Part I:

1. a nchirps. 1 minute

Answer Key: Crickets—Nature's Thermometer
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2. Fidd Cricket: T=n+38
4
Tree Cricket: T= m+46
60
Snowy Tree Cricket: T= %+42

3. Youcandraw avertica lineat n = 120and determinethey-coordinaes of the points where
thislineintersects thethree other lines. At 120chirpsper minute,

4. Youcanlookupvauesinthetable feature of the graphing calculator or use the symbolic
formulato determinetha it isaField Cricket.

5. Sincethepoint (60, 56) fitsthe"rules’ for both thefield or tree crickets, it could beeither

one

6. Approximately 206;these formulae are approximationsand apply only over a certain range
of actud physca conditions A temperature of 90;j is out of therangeto which theformula
is representative (crickets could notphyscally chirp that fast, or the crickets would be
chirpingtoofast to hear).

7. Thetree crickets and snowy tree crickets stop chirping.

8. Thepoint (50, 60)doesn't bdongto any of thefunctions

Part I1:

1. They areadll of theform T = mn + b, where m isthe dopeand b is they-intercept.

2. Answverswill vary. We assumed that the maximum temperature was 100j F andtha n> 0.
With our assumptions thefield cricket's fundion has adomeain of 0 < n < 248 andarange
of 38< T < 100;thetree cricket'sfundion hasadomain of 0 < n < 463and arangeof 46 <
T < 100;and thesnowy tree cricket'sfundion hasadomain of 0 < n < 249and arangeof 42

<T<100.
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3. Onthegraph, thesolid lineisfor thefield cricket, thedashed lineisfor thetree cricket, and
thedotted lineisfor the snowy tree cricket.
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4. They-intercept isthetemperature at which the cricket stopschirping.

5. Thesopg m = changein temperature Ochangein chirpsper minute, istheamounttha the
temperature increases when the nunber of chirpsper minute inareases by one

Part I1I:
1. Field Cricket: n=4(T-38)=4T - 152
Tree Cricket: n=@(l'—46)=@T—2?60
7 7 7
Snowy Tree Cricket:

30 30
n—?(T—42)—7T—180

2. Answers may vary, depending onthe students answersto Part |1, Question 2. for thefield
cricket, thedomainis38< T < 100andtherangeis0 < n < 248.For thetree cricket, the
domainis46< T < 100andtherangeis 0 < n < 463. For the snowy tree cricket, thedomain
iIs42< T < 100 andtherangeis 0 < n < 249 Therangefromtheorigind fundionisthe
domain of itsinverse, andthedomain fromtheorigind fundionistherangeof itsinverse.

Charles A. Dana Center Mathematics TEKS Toolkit
www.mathtekstoolkit.org



3. Forthefield cricket, thedopeis 4. For thetree cricket, thesdopeis 60/7. For the snowy tree
cricket, thesopeis 30/7. These dopes are thereciprocals of the opes of theorigind
fundions

4. At70jF,

Field Cricket: n=4(70) - 152= 128 chirpspe minute
Tree Cricket: n=(60/7)(70) - 27607 is approximately equd to 206 chirpsper minute
Snowy Tree Cricket: n = (30/7)(70) - 180=120chirpsper minute

5. Onthegraphbdow, thesolid lineisfor thefield cricket, thedashed lineisfor thetree

cricket, and thedotted lineis for the snowy tree cricket.
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6. No, because thefield cricket and snowy tree cricket fundionsdon'tintersect untl the
temperature becomes so great tha themodd is probably no longe representative. Yes,
because thefundionsfor thetree cricket and thesnowy tree cricket intersect at a pant
baween 40; F and 50; F.

7. By finding the point of intersection of two fundions then comparing the values of the
fundionsbefore and after the point of intersection. For example thefundionsfor thefield
cricket and thetree cricket intersect at (53;, 60); from 40j F to 53; F, thefield cricket chirps
a the highe rate, and from 53 F to 80j F, thetree cricket chirpsat the highe rate.

8. If twolines start at the same point, thelinewith the largest dopewill give the greatest
output If thelinesdo nat start at the same point, the smaller dopemay give greater output
for awhile, buteventudly thelinewith thelargest Sopegives the greater output Thisis
shown in our answer to Question 6 in Part I11 by the fact that thetree cricket hasthelargest
dope Andwhile it doesn't have thegreatest outputinitially, it doesfrom 53 F on.
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