Turn and Talk

A line passes through the point {AL, —.']] and is perpendicular to the line
3r + 2y = 12.

Find the equation of the line.



Turn and Talk

J
3:r+2y=12:;-y=—ﬁ:r:—|—ﬁ

=] L]

Slope = —

2

Perpendicular slope = 2

Using point-slope form:



Trigonometric Functions

trigonometric function — =R (san jido han shu)
angle — 8 (jido)

degree — [& (dU)

radian — 3 (hu du)

sine — 1IF5% (zhéng xidn)

cosine — 3R5% (yu xian)

tangent — 1IEt]) (zhéng gié)

right triangle — B =7 (zhi jido san jido xing)
hypotenuse — #h7 (xié bian)

opposite side — 34381 (dui bian)

adjacent side — £f32 (lin bian)

unit circle — BiI[& (dan weéi yuan)

period — ERA (zhou qi)

amplitude — #&1& (zhén fu)



Radians - we do

360 degrees = ---- Rad

‘ji = g rad

)

--- degrees = 1 Rad

Figure 1.30 The radian measure of an angle # is the arc
ength = of the associated arc on the unit circle.



Radians - you do
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Converting between Radians and Degrees

a. Express 225 using radians.
b. Express 5w /3 rad using degrees.



Converting between Radians and Degrees

a. Express 225 using radians.
b. Express 5w /3 rad using degrees.

Solution

Use the fact that 180° is equivalent to  radians as a conversion factor: 1 = T4 — 150

180° = mrad °

a.225° = 225° - - = 2T rad

& e 180" __ o
b. TFHd:T‘T —S'DD



Six Basic Trigonometric Functions

DEFINITION

Let P = (x, y) be a point on the unit circle centered at the origin (). Let # be an angle with an initial side
along the positive z-axis and a terminal side given by the line segment O FP. The trigonometric functions

are then defined as

sinfl = y cscﬂz%
cosfl = x sech = % (1.9)
tanfl = 2 cotf = <

i

If x = 0, sect and tanf are undefined. If y = 0, then cotf and cscf are undefined.



(%, ¥)

Figure 1.32 For a point P = (x, y} on a circle of radius r, the coordinates = and ¥
satisfy © = rcosf and y = rsind.



SPECIAL ANGLES




g sin# cosf

Table 1.9 Values of sin# and cosd at Major Angles # in the First Quadrant



Evaluating Trigonometric Functions

Evaluate each of the following expressions.

a. sin [_2



Evaluating Trigonometric Functions

Evaluate each of the following expressions.




sinﬂ'=% n:scfi':%
cusﬁ‘z% s&cﬁ'z%
tanﬂz% cﬂtﬂzﬁ—
¥i
H
)]
i [] "
j =

Figure 1.33 By inscribing a rnight tnangls in a cicle, we
can express the ratios of the side lengths in terms of the
trigonometric functions evaluated at #.



Constructing a Wooden Ramp

A wooden ramp is to be built with one end on the ground and the other end at the top of a short
staircase. If the top of the staircase is 4 ft from the ground and the angle between the ground and the

ramp is to be 10°, how long does the ramp need to be?

Let r denote the length of the ramp. In the following image, we see that x needs to satisfy the
equation sin(10°) = 4/z. Sclving this equation for z, we see that x = 4/sin(10°) = 23.035 ft.

P L S




Trigonometric ldentities

Reciprocal identities

— Eind — cosd
tanfl = =75 cotfl = =25

_ 1 _ 1
cscl = g secl= g

Pythagorean identities

Addition and subtraction formulas

Double-angle formulas




Solving Trigonometric Equations
For each of the following equations, use a trigonometric identity to find all solutions.

a. 1 + cos (26) = cos#
b. sin (26) = tanf

™ T ™
= 5 + nmw, 8= = +2n1rr,and6'=—g +2nm,n=0,41,42...

f=nr and A= % + n—;,nzﬂ,il,:&E,....



Prove the trigonometric identity 1 4+ tan®f = sec’f.

We start with the identity

sin’f + cos’f = 1.

Dividing both sides of this equation by mszﬂ', we obtain

sin’@ 1
g = .
cosZf cos?f

Since sin#l/cosf = tanf and 1/cos# = secf, we conclude that

tan’®f + 1 = sec®d.



Trigonometric
Graphs




Angular Speed

Angular speed measures how fast something rotates. It tells you the angle covered per unit of time.

* Formula:

™~ |

where:
w = angular speed (radians per second)
f = angle rotated (radians)

L = time (seconds)

« If the motion is circular, the angular speed is related to frequency (f) and period (T'):

_277

w=2rf T



Sin(t)  What is the angular speed?

GHANE N (QV'\
TN S N !




Sin(2t)  What is the angular speed?




Sin(t/2)  Whatis the angular speed?

~N T ? \J/— E

w=1/2




Sin(2(t-0.51))  What s the angular speed




3Sin(t/2)  What s the angular speed?

o
"%

ISP S S A Y S A w=1/2




3Sin(t/2)+2  What is the angular speed?

w=1/2




f(x) = Acos(B(x —«)) + C

1 ampiitude ~ [
REMVANNANFA
Vertical c:—k/ \_/ \\\_/

shift
a N X
\ I Period

Horizontal
shift




Sketch a graph of f (z) = 3sin (2 (x — T )} + L.

f(x) = 3sin(2(x - 7"'—)\ +1

5
T

xY




Sketch a graph of f (z) = 3sin (2 (x — T )} + L.

f(x) = 3sin(2(x - 7"'—)\ +1

5
T

xY
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