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1|unit 6 11UC Date: Name:

Sinusoidal Functions Unit

Tentative TEST date

Reflect - previous TEST mark . Overall mark now
Looking back, what can you improve upon?

In this unit you will learn how trigonometry can be used to model wavelike relationships. These wavelike

ﬂ Big idea/Learning Goals

functions are called sinusoidal functions. You will study key properties of the sine function and use these
properties to sketch these functions, to model real life situations and to solve problems. If you go on studying
math you will learn that the cosine function is very similar to sine function, however the tangent function is very
different.

Success Criteria
| am ready for this unit if | am confident in the following review topics

{clroka the 1opics you are good ak & raview the onzs you laf undrolzg before you get toa far bahind)

O

O

O

Reading graohs, simplifying expressions, solving equalions, transformations, funclion notsiion, domain & range

| understand the new topics for this unit if | can do the practice questions in the textbook/handouts

{check off the toplce forwhich you naws finlghad the practics)

Date | Topics Oaone?

CBR Investigation of Motion
Handout & EXTRA “Rell the Shape®™ Experiment

Periodic Behaviour
Section 6.2 p331 #4 56,78 & EXTRA Handout

Sine Function Investigation
Section 6.3 p338 #1,3.4.6.7.9 & EXTRA Handout

Comparing Sinusoidal Functions
Section 6.4 p343 #3 4567

Translating/Shifting the Sine Function
Section 6.5 p365 #3,46.9.11

Stretching/Compressing the Sine Function
Section 6.6 p375 #13,15,17,19 & Exira Handout

one EXTRA group Activity — if therz is time
one EXTRA Handout on KU APP CCMM TIPS

| am prepared for the test/evalutation if

| understand the main concepts from each lesson
= 1not, ask other studsnis In ofass o halp you study or Wish the pear twtoring room ar 2sk iha t=3char for halp or g2t 3 pAvals fuiar
= also practce “onowlsdge-undzrelanging” gusstons from the texibook - look for quastions marksd by K
| can explainfcommunicata the ideas clearly
= 1nol, practice expiaining @ solved gusston i somears else or comolste e assignad joumal questiors
= also pracice “communication” quesiione from tha taxibook — ook %or guasions marked by o
| can apply these concepts in word problems
= 1001, practice “3pplcaton” qUslons rom the 12X00K — 00K Tor QUESTIns marked oy A
| did not just memaorize steps to do for different types of questions, | understand the ideas behind
each concept and therefore can do problems in new contexts
= 1not, practice “ninking-noury-prolemeeaiving” questions from the taxibook — ook for questons marked by T
| can do guestions independently
= Tnatl, try redoing an already ecdved axamgole without looking a2 sciutions
| can complete questions quickly and with confidence
= 1 nat, try iming yourssIf for glmilar tyoe quaslions bo 522 progress
| completed the review and/or practice test

Caomections for the texdbook answers:
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CER Investigation of Motion

a The Calculator Based Ranger - CBR is a distance sensor that acts much the same as a submarine or bat to
determine its location with respect to an object (it sends out sound waves then determines the time it takes for
them to hit the object and bounce back, thus giving its location, or distance from the CER).

CER Set-up: {get program to work between calc and ranger) Cale: 2™ Link, >, Enter
ranger: 82/83

{get into program) Program, Ranger, Enter
{get sample) Set up, up, start now, .. repeat sample
{matching graphs) Applications, meters, dist.match
E Instructions: create a clear area for walking in front of CBR, hold a flat surface(ie book) in front yourself as you walk,

walk steady, ignore jumps in the graph, the instrument is not very pracisa.
Sketch the graph first, then walk. then compare if your prediction was correct.

