Math Xa Fall 2001

Homework Assignment 7. Solutions

In questions 1, 2, 3 and #he function is thalive computer’sprediction of howong you
have to wait between diving and flying.

» The independent variable (input to the function) is the number of minutes that you
spend underwater.

* The dependent variable (output from the function) is the numbeswtthat the
computer says you have to wait before flying.

Therefore, changes to the number of minutes that you spend underwater will be made on the
insideof the function notation. Changes to the hours that the computer tells wait tall
be made on theutsideof the function.

1. My wait time will be: W(t + 15).

To avoid the notice of thiger shark, | had tepend arextra 15 minutes
underwater. This meanghat the total amount dime spentunderwater is
the timespentdiving, “t,” plus the extra 15 minutes. So, the input to the
computer will bet + 15.

2. My wait time will be: W(t) + 3.

As my body needs longer to adjust, | need nimners ofwait time before it
is safe for me to fly. The computer says that atteminutes underwater, |
need to waitMt) hours. | know that in addition to ttiene predicted by the
computer, | need three additional hours, so my tegat time will be W(t) +
3.

3. My wait time will be: W(t — 5) — 2.

In this situation there are two changes going on. Firstly, there is a change to
my time underwater. Thiill be reflected by a change to tegmbolsthat
appear “inside” the function notation. | reduce tnye underwater byive
minutes. That means instead of spendifigriinutes underwater, | spend
— 5 minutes. This is%iow muchtime thedive computer records as being
underwater, so its predictidor my wait time will beW(t — 5) hours. The
second changé¢hat is going on isthat | amusing aspecial blend of
breathing gases instead of compressed air. TdmE=sgalgasesmean that |
won'’t have towait aslong asthe computer predicts before | ciyn  With
the special gases, my actual wait time is two htagsthan predicted by the
computer, so my actual wait time will Bt — 5) — 2.

4, The time that | spend underwater will be the valu€ iofthe equation\W(T) = M.



This question is different frorQuestions 1-3. Questions 1-3 ask you to
find the time (in hours) that you haveuwait between divingand flying. To
answer this, you are supplied with information about the amoumhefthat
you spendunderwater (minutes) anasked to find a symbolic expression
for the wait time. This questiainirnsthe situation around: givesyou the
computer prediction of wait timé&A hours) and asks you to expreiss time
spent underwater. If you spendhinutes underwater then the compuwtar
predict a wait time ofM(t) hours. You know that the predictedait time is
supposed to bk, soW(t) =M. The time that yoare after is thealue oft
that makes this equation work.

In this problem, the function gives the age of a relic, based on the amount of carbon-
14. The independent variable (input) is the amourdanibon-14 found irthe relic,
and the dependent variable (output) is the age of the relic.

» Changes to the amount of carbon-14 will be reflected by changes to the “inside”
of the function notation.

» Changes to the age will be reflected by changes to the “outside” of the function
notation.

(@ (V)

Here we are told that the amount of carbonab&édoubled. Sincéhat is a
change to the independent variableshibuld bereflected by a change to the
“inside” of the function notation. To double the carbon-$du would
double the £’ so the appropriate expression f$2c).

(b) ()

Here weare told that the age doubled. Sincdghat is a change to the
dependenvariable, itshould bereflected by a change to tleutside” of
the function. To double the outsideu would multiply “f(c)” by 2. So,
the appropriate expression isf{(@).

(c) (V)or(V)

Here weare told that the amount afrbon-14 is increased. Thigll be
reflected by an increase in the quantity “inside” the function notation. Both
2[d andc + 1 reflect increases of the inside of the functotation,c. So,
eitherf(2c) orf(c + 1) could be the appropriate expression.

(d) (1

Here we are told that the amountaairbon-14 is off by 25%. As this is a
change in the independewdriable, it will bereflected as a change in the
collection of symbolsinside” the function notation. Thenly expression

with a modificationnsidethe function notation that is related to 25% is (ll1),



which has the symbols “0.75*c” inside the function notation. The
appropriate expression would bg0.75%*c).

(e) (Dor(l

Finally, we are told théale of aprofessorwho is convinced that hienows
best about the age of the artifact. Sincepitidessor disputethe age (not
the amount ofcarbon-14 present) any modificatiotisat the professor
makeswill be to the age,which is the dependenariable. Therefore, the
professor’'schangeswill be reflected in changes to th&/mbolsthat are
“outside” the functionnotation. Theonly expressionsvith such achange
are 2f(c) andf(c) + 1000. Both othese modifications would increase the
age of the relic, so either is an acceptable answer.



