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Trigonometric Functions Unit 6
Tentative TEST date \)\)‘U) c L\ .

Big idea/Learning Goals

In this unit you will study trigenomeiric functions from grade 11, however everything will be done in radian measure. Just like
length can be measured in meters or yards, angles can be measured using diffierent units of measure. Radian measure, as
vou will learn, actually has no units at all. You will review primary and secondary trigonometric ratios, conirast reciprocal tng
functions with inverse trig function, and graph these functions with and without transformations. You will once again use the
unit circle to find solutions of the angles as well as use special triangles to find exact values for ratios — all of this in radian

measure now. Ei vill again apply the knowledge of sinusecidal functions of grade 11 to solve real life word problems as
well as review rates of change wjih trigonometric functions.

Oﬂimx. Ow%
Comections for the textbook answers:

Zec 6.1 #3hjcovert angle o a positive by adding period  #3b) 51.25 #16 56.5 rad/sec
Zec 64 #5b)nonegond #3b) 50 beats/min
Sec 56 #10a) y=3 Tcos[2pi3650-172)]+12 b)9.18 #11 using months y=18 2cos{2pi12{x-7)+1.4 where x=1is January

Sec 6.7 #9a)shift for cosine 22 b) fast at 4, 16, 2&8,... slow at 10,22, ...
Review #16 y= 30sin[Spi'3(i-0.3)]+150

Success Criteria

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

Date pg | Topics # of quest. done? Questions | had
¥ou may be asked 3 show tham difficulty with
3ck t2acher befora taet
(\‘ \a\f" 2-3 | Review Radicals and Unit Circle
\\ T TWO Handouts
- 4-7 | Radian Measure — 2 days
A te Section 6.1 & THREE Handouts
8-9 | ExactValues & Other Questions
Seclion §.2 (3K° eguvaiart expressiars for now — covarag In Ihe Next ue) 2
& THREE Handouts % efrondon et o fouris’
10-12 | Parent Graphs of Trig Functions & J
Transformations of Trig Functions
Secfion 6.3 & 6.5 & TWO Handouts
13-15 | Sketching Sinusoidals
Sectien 5.4 & Handout
16-17 | Word Problems with Sinusoidals
Section 6.6 & TWO Handouls
18-19 | Rates of Change
Seclion 6.7
REVIEW
Q Reflect - previous TEST mark . Overall mark now
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Name:
Review Radicals and Unit Circle
1. Summarize the rules of simplifying radicals: How to reduce, how to add/subtract/multiply/divide and rationalize. Use
the following examples in your explanations.
ENES) b 21244485175 3J12x4J6 432
XYY A b -T2 o 4 12910
2z “yf sk -sF poeails Y J?’:
=08z *odd (e rodieed G BT RS
Y VRO R
Yol rg_tli'&:‘) v Kep i =(>Yu) 2t @*“*("’\‘"
XN s @) WD S 9G - 9cfR Yo hare #°3
€ sq. ¥ e ) = \_'lJ Iz ‘.odfc_o& ‘m
1,1,%)25 3% A e
B 4 ‘&@L}) = 324 % Roftoredi2e—
@JE E_@—iﬁ)v\ (H+55) * Rottonadi ¥ MONSe—
\(,D‘\(\Qm‘ ¢ \
e )Y
@: -3s 36 ¢
24
—
™ YR 4w3 -2 -3 3(3)
=y T 33 falfe
q
u 2. Review the following by stating a definiti ing on a diagram: (terminal arm, initial position, positive angles,
negative angles, coterminal position, §tandard positi%. rinciple angle, related acute angle)
Aerwanadl aem = 8 He p

ro'COHV‘% s (M\"“‘ ﬂ"v f s
LN .lcceoéﬂ\*‘% Ao

'3 Pt Hve ov~3\9-5 Ccow’\‘i(o(ee&,w\‘SL)
O’} oo (80

sin860° =~ 038
st &% = 7
(1% |_0° - O‘I:'i
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u 3. i i j i i i ition.{ It is important to know the definitions since CAST doesn't

NG hugsu R-OFNS

&{_’ ,cXmH acde

f .
4. Predict whether each value will be positive or negative witqout using the calculator.
m a tan195° ,@ b.sin{—115°) = c. cosB70° '\'
W
vollve v
g{oea/ 7\—/ 3 4 Jg
A

