HA193~4 Trlg toplcs review

Ang[es in standard pos;tlon
| . | 0 reference to right (x-axis), positive CCW, negative C\W.,

M%,_
R\ degrees (360 in a circle)
;;} radians (27 in a circle)

_ 1 radian = distance of one radius around the circle.
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Converting: 180°=rx 190 = Ty

. Locating angles: Use 180°cor 7 as a reference
°
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Sl .Qet.e:rtn'i_ﬁ_ial_'.angles: add or 'subtract multiples of 27 or 360°. bo” VZ"*" WFW& "“f 2 F” ?ivf !’":'t@«msf‘%f

o (_‘,.c_)__rrtp_izer_n_e_.n_tary (add to 90 ._Q’-"."z‘), Supplementary (add to 180° or 7). ¢augat ﬂ;’.‘;,‘??‘*“” g

o oot B =T =T
' Arc length problems: - s =70, @ inradians L
_.1"radian = distance of one radius around the circle.

What is distance between 2 points on a circle of radius 5m, if angle between points

- is 45 degrees? F Y | Ay = e
. i v {
w{ 3y’ m) **;;5
Two ways to view sine, cosine: 5= % ST
- Ratio view Unit circle / function view
cos 0 — adf _x (cosD,sin6)
P r ' 1 v ‘cos = x coordinate
Sind = _%?_E _Z L sin@ = y coordinate
T of a point on unit circle
tang=2PP . Y
adf x
For angles up to 90°. Function definition, input interpreted as an angie,
Used for solving real-world problems output is a number (x or y value), input can be any ‘angle’
(angle of elevation/depression = (pos, neg, >360, etc.)

angle above/below a horizontal line.) Domain/range of sine and cosine: D: (—oo,oo) R :(Hl,l)




U Computing output 'of-a 5in’e_ or cosine function. Interpret the input as an angle in standard position on

a unit circle. Output is x or y value of point on the circle at that angle. 3 ways:

. 1) Sketch a unit 'cirncl'e and measure the x or y distance:

”g%& Find cos(70°) =~ 83 sin(—?—z) o OF
O 4 .
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2) Use a calculator (make sure mode is 's_ét::éorr'ectly).

- 3) For ‘special angle values’ can use the unit circle to lookup sin or E:‘osf: [ j'\" :

- Youcanalso find sin (6) and cos(@) given a point (even if it isn't on the unit
- circle) by sketching: - Example: (3,-4): (oS =7 | Sl T

.
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" Reference angle: Make a triangle with x, y, and r.
Reference-angle is acute angle in triangle at origin:

The other 4 trig functiohs are defined from sine and cosine:

R  oso(0)= —

sine: sin(g)= (@ cosecant: csc(6)= n(0)

cosine: cos(¢)= o (0 secant: sec(6)= 205 (0)
. sin(6) 1 L

tangent tan{€f)}= = t t T (N

angent: tan { ) wos(0) oot (0) cotangen cot(@) -

Trig identities:  Reciprocal identities:

sin@ = 1 cosf = tanf =
csct sect cotd
1
cscld = — secd = cotd =—-—
sin cosd tan @

(5in” 6+ cos’. !
Simplify: =

siné@ Sthg

Quotient identities:

sin#
cosf

and =

ot = cosf

sin#
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Pythagorean identities:

sin’@+cos*@=1

1+tan’ 6 =sec’ @

1+cot*@=csc* @




. HAlg3-4, 4.5 Notes — Graphs of Sine and Cosine functions
~ Graph of basic sin(x) function: (from activity) Lo bm 4
!