1. Stwdent walks slowly away from CER 2. Student walks slowly toward the CER. 3. Students walks guickly toward the CER
i

1 r 1 1

: : vi -
= - 1 I & A 1
() (] ! - (] Vi 1
£ E 1 E |
2 g 1 T 4 / I ]
= L= N T T [ = 7T T
& 8 *5\ R R T E 1T 1
5 = ' ~ R o 4
T 2 BT g |
] ] N =] I

Tim= (s} Time (5] Time |=]
4. Student increases speed while walking 3. Student decreases speed while walking away 6. Student walks away from ranger, at 2
toward the CBR fram CER meters stops for 5 secends, then retums
4 - at the same pace
8 TS, 3 ] =
==}
5 N g o
= = y . 1 E
b b 4 1 £ i
5 \ e // ! w 1 11
& \ 8 A i g .y, N
4 [ .4 ! B -/ TN
M T Y B T T 1 & 7 I N
- T N\
s 1
Time (5] Time (s)
Time [s]

Do some match the graph activities on the CBR for practice, then answer the following questions.

Sinusoidals Page 3



@

J

3|]unit 6 11UC Date: Name:

Describe how to create or explain why it is impossible to create the following graphs.

¥ g
Bk F NJ\L (S = : waﬂ;_ Yowond
s\og v & Shrop
wu»"' Tow® Taskes el -)o,.p(&
3 5
9. _ 10.
- \ - [ "~ ossibl

e T | e aw

L]

="
=

12.

Digtancs fro M;H‘ g lehe [ reters
)
>
g
S
<
[
3
i
-

a - stog el toesTR

Ly *N od *\2 ae pa-iodkic h
The last two graphs are examples of periodic motior{%ince tey repeat in exact same cycles. A cycle is a series of
events that are regularly repeated, a complete set of changes, starting from one point and returning to the same point in
the same way. The period is the interval of the independent variable (usually time) needed for one complete cycle. Peaks
are values and troughs are ;)  values of the graph. The axis is the average value of the peaks and troughs,

and the amplitude is half of the distance between peaks and troughs.
State the formulas that are important to know for the following: !
; \)\\\"N}‘b ( W«j:us
— MAX= axis £ am L,

Amplitude

= MAX-c S
oc = W, S Nl\'- ———————————

SRR | - S

| ¢«—— Perio)d ————» e
preod = \agt t— 13F ot (k:%hl VA“'-‘)
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13. Find the period, max& min, axis and amplitude of the these periodic functions.

C Mw ‘\T%\\\\‘ﬁ\& ore m Qac,\b k. ﬁ
f = A=)y -0
mmé 32 \M(N Lk e .
£ 2
Jos B=\2
/V\\‘hé@ 2 { aX\S=
% 10 MAX =34 | K
) MiN= Q0 bttt ettt
[+]
1 1 Y b oXu= N£20 :ﬁ: At
P2y a
amplitude :f%?”ab

E 14. What real life relationships can be represented by periedic functions?
doosinrs Aol cepeads cyde
— \o\—eo:l‘kvé LUM = 9”‘65>

. velma  Sun W)
-gﬁ e o (m (do 1wy

— Hdes Q,\rak ¢ low ~ Comed % 1 h\.oo.-v)
’rio\ua o e Shask
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Periodic Behaviour

a There are many situations in real life that reapeat in cycles For example, ocean tides, daylight hours, average temperature
for the year, heartbeat, volume of air in lungs, rides on ferris wheels, pendulum swings, frequency of musical notes, the list

can go on.

ﬁ 1. After the sun rises, its angle of elevation increases rapidly at first, then more slowly, reaching a maximum in 26 weeks.
Then the angle decreases until sunset.