5. Find the following ratios without using the calculator o
a. cos( 0907 = X~ & b. cosl80° "’}‘D""' = ; = :T’;O

o \l‘\hw : f:\
(01"\) \10)
For the point P(—2.6)

2
6. For the ratlo i@ = - the angle Gis in standard
5 a. Sketch the angle, &, in standard position
position 0° < & = 3607, ¢ L
a. How many answers for & are thare? &
S TB‘ —ﬁ,/o OGRS J\W OJ o
T\e S, .
b. Find cot@ = ¢ _—% -=
b. ls &acute, obtuse or reflex in Quadrant Il or " Xz ’G -3
reflex in Quadrant IV? \3

Both  ceflex ongles.
c. Find all possible measures of & in the given c. Find the angle 6
domain. o ’ 9' =l (%)
S\\IL ( /§> 7
\

“"‘3\" 6

§ ., o a,; ik M/&““I
%\C 3_0\1_0 ho o
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Radian Measure

a Just like when you measure length, where you can use centimeters or inches, you can measure the angles using different systems of
measure. You can use:
e Degrees, or
& Revalutions, or
« Radians
Degrees and Revolutions
Degrees and revolutions are simple, look at the following example to see if you understand these two systems:

ﬁ 1. 60%isequivalentto %ofa revolution ’rt?‘g{o o

This is because lrevolution = 3607
50 to convert 607 you need to multiply it by the ratic

This should make sense since there are
5 sections of 507 that make a full
revolution of 360

&od lrev _ l,ﬂ [degree units will cancel)
&

NOTE

How do you decide which ratio
to multiply by?

Well, you should ook 3t units.
If you want to

revoluticn is equivalent to 450°

d | LA

-
To convert — pgv you need to multiply it by the ratio of 3607
4

lrsw
_’/x 3607 _ 1800° a5 \revwill cancel) getrid of degrees
4 lrz- 4 h put the degrees in the ratio on
top/bottom so that they can
cancel

[ Motice that in both examples we multiplied by a ratio that is eguivalent ta ONE

N 1 get rid of revolutions
360 and ey since lrev = 360° put the rev on on top/bottom so
1rev 360° that they can cancel
E 3. Convert 1257 to revolutions 4. Convert 2.4 revolutions to degrees

las’ ey AU i % 360°
' %0’ ol | &/

= A5 = Jo¢°

————

360

7o
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[ ] Radians

MNamea:

Unlike degrees and revolutions, radian measure doesn't have any units at all. It is & ratio of lengths.

Definition of radian ratio is the following formula. (It is not derived from anything; we define it to be this ratio.)

arc length

le (in radians)=
angle (in radians) T

a="2
?

Let’s figure out how to convert radians to degrees or revolutions.

Consider a full revolution. Arc length will be the full circumference (C = 27+
and the angle in degrees for a full revolution is 3507

A
a
="
.
2
3607 = 7 (radius cancels)
360" =27 or 180°=x

Since lrevolution = 350°=2m, you can convert from one measure to the next by
using the following ratios that are equivalent to ONE.

lrev ir

27 rading] 3%

360°

lrev

Motice that radians will not have any units. Lock at the following example to see this.

m 5. Arclength is 4.58cm and radius is 1.5cm.
&) What is the angle in radians?

g=2
»
45808
1.5¢
g=305 no vnits!! (centimeters cancel)
b} Convertto degress Us-€
3607  1098° .
305x% = =175
2T 2T
c) Convert to revolutions.
_ drev  3.05rev
3.05x = = 0.48rev
2T 2z
m 6. Corwert 125 to radians T Convert24revolutlonsto radians
—
l(')-g x AW oc 1L Llr}(x

¥ & \ M
9\- \g ra-AIOq'\S lgho 8/
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NOTE

We just found that 7 = 1807
How can m be 3,1415... AND 18072

3.14 and 180 are not the same numbers and so

are not egual, however look at units. 180 has a

degree symbeol and 3.14 doesn't.

So 1 can be replaced with

. 3.14 if you want to use radians {no units)
ar

e 180° when you want to use degrees.

fwr reciprocals of these (in these ratios wse mas 3.14)

NOTE

Remember radians have no
units 2t all and so if converting
to radians try to cancel all units.

T o ot 30 o ocosy.