Things to note _
Period:" 2
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Graph of basic cos(x) function: \
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. Period: 72y

-.'.::'_';'..-:_'I';Ig_)'fc'):m.ain/Ranqe: ])‘ [m,,c;fwaa) g.{=0 1l

i :;""Kéy." .Q.Oi nts: Sﬁk%’ff.:: 0 indeeepls, peisd, Ay paciad

) .. »@#gé.; @ M&xi’m#;\: Mo @g%{%} mﬁ\ﬁ @aﬁfbgéf
Modifications to basic equation: (sin as an example, cos similar)

- y=d+asin(bx~c): . where a, b, ¢, d are constants = €%. Y= Z =3sin¢ 57X = z)
a => affects amplitude '(\ier'ti:_éal stretch)
b => affects period (horizontal stretch)
¢ => affects phase shift (horizontal shift)
d => affects vertical shift
Amplitude: Amplitude = |¢| (is always positive)

Y=sinx y=3sinx
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Penod ! perlod how Eong it takes for a full cycle
for basic y=sinx, period = 27

if y =sinbx, how does b affect penod'? Solve the foilowmg mequal:ty for x:
'g; = b){ = 2
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 Phase Shift: = horizontal shift

f y =sin(bx—c), what éfféct does ¢ have? Solve the following inequality for x:

@ﬁ'bx-a = 277
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Vertlc'al shit: d }ust shifts graph up or down. When graphing, use d to fmd a new ‘baselme
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Examples

: #1. Fmd the perl.od and amplltude of y=—2cos3x

#2 Sketch f(x) and g(x) on the same plane (by hand)
f (x) 2_cos2x

v I /fé_ﬂ_éc'te'd?

 intercepts: R

vertical shift:

#3 Sketch f(x) and g(x) on the same plane (by hand)
f(x)=2+2sinx S
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period:
phase shift;
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vertical shift:
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"HAIlg3-4, 4.5 day 2 Notes — Graphs of Sine and Cosine functions

[ Sketchby hand:
r=2+29n(x+7)
afrefocted? 2, ne

period: 2T -

wid

ph’ase: shift:

star__t.._ 5
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end: . =

intercents: TN 2 T
intercepts: "z 27 7

vertical shift; 7

| (;._ ~ Sketch :'5V'-ha'h'd :
y=2sinzx+1
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pe ri_éd__:_ Z.

phase shift: 7.

start.  ©

end: T

intercepts: 59/_2, f

vertical shift: {




Sketch by hand: * - '.

X
=3¢cos—
¢ . 2-_
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| HAlg3-4, 4.6 Notes — Graphs of Other Trig functions
Graph of tangent function: y=tanx

- ""':'.'Thlngs fo note:
ooh Period:
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Graph of cdfangeht functlon _'

Things to note:
Period: 77

Domain / Range:
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;;féph of cosecant function:

Graph of secant function:

A

Things to note:
Period: 277

Domain [/ Range:
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Things to note:

Period: 2.1

Domain / Range:
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Stal‘t o
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HAlg3-4, 4.7 day 1 Notes — Inverse Trig Functions

In solving right triangle problems, we sometimes needed to find an angle: sind=0.5and we
used our inverse trig calculator functions:

Let's look at this from our definition of the sine function with
the unit circle:

The sine function takes an angle (30°) as input and returns

as output the number % which is the y-coordinate on the unit

circle. We could think of the sine function like a ‘machine’:

S Al
~Fone

e %

Al
30 —_ sing — Z
angle Y- e,

What would an inverse sine function do? The reverse:

\
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lm "~ arcsing

Y

The input would be the ‘height’ (y-coordinate) and the inverse function would return the angle.
But there are multiple angles that have this y-value (sine value). Which one do we use?

Now we'll more formally define the inverse trig functions for sin, cos and tan. Inverse functions
in general are symmetric over the line y=x;

f)=x" /7 =x
S/
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By reflecting the function f(x)=sinx over the line y=x, we get the inverse sine curve:
f7(x) =sin"(x)

)

J(x)=sin(x)

(
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Inverse Sine Function:

y=sin"'(x) or y=arcsin(x) 'arcsine of x' = 'the arc (angle) whose sine is X'
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The same thing happens with cosine...there are multiple angles
that share the same cosine value:

renge
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Inverse Cosine Function: / ?WQ
_ LT
y=cos'(x) or y=arccos(x)
- o o __ﬂ___\f 2
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Inverse Tang'é'nt Function:
Tangent is defined by sine and cosine

y =tan"'(x) or y = arctan(x)




