Y
hyp h
COS (ﬁ ) = Cldj = =X
hyp h
tan (2% ) := =
6 adj - X

IN QUADRANT I

Note that only the Sine and its
reciprocal, the Cosecant, of an angle
in the second quadrant have positive

values.

3
2

-3

cosecant of an angle
csc (5z) ;= hyp = 2
6

secant of an angle
sec (5z) ;= hyp = 2

6 adj -3
cotangent of an angle
cot (5z) := ad] =-/3
6

THE TRIGONOMETRIC MEASURES OF 150°



THE TRIGONOMETRY OF ANGLES
IN QUADRANT I

= distance from P to the origin sine of an angle

sin(Q) := =

P is a point on the

terminal arm of the angle
cosine of an angle

cos(0) = 3

tangent of an angle

0 fan (@) := OPP =

\\Pe

cosecant of an angle

csc(9):= =N
secant of an angle

sec (0 ) := =
cotangent of an angle

cof (@) := =




THE TRIGONOMETRY OF ANGLES

IN

N = distance from P to the origin

P is a point on the
terminal arm of the angle

0
- X
Rspe
o h
P

Note that only the Tangent a
reciprocal, the Cotangent, of

in the third quadrant have po:

QUADRANT Il

sine of an angle

sin(Q) :=

hyp

cosine of an angle
cos (Q):= 29
hyp

tan (Q) =

—

csc (6 ):= hyp
secant of an angle

girs  sec(0):=

an angle
sitive

values.

cot (@)= Qd]

tangent of an angle

hyp
adj
cotangent of an angle

cosecant of an angle

h

_h
- X

- X



THE TRIGONOMETRY OF ANGLES
IN QUADRANT I

EXAMPLE 2

0 = 240° = 4z radians
3

240°| O

Find all of the trigonometric values of 4—; radians .

THE TRIGONOMETRIC MEASURES OF 240°



THE TRIGONOMETRY OF ANGLES

IN QUADRANT Il
EXAMPLE 2
0 = 240° = 4z radians
3
Pe = 60° = 1 radians
3
240°| O

Find all of the trigonometric values of 4—; radians .

THE TRIGONOMETRIC MEASURES OF 240°



THE TRIGONOMETRY OF ANGLES

IN QUADRANT I
EXAMPLE 2 2 60
0 = 240° = 4z radians P 30 90
3 @)
60°
h
hyp = 2
240° ,
o Odj = ]
- X 60
5 O e ———
2 60
h 30 90
J3
P

THE TRIGONOMETRIC MEASURES OF 240°



THE TRIGONOMETRY OF ANGLES

IN QUADRANT Il

EXAMPLE 2 sin | 4?“ ) = = =
0 = 240° = 4z radians nyp 1 2
3 Cog(4_75):: Cldj:-X = -1
hyp h 2

tan ( 4% ) = 3 3
240° 3 adj -x -1
- X

cosecant of an angle

csc (4z) ;= hyp = 2

3
o secant of an angle
60 sec (4n) = hyp = 2
hyp = 2 O P 3 adj - 1
cotangent of an angle

adj= 1 cotf (4z) ;= ad] = -1

3

THE TRIGONOMETRIC MEASURES OF 240°



THE TRIGONOMETRY OF ANGLES

IN QUADRANT Il

EXAMPLE 2 sin | 4?“ ) = = =
0 = 240° = 4z radians nyp 1 2
3 Cog(4_75):: Cldj:-X = -1
hyp h 2

fan (42 ) := = =
240° 3 adj -x -1

- X

cosecant of an angle
csc (4z) ;= hyp = 2
3

secant of an angle
sec (4z) = hyp = 2

O P 3 adj - 1
cotangent of an angle
Note that only the Tangent apd its cot (4z) ;= ad] = -1
reciprocal, the Cotangent, of lan angle 3
in the third quadrant have positive

values. o
THE TRIGONOMETRIC MEASURES OF 240



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

= distance from P to the origin

P is a point on the
terminal arm of the angle

Po //

0
o
P
sine of an angle cosecant of an angle
sin (0) := = csc (9) = 3
cosine of an angle secant of an angle
cos(Q):= 44 = X sec (0 ) = = N
tangent of an angle cotangent of an angle

fan (@)= - = cot (9):= = X



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

N = distance from P to the origin

Note that only the Cosine and its P IS a point on the
reciprocal, the Secant, of an fingle terminal arm of the angle
in the fourth quadrant have ppsitive
values.
Po
) )
h ¢
P
=UE 0{ gr; angle cosecant of an angle
SN = = = h = h
CSC : yp
hyp h [0)
cosine of an angle secant of an angle
cos(0)= L = _~ sec = hyp = h
hyp » ():=Nyp = N
tangent of an angle cotangent of an angle

tan (9) = OPD = Y cot (g):= adi =



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

EXAMPLE 3

0 =315° = 7x radians
4

315

Find all of the trigonometric values of % radians .

THE TRIGONOMETRIC MEASURES OF 315°



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

EXAMPLE 3

0 = 315° = 7 radians
4

Po = 45° = © radians
4

931 5° 457/

Find all of the trigonometric values of % radians .

THE TRIGONOMETRIC MEASURES OF 315°



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

EXAMPLE 3
0 = 315° =7z radians
4 P’
Po = 45° = © radians o
4

315° 457/
A\

THE TRIGONOMETRIC MEASURES OF 315°

45

20



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

EXAMPLE 3
0 =315° = 7x radians
4
45°
315"

sin ( 7z ) := = =

4 hyp h D
cos({z ):= adf = x 1

4 hyp h | /2
tan ( Lz ) := =

4 ad] X 1

cosecant of an angle
csc (Zz) ;= hyp = {2
4

secant of an angle
sec (Zz) := hyp = 2

4 adj 1
cotangent of an angle
cot (Zz) = adj = _1
4
X
45°
hyp=~/—2
adj = 1
O
P

THE TRIGONOMETRIC MEASURES OF 315°



THE TRIGONOMETRY OF ANGLES
IN QUADRANT IV

EXAMPLE 3

0 = 315° = 7 radians
4
Note that only the Cosine and its
reciprocal, the Secant, of an fingle
in the fourth quadrant have ppsitive
values.

1 45°
315°
sin ( 7z ) := = =
4 hyp h D
COS ( /n ) = Cldj = X F+ 1
4 hyp h | /2
tan ( /z ) := = =
4 ad] X 1

cosecant of an angle
csc (Zz) ;= hyp = {2
4

secant of an angle

sec (Zx) = hyp = {2
4 adj 1
cotangent of an angle
cot (7z) := @9 = _1_
4
X

THE TRIGONOMETRIC MEASURES OF 315°



THE TRIGONOMETRY OF

QUADRANT ANGLES
QUADRANT || QUADRANT |
sin (0) positive sin (0) positive
cos (0) negative cos (0) positive
tan (0) negative tan (0) positive
sin () negative sin () negative
cos (0) negative cos (0) positive
tan (O) positive tan (0) negative
QUADRANT Il QUADRANT IV

What applies to the primary trigonometric measures
(sine, cosine, and tangent) in each of the quadrants
also applies to their reciprocals
(cosecant, secant, and cotangent).



THE C A S TFORMULA

S

QUADRANT |l

sin (0) positive
cos (0) negative

tan (0) negative

A

QUADRANT |

sin (0) positive
cos (0) positive
tan (0) positive

sin () negative
cos (0) negative
tan (0) positive

QUADRANT llI

T

sin (0) negative
cos (0) positive
tan (0) negative

QUADRANT IV

C



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31