8. Whatis the arc length if the angle is
ESuand the radius is 4cm

§-= o.
M"‘“‘»(rt *n

rodidng . 0= re'

Az L‘Umégy)/(’ l1 S
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Linear and Angular Velocities
Let’s use the following variables:
f= time (sec, min, hr)

9

Deriving a formula for @ intermsof v and # -
rewTite the angle and the linear velocity formulzs

a= arc length (mm, cm, m, kim) a=~8rada=vi
/\‘ ) o —> &= angle (degrees, revolutions, radians) equating these
v = hnear velocity/speed (cm/sec, kim'hr, )
8r = vi
o= angular velocity/zspeed (*/sec, rev/zec, rad sec, rpm, .. e
solving for &

Omgw a
s Angle in radians is —| by deﬁmtlan 8
r

7 — . "
#  Linear velocity is ¥ = — since speed is distance stituting this into the ang velocity formula
i

= x——— therefore @ = —

divided by time (here distance travelled v

arc length) o=t = =
=) 3 *
*  Angular velocity is| @ = — fy definition.
L

Here are all the_formulas that you will need and all the ratio conversions that you may need.

g=2 m:f . 20 300 lrev 100cm  1000m  60sec  60min
/ d ! i’ 60°  lrev 27 Im lon  Imin 1k
m 9. Suppose a@diameter wheel is rotating a@ﬁt what rate is the wheel moving along the road in m/hr?
C=1Sevm w=as G al N
min pak: V7 _—
e
\T'— wY \

:@%;im x7 GOWXWL?OG&-WA(

10. A bicycle ha@uheel diameter, how many rotations per second does the cyclist have to achieve to push the bicycle along a
N
flat surface at 25km/hr?

=2 =Y
=3em TS

00 ,000?{ _k/_ gy
*Z WA afasec &’\T
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m 11. Find the angularvelacity in radians/sec ofa point an a water wheel if the wheel makes 100 revolutions in 1 minute
|

W=7 v _ / W= 00ry Br= o0y
S-CC, W l fin f‘: lM\r\

"QN’MJJ\ J\A\” COr\\I“V\’ wails,

el@M XJ ‘[Og/g_c,
'% W o (0. cokioes sec-

m@h large clock has its seconds hand travelling at @‘ind the length of the second hand.

Laow s w=\rev V=6 cn, e ? (c»\
60&U(\‘H? Seg . )

SN = bom y bOuL g
TS Tar | g TR
N>

NS
w

13. A plane travelsin a circular path very quickly at(650km/hp, on a circle with radius@ﬁnd the number of rotations that the plane

makes per second.
V= bg) kh C=8m W = ? rtv

W 973
__L__ 16 00 |7/ \b/ lrw
oy 74 (,oo.cec A7

s
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Exact Values & Other Questions ac = \&0° Nw\m\'%a Speu‘a& c«-ch\es.
a 1. What answer is better to rec wo below, and why? (Y' \%’0 ’E - 600 o
2 03—( « =%0’ h WEBO
—=0.866025403___ or(cos—=— oyt ACW /7_ ’“7"11‘&

2. Almost everytime trig functions are used there is rounding error. However, it is possible to find exact values for some
special angles. Recall the two special triangles you have learned in grade 11, use radians this time.

N o }l‘ ¢ A .
Ak ‘} E%’\;[:\&WA N , Memedde: 307 60", (Rt Tsos os

3. You should get comfortable at drawing angles given in radian measure. Ex smgthe following examples how
looking at the denominator helps you decide: how many pieces should you “cut’ pi into.

S c.4.05 -1fr St
m/g‘ 44-—-0\\\1\AL qT \f"\‘p T @ - )
cony &K 125 ory s\\us . T
Hrok moe)
S\l(q[« 3 o ﬁ
' 2

4. For eac

=5 | -
doun e R T.Les
. ~ 3 Q‘L Y o
voding — W”‘ased‘\\w )(ansl‘:l'-f\—*%" 3 z x =2 =0
[ ¥ (3 ¥ Co+§;[gg’\]'8‘ |
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* 407, 10" u§®, °
3" 60", ¢,