“Using inverse trig functions:

We can use inverse trig function to solve equations for an angle, but we have to be aware that
using a calculator will only provide one value — the one in the range of the inverse sine function:

sin@=10.5 (ﬂ“’ ,.L)‘

ArC 8 (Sl = M&SWZQ 5)
&= 320° o ém%
% ol fg
Ranges of the inverse trig functions
Al ;_;;.:__
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Examples: If possible, find the exact value:

.._.\[- - Hhe-migea
)ﬁ;y i A =1
= uﬁé aresin(2) |
T a é.;i st ia
& %3%14*5’3
S b _ _ T
Write each trigonometric expression in inverse function form, or vice versa:
v © AN T
sin(453=l[—% & Archa ( w%?;’}ﬁ 1 sir{zr_]:l > CAres "3(4/ g} - ﬁ
v 2 6/) 2
o .
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Evaluate the expression using a calculator: Use a calculator to approximate the
_ value of the expression:
inL TOs2vé - - = =0 2YE
arc_sma w iy B EE arcsin(—0.125) = (1253

a;rctang = OV a3é ' arctan (2.8) == fé'gé”@g
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L HAlg3-4, 4.7 day 2 Notes — Inverse Trig Functions

B -ﬁ'rbp'erties of Inverse Trig Functions:

arcsin and sin are inverses, so, in general, they 'cancel each other out":

( . \/5} ¥

aresin——- | =

2
also.:

... arcsin| sin— |=—

s but oril'y"'i:f-"’c:he' argument is in the range of arcsine.

| aI;CSIH(Sin:&—ﬁ]m _;T{ %‘S is ast la e“m\-a@ st é“fa:Smr\
% ’ Z STy
Caresin- N=""5 %,

Same is true for arccos and arctan...they ‘cancel cos and tan’ but be careful that inverse
_functzons can only glve values in thelr ranges

ExamPI§$ ok - Lﬂ{m% ok

taﬁ(arctan%) - S Sin(arcsin(ho,z)) Py
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sty

.-'.'._u_hit'i_:ircle__.I_o_ok-up: _axgs_in(—%]_ > SM%}—" 2.

...divide top & bottom by 2 'trick’; arctan(\/-) é> JC”*"‘?' = "‘Zj .
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...moving radical to other side 'trick”: arctan(f} E “{c\w\ p %
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Evéluating inverse functions using triangle sketches:

Example: Use an inverse trigono'rﬁéfric function to write 0 as a function of x: on P2* - ,
/e et sy =@ and e 10 blartoe
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| Fm’d th exact value of the expressmn (hmt make a sketch of a right tnangle)
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Wnte an afgebralc expressmn that is equ;valent fo the expressmn (hint: sketch a right tnang!e)

O\ X
cot (arctan x) \f{ tan| arccos P
s = % 5 kQJ‘a W T
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“HAIlg3-4, 4.8 day 1 Notes — Trig applications

-~ Many real-world problems can be modeled using right triangles, and missing information can be
- found by 'solving the triangle'.

Sometimes, the problem just gives you a generic triangle to 'solve’. B
Convention for side, angle naming: B
’ 56 c 13
Example; B=56°, c—-15 solve the trian ﬁ a
(psYb Lo aL . az 15 cass” (8 i A
[ N |\ > - IZ,‘“‘ C b
ek bemsh (__:7

A= 1'79"'"'{5”@ 3

oo Example: _ _
= A man at'ground level measures the angle of elevation to the top of a

. building to be 67°. If, at this point, he is 15 feet from the building; what is the
.. height of the building?

anb2"s = hers Sl R B

1/

Thln s to remember

Ccosg=4
Wp . hp o ad

orp - oy

angte of elevatlon is above a horlzontal sind = tan@ =

: ___"ar}_gf_e _of depressmn is below a horizontai

'Sometlmes you want to find the angle mstead of a Slde Eength Use inverse trlg funct:ons