. . (:,;J 58=MAK 3 b. E&;haftnirstmsespilegﬁniiﬁ?n';“ﬂhat is longer the night or the
“%\\ E . i; x ¥ ; N {ghk—= 2§ wedu
\ ;3; - ’_,.' (,;(m&%—t’a\(o:sam ““3 =AY weaks
X B / & Nguk u Aonger
“"{'“‘ - } c. What is the axis? amplitude? ranga?
18 '\_\ oS ol 'T"PT['-'FQ-; Shn e To (s = SE£ 62 Omplitude = O’ .
N coat Ree (RCR 4220
\'\ :E / d. FExtrapolate the angle of elevation in # weeks and

A 4 ! 5

> - interpolate the angle of elevation in 32 weeks.
S~ —MN=-62 F' p\(1 33\ 95 oy 20T
-0 i reod  Wikhin gven dote— &(30) =Yg

a. When does sunrize occur at this time of the year, for = °
this particular spot on Earth? e U») ‘6'(20) =g

fag l Y ka) g. During what times is the angle of elevation of the sun
& above 30 degrees?
(Nocth pote s 5 yeur \ opprori Arehorear )
y\\“ﬁ\,\b o L geor OL"":) 30" o —-20 wee s > “’g( :&;m\%—
/“I\{'S vvsos-ak"& S o Wi e lose b~ orok 20 wuLu Vi

oot /gow‘\/l\ v)olﬁ .°° )}ew b M.,ng o~d BZMLL_J
fle sun @ highe thon 30°

2. The Bay of Fundy, which is between New Brunswick and Mova Scotia, has the highest tides in the world. There can
be no water on the beach at low tide, while at high tide the water covers the beach.

b. What is the change in depth of water from low tide to

_E - high tide?
5, 4 '}ud-" e N S
z 5 ! Mv\(k‘ D to (0
T2 54— ~— A
° c. Determine the equation of the axis of the curve.
0 > o = MAXEMIN = o+lo_— 5~
Time (h) a oL
a. 1.;‘322;% you use periodic functions to model the d. Whatis the amplitude of the curve?
swie. gy regeet pmglhids = 5
"™ ) RS,
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3. Determine if the following represent periodic functions or not.

a. N L
3wk privdic, amplijwie adb

A Distance
dem A ('“’)" T
fA -'-. . Sanr
2em4- VY VN A _ e,éch

E e. Dependent = the horizontal distance travelled by the
grandfather clock’s pendulum

Independent = time
i -regeols Tle sane way
. \\Lf: MAY < MiN

g. Dependent = interest on the money invested at 5%
Independent = principal deposited

nsrC dic — LRveor — (s VM.Q—
< \‘\M
ao\k }l{os\e\" ,M Vh": Y ok -

i X i)
clhade—? 3 7 MAA
> yoUaLS 1 4
Ot ™ 5 1 W
ordsc = die
g 4 Q}n'\) v
- Same 13 7 MAN regt"‘l—!\:u‘ ,
g\u\g \r 17 4
Loy
21 1 M
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f. Dependent =

o the e

b @

4 Distance
2em1 B A n
tem— f \ f H
‘ { E { [tis))
€ ; T T T T T T —>
0 g2 ds |\ de | ds 1o
=1 cm } | ,'I [ \ f
/ A+ |
-2 €M W
W
d.
, [ ,'J V\De\~ W\’A\U )
1 ¢
RN jf ro Con y\-a-t ‘V\P"X /m N
R
LN
i "I ol :
3 [« 1 i X
I|l ki
| =
f =
N | j:
i ;

Independent = distance

N+' e*n&

cost of riding a taxi

travelled

A.(L, -

8

)\W Y= rmoe

a.uvx

Arowved the rnor
Wt oot

h. Dependent = the height of the pedal on a moving bicycle

Independant = minutes

TL—*L@S MM *M’N

T TS

] X y
0 2
2 3 MRR
4 0
i 2
8 -4 MiN
10 0
12 3 Mk

23}
s

(_lL

P



7|unit 6 11UC Date: Name:

Sine Function Investigation

Introduction: In this investigation you are going to learn how the sine function you used to solve triangles in the last unit
will relate to circular motion and how it creates wavelike graphs.