9|unit & 12AdvF Date: | '\F; ) ?? oy |y neme
5. For each of the following draw the ﬁe'rming}grms in correct quadrants then find all answers for the possible angles
within first positive revolution. (Find exact angles if possible)
o
2 = acmos - -0 =T
ma. cosgz—i:)—(—i'—!- 6( onNJJ (fL b. 51n9=—\r -’—i g( ’GO -
N\ {rom 4 ST 2 T 3

gl'.“)\‘/\( .
%(s\lg ZV‘\
31"':
3
cosc’:’ - ’50 -;_\T/(a
N - 0%

\- [.lo} 6—-}*, g.H’ =

By #Mrolyng = 3.13S
6. P(3, -4) forms a principal angle &, find exact values of 7. cot8 =—3Kfind exact values of primary trig ratios of 8
secondary trig ratios of 8 Ty - ﬁ"
- 5 :L ~ ( ‘: @-
Y SD\% s @ﬁs 9‘6

_si3

A\ 3
“B' :ﬁ-. 5? 2 ‘9-,"§ =
‘ : 3 xlegl'ff s g, B

L
) - Lf(\)t’ft _ -\
L2 (s) o b=
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Parent Graphs of Trig Functions 0 D

Sovdd L

u 1. Recall from the rationals unit what the relationship is between characteristics of f(x) graph and

1
its reciprocal, —— , graph. Use that knowledge to sketch the secondary trig functions overtop of the drawn primary

; : <Y ¥
trig functions. \]P\“’k Y:,O ° \}k oi"i\" \/L ?c 1«,,\8’0

1 = Sec 9C ?49—‘« L_chot‘xa

V v
E 2. Recall from the functi!ans unit what the relationship is betwee

@_ cosx h(x) B tanJ;? ..... |
- \ N / N 4ﬁ ‘ N
U1 VNI
A /] /
a5 | s / LN A —cza_a ...:3 AR 34 518 08 Ailg . 4 ¢
| T ; &
J @\ NN \
Rl AN |
' Wi __ 4‘ : ; | ol
Ll oy N v Y LY Y

A ' | l
n characteristics of f(x) graph and ’E 2

X its inverse, f_](x), graph. Use that knowledge to sketch the inverse trig functions overtop of the drawn primary trig
S
(‘:*& functions '{0
/>
‘\@ sin” x cos x : tan™ x )
18 °--~£--3m,, |
‘ i RS ot
A ~ i bt
oSt L /IN L/
S\VC ha 3 -8 _3i14 314 638
SUSSS . 1 i
X 1
% i
N X< il - ._Z:m.,_.! 1)

. -1
3. Asyou can sée, reciprocals and inverses are not the same. ™ (x) = [f(x)] The notation for the inverse can be

confused with a negative exponent, which DOES make a reciprocal, hence there are other names you should know for
the inverse functions.

sin” x= OC AL cos” x= ARrC €oS 2. tan” x = O.rc,{‘ﬁ.\x,

10
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Transformations of Trig Functions (all types except sinusoidal)

u 4. How can you remember the parent shapes and keay values?

o*@ﬂ%ﬂ..i 7‘&(&3@3 (L,.A g.k‘\ﬁco )jr“_O

. vt
: eenoc) =1\ ‘ \ l
o

T/L

o u= (0d =T
Secvensss ond o 4= YV paciad %

\\\\\

\ \

( ‘ IU
\(/ ~
L

¢ (o
o' «
oo | shateh tha cre postd i
(o} 20
W J:‘ \{&
o fecoeX slateh fhe wore "-\\ A pacivd = 247
o ° g

5. Summarize how to sketch any transformed trig function. y =af[d(x—4d)]+¢
Hata that some hardouts online have constanis @ and ¢ switchad. Don't worry about tha name of the corsiant 50 muck 3 the placement of I in the equation.

®$\u/\"/\~ Ao \QO&A‘ s\eeﬂ- \.:l_‘fb OAD reflecdtons
@ m&\,& A od J powefs usﬁ%
@3) — (31,: td ‘j'o“{t)

Find two different equations of the following

E. F ; i l'
) i T 1]
(N BESEEE MR uN
ocos § oA SR
C’Q"-‘ l‘rl \ i Hl“ q.ll 18 _fii.r EEES
; fr T g e
:J ug 35 nf,sh.f\_vf

' /
405 secfend] « 2 4= LebfG-g) < |

-q0°

o« > AN

dack ol cedve
¢t.
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MName:

8. Sketch the following functio
b. casc(mx+31)+1

: ol &’tc) SL.;\-;,L Yo S;mﬁ‘\\““g‘ \“:
Q7 v ) %G{r ) \3 3\\-\"’\?(’;&%)&& \

R 9(00 _ - =\
a= (o,o)—)("’\,@a"?’“) NS SRS

- A z. .2to:i‘b % _ RS
b G 1S (%> )
9 ! r | \

‘ ! ( ‘ (
( | 2 : Tk l‘ '
2| ( | I/’ \ |l

( {
o .‘ NN TN
-2 ,\l { l | \\ // :
! ( o1 1> [
l t t [
<[ o Y U Hroeshoersd | | (\

- obel

AR, et b £ R S

{
=2 l{&) o t(.,) &Q\e,\-e.é{ L'}‘ +’\T' \(.)-&(-0
:’?\ " o j.l'\) \
C L%t )
| l ( (
e \ )
{ [ & A N |
0 | ’/, \\'
\ L( \
® o ° J
-\ { I 4 \
-2 { ( 2 11‘ ‘Q\\
\ | \ \ ! 1/\
Vo
aa " )
S A Y, S |

Trig Page 13
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Sketching Sinusoidals ﬁui@w 5\( I\ /e,qv’r "~ an([a,\y)

To sketch transformed sine or cosine:
You can also apply the previous technique to sinusoidals, but it maybe quicker to do the following

¢  Sketch three horizontal lines and label the values on them {(Don't bother drawing the x and y axes)

\{[AX—c+|a| ———————————— MAX - MIN
amplimde = |a| e

" MAX + MIN 2

L e e recall that
2 gr;\/aos/ts(-/&zc
MIN=¢c—|g|-——————————-
+ Decide on the shape of the wave and sketch it between the lines you just drew )

Sor Wi (a0 and X SAME s St wth o and K D‘@k 5“3"

//"fh'\\ no reflecioes o uk‘l‘\\
ol
ol //
\\\%(ﬁﬂ""h/ \““m_ __,,//
('J::S\u wkh Qos‘ﬁwt o Cosind, With %of\\lb LY

—

T

CQS\\‘L Sw\"v\"j - —oRs \‘\
\ / va/" r"ﬁw ?Lw \\ -
. Labenhestsp;m:d )u"-' 'g“
YA (q,\g),-y (;‘;{A) a.cuc c)

last point = & + period

il oty R RO T R poin

2 5% 3.|?§ 4 -4
1. Sketch the follo "\(N (\’o AQ - /l1 )
a y=6sm{gx+137)+22 L ol
" {TW(‘L-" i;) NLLARNY, b. ¥ ——18005| —| 14 i*%r
Koad A La\&dij de)
RN S <1'aﬂ~ %2 L L| T 1T
nov™ V\‘\‘t(-( . 8
N =
4 a—w '/E-—,a, z
?_,T Y hy

d Ol%f °
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m c.y=04sn(r-2x)-2.5 4 fi _E\
_l(vx_—'ﬁlz) dy= 2t:ostx GJ
£ )

T T T TR

4.{"\./ J
1 1
WM %

1 2
My "V
o W W w 2r 2
2 % A
2. For each of the following find fgw equations that model the graph.

14
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Mo

R B

\ i~

4 3 o] 3-8

J = - oo [%@I% €S

+5 1o

d)

15
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Word Problems with Sinus

ﬁ 1. The piston in the engine of a small aircraft moves horizontally relative to the crankshaft, from a minimum distance of
25cm to a maximum distancg of 75cm. During normal gruise power settings, the piston completes@T00 rpm

Trig Page 16
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m 1. The piston in the engine of a small aircraft moves horizontally relative to the crankshaft, from a minimum distance of
25cm to a maximum distance of 75cm. During normal cruise power settings, the piston completes@100 rp
(revolutions per minute). Sumnl  Shrls ot mimimume

a. Sketch the horizontal distance position, h, in centimeters, of the piston as a function of time, t, in seconds.
b. What is the equation that models this?

@1§’ — W= 3\00_&’ M '—35& 2. ?:—L K:Mf—\'

1‘ 295 © K= o
e /f ®) 3— - Mcosb—o"\’()t-olffo
0 2S
2. Cammer{:lal bottling machines often use a circular drum as pa hanism to install tops on bottles. One such
ma diamater of 420 cm, and makes s(complete turn every 5 sec, A sensor at the left side of the drum
onitors its movement. Take the sensor position as zero. =S sec
Sketch the graph of the horizontal po itiona%a ﬂt on the drum h, in centimeters, as a function of time, t, in
seconds. S50 s *"l
e éch\ b What is the equation that models this? J \)\Nﬁ““ {10“\*’\’\ " [""h"?
At what times in the first 10 second interval is a point on the drum 50 cm away horizontally from the sensor?