Examgte A swrmmlng pool-is 20 meters Iong and 12 meters wide. The bottom of the pool has
a constant slant so that the water depth is 1.3 meters at the shallow end and 4 meters at the
deep end Fmd the angle of depressmn of the bottom of the pool :

> 3

zaw, %&ﬂﬁmw_._..__

%'qfeﬁ'_
TEn

Practlce problems

#1 A safety regulation states that the maximum angle of elevatlon for a rescue Eadder is 72°. If
a fire department's longest ladder is 110 feet, what is the maximum safe rescue height?

{ $1nF7°F 35

L‘ - e 51a2°

LI ey




#2 ";:F_md the altitude of the isosceles triangle if b=10 meters
and (9—18" _
"
‘&ng &=

e #3Atapo|nt 200 feet from the base of a building, the angle of elevation to the bottom
. of a smokestack is 35° , and the angle of elevation to the top is 53°, as shown. Find
.- the height of the smokestack.

‘661’ 53° :‘?3-:-» ; G ‘j B

.ﬂ zuai’-’
Lj,,zﬁ::"ﬁﬁﬁj)
- 990 '

X 'Zga'éavti"i’
Y Yoo .
-. A h = %qu/womy .
}'Q'#4 A shadow of Iength L is created by an 850-foot building when the sun is 9° above the e-«C

"honzon Lo Fax
i+ (a) Write L as a function of ¢ AT e

" (b) Use a calculator to 'cdmp_lét‘e{{hg'- table: -+

100 T 300 400 500 Bk ..
| H820.6] zzash| Mr2ie| yeuz | 3.2

,—- [

#5. The sonar of a navy cruiser detects a nuclear submarine that is 4000 feet from the cruiser.
The angle betwen the water level and the submarine is 31 .5°. How deep is the submarine?

d
Sin 3T F e

s w0 s IS
T A= zoan




HAlg3-4, 4.8 day 2 Notes — Trig applications

- Bearings |
... Sometimes, in navigation problems, direction is given as a 'bearing'. Bearing is defined as an
" .. acute angle from a North-South reference fine, given as reference direction’ followed by' angle
- from the reference direction'.

P

Examples of bearings:

S35°W N 80° W

= E
]
N 45° E S60°E
N N
F ‘!.»i@ I
P
W T ~F W >\:E
)  §
S S

Example:
A ship leaves port at noon and has a bearing of S 29° W. If the ship sails at

20 knots, how many nautical miles south and how many nautical miles west
will the sh:p have traveled by 6:00 p.m?

Co529°% 170 L 0\ ("{” e
= oy, 5 Aosnm. =, {ﬂsmgpr{aﬁi ){ 86 = 120 wnd
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/" Practice Problems:
+ #1. Aplane is 160 miles north and 85 miles east of an airport. If the pilot wants to fly
.- directly to the airport, what bearing should be taken?, -

i

A dy = Tam
it

Enmea fi“{‘ﬁm e

r«wwwmmsmw&wmmuwr?
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#2. Two fire towers are 20 kilometers apart, tower A being due west of tower B. A fire is spotted
from the towers, and the bearings from A and B are N 76° E and N 34° W,

respectively. Find the distance d of the fire from the line segment AB (a line between the 2
towers). -

e

dzxtaat®  deglaai” ZPF b eT
X Can 075 g ban 56" X4y =2
®= 4 tansé” - : 'j‘(;ﬁirwf; 4 B

157
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" #3. Apassenger in an airplane flying at an altitude of 30,000 feet sees two towns  y= 2,87

- directly to the left of the plane. The angles of depression to the towns are 28°and’ K= 21
55° . How far apart are the towns? \ e i TR BT
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#4. A ship leaves port at noon and heads dﬁe west at 20 knots (nautical mil"eé.' 'pér"hﬁu'r). At2

p-m. the ship changes course to N 54° W. Find the ship's bearing and distance from the port of
departure at 3 p.m. e
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