Equipment needed:

Templata of circle with degrees on it shown to be halfway submerged in water.
Template of circle with a drawn nail on it — to cut out

Template of the ruler of the same size as the radius of the circle — to cut out
Cardbeoard - to tape on it the circle submerged in water

Tape

Thumbtack — to pin the circle with nail to the centre of the circle submerged in water.
Scientific calculator (with sin cos tan buttons)

Steve uses a generator powered by a water wheel to
produce his own electriciry. i _angle of rotation

+ Half the water wheel is below the surface g
h/A..

of the river.

* The wheel has a radius of 1 m.

» The wheel has a nail on its circumference.

As the current flows, the wheel rotates in a
counrerclockwise direction to power the generaror.
The height of the nail, relative to the water level, as

the wheel rotates is graphed in terms of the angle of / §
rotation, x.
m Performing the Experiment: Reading the ruler
1. Tape the circle that is shown to be halfway submerged —
in water onto the cardboard — o L
2. Cut out the other circle with the nail drawn on it and cut _——0\ [
out the ruler along the edge. —\e
3. Pin the centres of the circles together in such a way so —\
that the top circle, with the nail on it, can rotate and so — O .\ L
that the degrees on the bigger circle are still visible. —. "‘—QO\\
4. Rotate the nail from the initial position at 0° to differant —_——00%
degree measurements and record in the table below the 0.0k
heights of the nail above the surface of the water at — O, O
these different anglas. —_——g.ov

X veodi
Observations: ™ reaed \tﬂw\\ hadire @—» os Sﬂr’ —;)q{mdl\ks o I°

Angle |0 130 |60 |90 | 120 150 | 180 | 210 | 240 | 270 | 300 | 330 | 360 | 390 | 420 | 450 | 480 | 510
Height | © [0S [0.8G] | [0.%0 [0S [ 0 [-05 -0 —\ [-oxb[-05| O | 0.5 |08

from wedre Yo mddle. o& naal i
ONLe Aow. See e Q»_% . g\'\\v\ \JF\'“M"J—— W OSUawg
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5. Now use the calculator in degree mode to calculate:

m Angle (x} | 0 30 |60 [ 90 | 120 | 150 [ 180 | 210 | 240 | 270 | 300 | 330 | 380 | 390 | 420 | 450 | 480 | 510
Sinix) O a5 [okx] \ [os&r|0S
6. What do you notice? Yol x ow
«\4{ (\\k_n\,bk(s o€ \fqg \\l\ ;\\kS__ o\v - S\'W Y utS
D .
V. LoD gors ™ OD\MWC,\»(J[A-WM dvechien 1 | Sre OTp j

7. Graph the data below

o;/\\

@ @ BN\ W M 2% W 3o ke

8. What is the period, max&min, axis, and amplitude of this function?

QX\\)&-" A0° MAY = | MIN= -\ Xy = M?b{"‘"l“”z

You will be studying sinusoidal functions — which are created by transforming (stretching/compressing, reflecting and
shifting) this parent sine function. |dentify the 5 key points on the graph of the parent sine function.

uﬁ.

— - S porrds L. B em\'& Y. Quodttr wamin gb= MAR
Y e 2. Loasvw Pe\\'\t v a'h{ I ft — Min
3. Mpild pok = \? *\us\‘ oS¢ Theee Quedtes i = Mi

10. Classify each as periedic or nonperiodic and sinusoidal or nonsinusoidal

¢ &

a. m b. - C.
- P&NA“’ X “0()
‘wM‘ Anl — ot @A ‘? odiT
— PO\ S0nuso
24 I.lé’ \\_‘ I-'; & | II'. .'|I
f’:ﬁ\: S | f’r Y —t A I . L | III. II \ Il i
- q A }{ I 1 I" i, 1 X | | | \ [ 1
__{ I" 5 ] T T I,I 1 T
31 " [ = L . .\ / o
2 % o & :
o | 2 e 4 2 3
2. f I

- Y\b‘\"

not S\“I\\ASox‘d,o'o-'
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Comparing Sinusoidal Functions

Some of the questions in the textbook require you to graph with technelogy. There are lots of applets you can use online,

or you can download a free program to use on your computer offline.

