MATH 103 ProblemSetl SolutionsDRAFT

EdwardDoolittle
January31,2007

(a) Putting the equationin the form y = mx+ b, i.e., y = 3x+ 4, we seethat the slopeis m= 3 andthe
y-interceptis b = 4.

(b) Putting the equationin the form y = mx+ b, i.e., y = Ox+ 5, we seethat the slopeis m = 0 and the
y-interceptis b = 5.
(c) Solvingfor y we have

5
= 2x-1

sotheslopeis —5/2 andthey-interceptis —1.

(a) Sincetheslopeis 5theequationis of theform y = 5x+ b. Since(1,2) is ontheline wehave2=5(1) +b
whichimpliesb = —3. In summarytherequiredequationis y = 5x — 3.

(b) We canreducethis problemto a problemsimilar to the previousby finding whatthe slopeof theline must
be
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Thereforeheline is of theformy = (8/3)x+b. Substitutingeitherof the pointswe know into theequation,
say(2,5) (try it with the otherto seewhathappens)we obtain5 = (8/3)(2) + bwhichimpliesb = —1/3,
so an equationfor theline is y = (8/3)x— (1/3). Anothercorrectanswey which doesnt usefractions,
would be8x — 3y = 1. Youshouldcheckyour solutionby checkingthattheline doesindeedpassthrough
thegivenpoints.

(c) The slopeof theline y—x =4 is 1 (why?). Any parallelline hasthe sameslope, so the line we are
looking for is of theform y = 1x+ b. Now the questionreducego onesimilar to part(a); substitutingthe
givenpointinto whatwe know aboutthe equationwe obtain—5 = 1(3) + b whichimpliesb = —8. Soan
equationfor theline we arelooking for is y = 1x— 8, which will usuallybewritteny = x— 8.

(d) Sayingthatthe x-interceptis 2 is the sameassayingthatthe line passeshroughthe point (2,0). Saying
that the y-interceptis —6 is the sameas sayingthat the line passeshrough (0, —6). Now the problem
reducego somethindik e part(b) above. We find the slopeof theline as

_rise  —6-0 -6

M=t~ 02 2~

We know thattheslopeof theline is m= 3 andthey-interceptis b = —6, sotheequatiormustbey = 3x— 6.
You shouldcheckthatthatline hasall the requiredproperties.

3.

(a) Assumingthatthe daily costC is a linear function of the daily productionx we have C(x) = mx+ b for
somem andb. Thefixed costis $2500,sothaty = C(x) passeshroughthe point (0,2500) sob = 2500.
Furthermoretheline y = C(x) alsopasseshrough(110,3600) sotheslopeis

36002500 1100
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sothecostfunctionis C(x) = 10x+ 2500.
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(b) Themaminal costis theslopeof theline, i.e., 10 dollarsperunit producedn aday.

(c) Thecostof producingone more unit is the maiginal cost,i.e., 10 dollars. The hardway to answerthis
guestionis to figureout

C(151) — C(150) = (10(151) +2500) — (10(150) + 2500) = (1510+ 2500) — (1500+ 2500) = 4010 4000= 10,
i.e.,the sameansweraswe obtainedby the easyway.

(a) It is agoodideato doublecheckthatthe pointis actuallyon the curve. We do soby checkingthaty = x?
for thegivenpoint (x,y), i.e., 4 = 22, whichiis true, sothe pointis on the curve. The slopeof the tangent
line atarny pointis equalto the derivative, which by thepowerruleis y = 2x. Soatthepoint (2,4) where
x =2 we have y = 2x = 2(2) = 4. Thereforethe tangentline hasequationy = 4x+ b. Using the fact
that the tangentline passeshroughthe given point (2,4) we have 4 = 4(2) + b which impliesb = —4.
Thereforethe equationof thetangentine isy = 4x— 4.

(b) Doublecheckthat(0,0) is onthecurve: 0= 02 soit is. In thiscasem =y’ = 2(0) = 0, andthetangentine
hasequationy = Ox+ b. Sincethetangentine passeshrough(0,0) we have 0 = 0(0) + b which implies
b = 0. Thereforethe equationof thetangentine isy = 0x+ 0, i.e.,y = 0.

(c) Doublecheckthat(—2/5,4/25)is onthecurve: 4/25= (—2/5)? soit is. Herem=y = 2x=2(—2/5) =
—4/5 andthe tangentine hasequationy = (—4/5)x+b. Sincethe curve passeshrough(—2/5,4/25)
we have 4/25 = (—4/5)(—2/5) + b which implies b = —4/25 and the equationof the tangentline is
y=(—4/5)x—4/25.

. Thisquestioris similar to the previous,only in this casewe arenot giventhepoint (x, y), only thex value—0.8,
sowe have to calculatethe y valuefrom the function: y = x> = (—0.8)? = 0.64 so the curve andthe tangent
line passthroughthe point (—0.8,0.64). Now we cancontinueaswe did above. The slopeof the tangent
lineism=y = 2x=2(—0.8) = —1.6. Thetangentine hasequationy = —1.6x+ b. Sinceit passeshrough
(—0.8,0.64) we have 0.64 = —1.6(—0.8) + b which implies b = —0.64 so the equationof the tangentine is
y=—1.6x—0.64.

. Theslopeof y = x? is y = 2x. Sincewe aregiventhatthe slopeis —6 we have the equation—6 =y = 2x,
i.e., —6 = 2x. Thatimpliesthatx = —3. To find the point on the curve we needto find the corresponding
coordinatey = x? = (—3)2 = 9. Sotherequiredpointis (—3,9).

. Two linesareparallelif andonly if they have the sameslope.Theslopeof thegivenline is m= —1/9 (we find
thatby solvingfor y: y=—1/9x+ 7/9. Now we cansolve the problemin the samemanneraswe solved the
previousproblem.We havey = 2xso—1/9 = 2x sox = —1/18,andthepointonthecurveis (—1/18,1/324).

. This questionis similar to question4, exceptthat we canstoponcewe have the slopes. It is a goodideato
doublecheckthatthe givenpointsareonthecurve,but I' ll leave thatup to you.

(a) By thepower rule, thederivative of thefunctionis y’ = 3x? sotheslopeof thecurveis y = 3(3)2 = 27.
(b) Theslopeof thecureisy = 3(—1)? = 3.
(c) Theslopeofthecurweisy = 3(1/2)? = 3/4.

. The derivative is y = 3x? so the slopeof the curve (which is the sameas the slope of the tangentline) is
m=y = 3x? = 3(—2)? = 12. Thetangentine hasanequationof theform y = 12x+ b. We still needa pointon
theline, whichwill bethe pointon thecurve wherex = —2. At thatpointwe havey = x* = (—2)3 = —8 sothe
tangentine passeshrough(—2, —8). Thereforewe musthave —8 = 12(—2) + bwhichimpliesb = 16 andthe
lineisy = 12x+ 16.

This questionis similar to question7. The slopeof thetangentine mustbe the sameasthe slopeof the given
line, which is 12. Fromy = 3x? we have 12 = 3x?, x> — 4 = 0, (x+ 2)(x — 2) = 0 giving two possibilities
for x. The possibility x = —2 was coveredin the previous problem;the equationof the tangentline in this

caseis y = 12x+ 16. For x = 2 we have y = x3 = 8 sothetangentine passeshrough(2,8) andis of theform

y=12x+b. It followsthat8 = 12(2) + bsob = —16,andthesecondangentine satisfyingthegivenconditions
isy = 12x— 16. Notethattherearetwo answerdo this question!



