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THE UNIVERSITY

. OF ARIZONA. Jordan L Carbary-Ganz?!, Teri Laguna?
1Biomedical Engineering GIDP, University of Arizona, GTEAMS Fellow, ?Flowing Wells High School, GTEAMS Teaching Partner

Introduction Graphing Sine and Cosine Zombies and Exponentlals

Graphing Sine and Cosine Graphing Sine and Cosine
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1. Amplitude

G r ad e L ev e I S ) 1 O - 1 2 Using your calculator, graph the curve which results from each function: 1) Graph y = 2sin{x)

For a) and b) graph the parent function v = sin(x) as well for comparison. For c} and d) graph v = cos (x). a} Rhythm: .E:' ; VWA AN E f‘ﬂ‘ hﬂ I,:]
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* Guided discovery based lesson on graphing sine and cosine =3 cost S NS RV ALY e ”c. (;:A{w oY (2w o)
functions and how we can manipulate a graph based on 'ﬂ\ s changing bxtween thegraphsand how i relates o
changes to the equation < "\’3“5"‘* ‘:"QW jﬁ@fﬂl\zw\xm
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Explored the basic sine and cosine functions, as well as 7 9P Yo 3 ond downy ”5

Amplitude is defined as the maximum height of the wave from the midlin

amp“tUde, frequency, perl()d, and hOrlzontaI and Vertlcal Write the equation for the sine and cosine waves to include amplitude. Represent the amplitude with

the vanakble a.
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Students learned how to generate a graph from a given T L\

equation and to generate an equation from a given graph mplitude = Ja I+ ' HOW THE ZOMBIE'S SPREAD
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Because amplitude is a maximum, it can only be positive. Therefore; 2) Graph v =

Goal: To allow students to make observations on the changes ';’:jmgf 5> N | L
OCCUI’I’Ing and to formulate StatementS on What they Observed Using your calculator, grash thecurvewhichrresultsfmmeachfunctiun.ﬁrapheachpairun e same d) Minimum: ><l ( Original Zombie

plot. Also, state the amplitude of each equatio on: S —— e} Zeros: E i/fg d ) ‘-;
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before being told what is occurring oy =3 by =45, y=-tsin
P ‘BTHP 4

Cly=3CO58X, ¥y=-3C005% diy=2cosx, y=-2cosX i W : ]
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Zombies and Exponentials: Avp Y Awp'2
® ACt|V|ty demonStratlng a “releva nt” use Of exponentlal Describe what is changing when a negative sign is in front of the amplitude:

functions T Ne Negative “\ Y/ +.
Students learned a basic model of population growth given a , HOW MANY ZOMBIES?
description of how the disease spread %’”‘ +- We can model the growth of the zombie population
Task was to use the model to solve for different variables deinesaniequationl orlesnol Sl oL
representing number of zombies, days of growth, and growth
rate

* We used this activity to introduce solving for a variable in an 4| i ' | e
exponent Yo DS e s ¢ = growth rate

X = time 1nterval

Day 2 swe @

y = a(r+1)x

Where : y = the number of zombies

Outcomes:

Graphlng Sine and Cosine = 11 - + Students enjoyed using the math they learned in a relevant

b example that is meaningful to them
| Fpsmme Grapting Sine and Cosine ' B e e  Students gained prospective on the true nature of exponential
o o e o 0 o e b e o o - | & P NG growth

represents the distance the bug travels. On the y-axis, we will either plot the bug’s x~coordinate or the bug's y-
coordinate to represent his position, Because we learned that the x-coordinate is the cosing and the y-coordinate

e i i ey oy | 1= L - N~ » A relevant example was used to demonstrate the use of solving

srart &t the 0 position and move in the positive direction for all of the points we placed on the unit circle from 0 to

2. This represents ane cycle of the wave, List all of the points to be graphed and then plat them on the graph .," T - A ' for Varlables In an exponent

provided. Make sure to number the y-axis.

Sine Wawe:

Conclusions

| We designed a guided discovery based lesson for learning the

The equation for a cosine wave generated from a circle of radius one, centered at (0, 0] is represented prinCipIeS Of graphing Sine and COSine funCtionS

) costn « Students enjoyed the activity, but seemed to have the

s st b Qutcomes: | | same struggles with the subject as previous years

e e ey s (.0 Students ga!ned more exposure to graphing than previous m_ethods We designed an interactive activity to explain the value of
N E o Students gained an understanding of what the values mean instead exponential modeling with relevancy to disease spread

h]::f"i“"‘(ff e ?:z(” . 0% % 0) of only how to find them . |  The activity will be expanded in the future for use in
w1} Students gained experience in recognizing patterns and using those teaching linear programming

d ) Minimum: }i;.r These graphs represent one cycle of the wave. If our bug continued to go around the circle, or went in
(a d th&lnegative directiun around the n:in:Iel, It'he n:'.rclle would repeat infinitely ir: either direction. E:ine and = .
Al End: ( ) Tl" d)(?‘?: a\ cosine waves are generated from repetitive motion. Alse, the t value for this represents the distance patterns to predICt future Occurrences ACkn OWI ed El em ent: NSF G_TEAMS Graduate FeIIOWShIp 0841234

iAW Q \ traveled, but it can also be time it took to complete a cycle.
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