Graphing technology often does not hawe degrees as

indepeandent variable. it has radians — which you will

Online Graphing Calculator
http://my.hrw.com/math06 07/nsmedialtools/Graph Calculator/graphCalc.html

learn in zr 12 {if you go on studying math — college

technalogy then advanced functions)

Download GeoGebra {Dmil’le and on |i|'|E-] Far now, if the =guation has a degree symbol n it
http:/'www.geogebra.org/cms/en/download, select webstart, for offline T
select augletstanl for online set k = @ a5 a multiple of the giver k value

oK. a-= 35m 52 -2
= s v ) - :L h S
entt a8 Y 3 shn (5 Dt il“fl‘"“
s
ﬂ 1. The population, F, of foxes in the region is modelled by the function F(f) = 500sin(15)° + 1000 , where t is the time
in months. The population, R, of rabbits in the same region is modelled by the function,
R{t)=5000smn(15: —30)° +10000
a. Graph F(t) and Rjt}). Use technolegy to help you. From technology note where the cydle starts and ends on the axis,
what the max anf min values are, then use that information to sketch below:

t,\ac\e, St ok 2 leN)s oX 26 Q;-N)s b’)«“
O T I L Lo

e WP N;:\m" ™

akd = \0®
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mz_

Two weights attached to the end of two springs are bouncing up and down. As they bounce their height, in cm, varies

with time, in sec, as shown in the graph:

.
]
i
) r—
e T T, e ] -
"
]
]
]
] N
]
]
' oS
e S — e &1..
]
! T 0
]
— i — — —
' wo
]
S R Sy =S AN . 77 SRR R L LA
i
]
] 1 .
] i o
] i °
] i
N demmmeee T
] 1
]
] i
(] i
] [} i
(] ] i
n L} 1
[] [ ' o
ek e - I gesssssssesses
i i
]
i i m/ .".w
] |
1 [} I e =
] ff—— — = — T 7] % [=}]
] i i Pl ‘o
=-=d (] R P —— T ——
1 =
' @
i ow
] i E)
] =
' =
! 5
]
- ol
] LY
] o
] =
i =
] =]
i £
i Y]
] =
= -
N —
S| 7
] [
¥ =
i c
H [=]
1 o
- =
i =
i o
]
i =
[} 18]
. E
]
e S

50

v S gmusm‘&ko" (Ml&c)
itk Nt Ak Saee 03

Sore — Voot Fx(mlw (rcf/,wfrn u,mbu,,,)

| g2

\,‘“ foﬂt =23

P =3
a,,.\'b"ru&"("

|

\%\"Qu‘&f—o

=\
VATEN

(*\M:

m Start the homework practice in class.

Sinusoidals Page 11



11 |uUnit 6 1UC Date: Name:

Translating/Shifting the Sine Function 7= Sz (9

ﬁ Part 1: Vertical Displacements (Up & Down)
1. Onthe graphing calculator, draw the functions y=sin&, y=sm&+3, and y=smnd—1. sketch the graphs below
on the grid provided o m n

STEPS USING THE GRAPHING CALCULATOR:
i. Put the calculator in degree mode.
Press MoDE. Scroll down and across to DEGREE. Press
EMTER.
iil. Adjust the window to correspond to the given
domain. Use the following settings:
Xmin=—350
Xmax=360
Xec|=50
Ymin =—2
Ymax=4
jii. Enter y = sin x into the equation editor.
Press GRAFH. Enter remaining eguations

2. Describe how the graphs of y=sind, y =sinf+3, and y =sinF—1 are related.

a: Shng s Le ~xdeRd A Basic o Po.cec Fundien
5 =S £ o Xe fM S»\TW w 2
JEsma—1 % e ?o&-’r thitked  down 3

u 3. Summarize what the letter ¢ representsin y =sin&+c¢

c=axs of the wobble (midile 4 MAY o s )