R ’ What is the speed of the rotating sensor in cm."sec'?vor& os T
<= ‘W(

&y GOLDSY%QQJCGO

ve,g_\UL ™

© so- o [T
-2
-5
Q= Gocosb b
L sl

60

\‘S—Los(>

\ HOZ ron\r\S

_q- [yo3= LI3& = 7;?1\
b (=2 <P~ ﬁaits@

By abuos = psus =g

5
(ﬁ (L

16
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m 3. Abuoy bobs up and down in the lake. The distance between the highest and lowest points is 1.5 m. It takes 6
seconds for the buoy to move from its highest point to its lowest point and back to its highest point. Suppose the depth
of the water is 7m.

a. Sketch the vertical displacement, v, in meters, of the buoy as a function of time, t, in seconds. Assume that the
buoy is at its equilibrium point at t = 0 sec and that the buoy is on its way down at that time.

b. What is the equation that models this?
__owm{EM<F

e

Vv oS
0 b W%

c»f-‘\s'f“"""""")f -

4. A salesperson selling a car alarm reports that the sound has a minimum frequency of 250 Hz, the maximum being
1150 Hz, and the frequency at t=0 being 700 Hz. The salesperson reports that the car alarm reaches its maximum
frequency after 1 second and that the frequency increases before it decreases.

a. Sketch the graph of the frequency, f, in Hertz, as a function of time, t, in seconds.
b. What is the equation that models this?

c. Whatis the frequency of the alarm at 1.2 seconds?

d. At what times in the first 7 seconds, is the frequency at 1000 Hz?

Cus” N T =S .
) & 9= 150 3““&“/»@“)1*%
|

© 3(\.2) SN0 %\Y\KTT/}(\-})&{%O = w2

1
(

0g- + ==~
0 !

5 (= smeeTo  fH=Tg

{
L
Y

300 v
AN
3 \

VI g (%\ =0

%';7‘@“%} = “72/1\

0 Ssee =2 4 @
%{,ﬁ‘q :"V;'i;,

DL

17
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Rates of Change 29 {cTc ot {Qi
\_

A==

u 1. Explain why it is not possiblz to find the exact{nstantanesous rate of E@ c@dions by using the difference

quotient.
. eak = reh) —L(x
CDt@Q((_ML G"‘*";\.‘ ‘F’——\_’\ »u ) . \\F -(:GL) =Sy

Y\o* mu&*{\o\{’(&-*\w
. - ain .1{‘,\) — S\t
N—L*‘ wax \aou e—/v\/’_" eo ) M(JL
e W+ ginh COS I e, g oo
o(as 1 )= Shat Lesh & hin Mo Y 1A Fonorine o=

() T dt %‘u*‘i‘\* eon
2. For y=-25 cos| hl |+60 find the average rate o ; x @ Use special triangles to keep answer exact.
\ i it

G)-f it S

N gITE

o\tefo)(\v'\

aroc. =
Yo — Xy arfw"‘
foatyel Lantae
Ty f/ ei\)
~ 95 oA v)zs/ + 95ws (W) /6( —~\*_
W,
- -as(2 ),( as( M,
“/z ‘

- QSL%) ,“J 1£ appeox. \roe e oshked
ex. {x)= — AT wos ('i;—/') £60 \roc
256 o+ =T
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E 3. A mass on a spring is pulled toward the floor and released, causing it move up and down. Its height, h, in

centimeters, above the floor afte ecands is given by the fupction )

h(r) = 10sin(27t +1 579 11 an (44 0.75) A= 0%
a. Sketchthe graph of height versus time. i -
b. What does the rate of change of this function represent? P> _%Lr = ,'Z:__“T =
c. Predict for which two points the instantaneous rate be zero. Y 2 .
d. Predict for which two intervals is the average rate positive on one and negative on the other but

same value othenwise.
e. What is the speed of the spring in cm/s? ok ;(:0'75
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4. A car moving al(60km/hphas whaels of radius(40cm)Model the height of a point on this wheel as a function of time,
assuming the poift Starts at minimuruheight

a. Graphical model ~ slede

b. Algebraic model r\:,_u.b% M w =\ A/’re’v'
g sec
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