4. Fill in key characteristics of each graph.

y=smd y=smnd+3 y=sm&-1
axis 0 3 \‘
MaxSMin MR =1 MiN=- MAL=U MiN=2 MAY=0 Mav=-2

Pericd 60" 1) X
Amplitude | L' —_— > ‘SﬁME
Where 1% and last pts occur W20'  Wwhedeo | J

5. Out of all the properties (axis, Max&Min, period, amplitude, five points of cycle), which get affected by c?

“
C afleds - MAX « (N vl

TS
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MName:

{3 Part 2: Phase Shifts (Left & Right)
6. Onthe graphing calculator, draw the functions y =sm@, v =sin(f—-90%), and y =sin(F+180°) . Sketch the

graphs below on the grid provided.

b3
LI [ B R B B |

t t 4 f
-i60 -170 -130 -0

|
ks
Tt

n n n

7. Describe how the graphs of y=sm@,
y=sin(#—-90"), and y=sin(f+180%) are relatad.

= D Y Pu&i’ a
Bc sm(8- W) T Y \w\-tdr sabled B n"akl:
étﬁm@ﬁ— (8’0’)\3 o shitled  (80° Lt

Summarize what the letter d represents in ¥ =sin(d—d)

o= st faomf é Y c,aole/

9. Fill in key characteristics of each graph.

y=smfe y=sin(F—907) y=sin(f+180%)
axis (o) ) P |
Max&Min M=\ Mwn=- | ( —> N\NAME
Pericd %"’ I
Amplitude l U
Where 1% and |ast pts ocur \5\",,0" \04\——, %0" \5\”: 9° lasi—: llglf ls{- - - lﬂ}" ]ad": l&l"

10. QOut of all the properties (period, Max&Min, axis, amplitude, five points of the cycle), which get affected by d?

S eo\\\\fé K c_ac,k g»'} ol cded /%7”&!

11. Sketch and state the equation for the following
then identify the period, axis, amplitude, range, domain for the first cycle.

a. the sine function has bean moved 39 units down and  b. mthe sine function has been moved 30 units up and

23% to the left

Y= s & +a‘5’>, 21

?xnbd'-" 3660
axs = — 24

omgite = |

oog 5\3&& ' —V\&L,:je-‘(b“%:%

587 to the right.
Y= wn (9’—58")'('30
preivd= 260
W= -y .
\ost e& = a3 %0 =37

—q® A
Ao \%e\?\l 3:;, LOL "J\“\:
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Stretching/Compressing the Sine Function »- sz 0

21 Part 3: Amplitude
1. Onthe graphing calculator, draw the functions ¥ =sind and y=4smn&. Sketch the graphs below on the grid

provided. wv m

2. a. How do these graphs differ from each other?
Calculate the amplitude for both functions

Y se® B o Seduk ) Ao pncens
"\"AA-LR SW =Y

b. hat is the domain and range for both graphs

for 17 WC|E?'DG:—‘§1&€R’ o b 636003
Ry ™ 18R 71 £Y -3
: Ryt~ MR, " EYEYY

3. Onvyour graphing calculator, draw the function y = 0.5sin &. Sketch the graph on the same grid abova.

4. How does y=0.5sind differ from y = sin 37 B

1 | ‘. |
-360 =170 -130  -80

5. Using your graphing calculator, draw y = -sin &. Sketch the graph below.

(2 e pﬁ‘“ﬁfﬁf
— sy o 0XD

L i

e Ha oee gt refleded maosS

(,.*‘ ong
" gpes olowr M\w L

] s\
a 3. Summarize what the letter a represents in y =asing
Yoo Qm\\:(;\é \:XW\ @,lm KS% CD(V‘@
VN €IS ™ A -aud N trpodiot srde
12. Fill in key characteristics of each graph. Yy o
y=sinf y=4smnd y=0.5sin&.
axis O > SUrre
Max&Min MAN=L  MIN=-) MY=Y MIN=-Y MNY=0S  Min=-Dfs
Pericd 3&,0" —> S@r—€_
Amplitude \ \1 0.S
Where 1% and last pts occur \““‘ =0° \&9\"”%00 —> Sl

4. Out of all the properties (period, Max&Min, axis, amplitude, five points of cycle), which get affected by a?

ML« MIN \,Szvk sl cled % g

amglinde
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(3 Part 4: Horizontal Stretch or Compression
B. Onthe graphing calculator, draw the functions y = sin @ and y = sin3 &. Sketch the graphs below on the grid

provided. wm w
1 ©. How do these graphs differ from each other? Calculate
T ' the period for both graphs.
o+ 5:3;»\6’ KRS ea..—'z.-i:

il \ | stm@ﬂ) \s \rwn’?;oﬁ\-ml% Ao-rv-fruu-cl
s -:f‘-n T -%:1 1 %ﬁl&:‘ 4 A ?)(md % Wﬁ&_:%o"

4 - i 8. How do these graphs differ from each other? Calculate

e the period for both graphs.

4 | l %75‘\\6— V3 ?au-e;\k

e — — ! ——t— s 35%“(/059/) b horor Lé ’
—350 -70 130 -80 | g :{Ws—é\_/m PX\M _ %oo
I | oxedd Shetthed = o0® - 3207
o

-4

m
7. Onvyour graphing calculator, draw the functions y = sin & and y =sind.5 8. sketch these graphs below.

u 9. Summarize what the letter k represents in ¥ =sink@
W g\»d—u\.u/ew«yum A '(;A.N)h‘w\ \rw:l\\aa»\"%

13. Fill in key characteristics of each graph.

y=sinf y=sin3 . y =sind.58.
axis o > Sap-e_
Max&Min M= MIN=-) —> | sanp-e
Period 2’ 120° F20°
Amplitude \ > San—e
Where 1% and last pts occur =0°  st= 2%0° | Isr=0° ast={0° 137=0° (ac=F 207

10. Out of all the properties (period, Max&Min, axis, amplitude, five points of cycle), which get affected by k?

S | 4TS e g g e

et regpVes
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11. Describe each equations key characteristics then sketch

@

a y=-3sin{x +45) +1 1
. nk ] b.y:sinE{x—ED]—l

o=—3 w=1 d=-45 c=\
axd = \ a=| Ks‘h‘fo-zr d=6o c=I
omp\inde = > ONB =)
od = 260° ~ 360° =)
o ‘ m{;ﬁo" ’
I o= —us” =S5 = o

\‘l'" P‘k - 0°

lash = 60°+ (440’
= |<00’

12. Find the equations for the following

a. W b2

ﬁ:, -2/0-180-90_J| 90 180 270
olf 1\ 5
s \ i
10+ g el H
-270-¥0-%0, 4 %0 1p o ""'_-"‘“‘---'_-‘:‘1" i = e
2 % ¥
3 s = —§=c
'm WM. \jo-«
oxB=0 = < \ST_ \fr:o';koo
i b=
Amptitwde =60 = 0~ . - %0
‘v’“‘fr"” =2 . Saiv )
last - 260" . Y= %.’-' -
prod = 360 3 \gmg(e-o)l -lg
oo D«, GOsm {\ (9'0)l&0 or
ol Y= - &

3= 6o anD”
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c. ¥ =sin(—3x — 90)
Hint: factor the k out

5=\sm(:‘5(1+2>0)) t o

o=\

K=->

a=0

d-;—'.}o

ois=¢ =90

amPﬂ’wA—L ’H"; ’

preevd=

S
V=

e

%&?: _%;0:5" %—Q = l&oo
(7B )

= -30

;o\fe:«w)
=-38+120 =70’

— T
\ /\ { l
\ | |
—_ A=
AT iow At
2w 0 x @ v
- s
r::. z
¥
Jaty

o Y= %; sm&\\l*\?@\’c )
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