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1. (a) Putting the equationin the form y � mx
�

b, i.e., y � 3x
�

4, we seethat the slopeis m � 3 and the
y-interceptis b � 4.

(b) Putting the equationin the form y � mx
�

b, i.e., y � 0x
�

5, we seethat the slopeis m � 0 and the
y-interceptis b � 5.

(c) Solvingfor y we have

y ��� 5
2

x � 1

sotheslopeis � 5� 2 andthey-interceptis � 1.

2. (a) Sincetheslopeis 5 theequationis of theform y � 5x
�

b. Since � 1� 2 � is on theline wehave2 � 5 � 1 � � b
which impliesb ��� 3. In summary, therequiredequationis y � 5x � 3.

(b) We canreducethisproblemto aproblemsimilar to thepreviousby findingwhattheslopeof theline must
be

rise
run
� 5 � 1

2 � 1� 2
� 4

3� 2
� 8

3 �
Thereforetheline is of theform y � � 8� 3 � x � b. Substitutingeitherof thepointsweknow into theequation,
say � 2� 5 � (try it with theotherto seewhathappens),weobtain5 � � 8� 3 �	� 2 � � b which impliesb �
� 1� 3,
so an equationfor the line is y � � 8� 3 � x � � 1� 3 � . Anothercorrectanswer, which doesn’t usefractions,
would be8x � 3y � 1. Youshouldcheckyoursolutionby checkingthattheline doesindeedpassthrough
thegivenpoints.

(c) The slopeof the line y � x � 4 is 1 (why?). Any parallel line hasthe sameslope,so the line we are
looking for is of theform y � 1x

�
b. Now thequestionreducesto onesimilar to part(a); substitutingthe

givenpoint into whatwe know abouttheequationwe obtain � 5 � 1 � 3 � � b which impliesb ��� 8. Soan
equationfor theline wearelooking for is y � 1x � 8, which will usuallybewritten y � x � 8.

(d) Sayingthat thex-interceptis 2 is thesameassayingthat the line passesthroughthepoint � 2� 0 � . Saying
that the y-interceptis � 6 is the sameassayingthat the line passesthrough � 0� � 6 � . Now the problem
reducesto somethinglikepart(b) above. We find theslopeof theline as

m � rise
run
� � 6 � 0

0 � 2
� � 6
� 2
� 3�

Weknow thattheslopeof theline is m � 3 andthey-interceptis b ��� 6,sotheequationmustbey � 3x � 6.
You shouldcheckthatthatline hasall therequiredproperties.

3. (a) Assumingthat the daily costC is a linear functionof the daily productionx we have C � x � � mx
�

b for
somem andb. Thefixedcostis $2500,so thaty � C � x � passesthroughthepoint � 0� 2500� sob � 2500.
Furthermore,theline y � C � x � alsopassesthrough � 110� 3600� sotheslopeis

m � 3600� 2500
110 � 0

� 1100
110

� 10

sothecostfunctionis C � x � � 10x
�

2500.
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(b) Themarginalcostis theslopeof theline, i.e.,10 dollarsperunit producedin aday.

(c) The costof producingonemoreunit is the marginal cost, i.e., 10 dollars. The hardway to answerthis
questionis to figureout

C � 151� � C � 150� � � 10� 151� � 2500� � � 10� 150� � 2500 � � � 1510
�

2500� � � 1500
�

2500 � � 4010� 4000� 10�
i.e., thesameanswerasweobtainedby theeasyway.

4. (a) It is a goodideato doublecheckthat thepoint is actuallyon thecurve. We do soby checkingthaty � x2

for thegivenpoint � x � y � , i.e., 4 � 22, which is true,sothepoint is on thecurve. Theslopeof thetangent
line at any point is equalto thederivative,which by thepower rule is y
 � 2x. Soat thepoint � 2� 4 � where
x � 2 we have y
 � 2x � 2 � 2 � � 4. Thereforethe tangentline hasequationy � 4x

�
b. Using the fact

that the tangentline passesthroughthe given point � 2� 4 � we have 4 � 4 � 2 � � b which implies b ��� 4.
Thereforetheequationof thetangentline is y � 4x � 4.

(b) Doublecheckthat � 0� 0 � is onthecurve: 0 � 02 soit is. In thiscasem � y
 � 2 � 0 � � 0, andthetangentline
hasequationy � 0x

�
b. Sincethetangentline passesthrough � 0� 0 � we have 0 � 0 � 0 � � b which implies

b � 0. Thereforetheequationof thetangentline is y � 0x
�

0, i.e.,y � 0.

(c) Doublecheckthat � � 2� 5� 4� 25� is on thecurve: 4� 25 � � � 2� 5 � 2 soit is. Herem � y
 � 2x � 2 � � 2� 5 � �� 4� 5 andthe tangentline hasequationy � � � 4� 5 � x � b. Sincethe curve passesthrough � � 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.

5. Thisquestionis similar to theprevious,only in thiscasewearenotgiventhepoint � x � y � , only thex value � 0� 8,
so we have to calculatethe y valuefrom the function: y � x2 � � � 0� 8 �

2 � 0� 64 so the curve andthe tangent
line passthroughthe point � � 0� 8� 0� 64� . Now we cancontinueas we did above. The slopeof the tangent
line is m � y
 � 2x � 2 � � 0� 8 �

��� 1� 6. The tangentline hasequationy ��� 1� 6x
�

b. Sinceit passesthrough
� � 0� 8� 0� 64� we have 0� 64 ��� 1� 6 �

� 0� 8 �
�

b which implies b ��� 0� 64 so the equationof the tangentline is
y ��� 1� 6x � 0� 64.

6. The slopeof y � x2 is y
 � 2x. Sincewe aregiven that the slopeis � 6 we have the equation� 6 � y
 � 2x,
i.e., � 6 � 2x. That implies that x ��� 3. To find the point on the curve we needto find the correspondingy
coordinate:y � x2 � � � 3 � 2 � 9. Sotherequiredpoint is � � 3� 9 � .

7. Two linesareparallelif andonly if they have thesameslope.Theslopeof thegivenline is m ��� 1� 9 (we find
thatby solving for y: y ��� 1� 9x

�
7� 9. Now we cansolve theproblemin thesamemanneraswe solved the

previousproblem.We havey
 � 2x so � 1� 9 � 2x sox ��� 1� 18,andthepointon thecurve is � � 1� 18� 1� 324� .
8. This questionis similar to question4, except that we canstoponcewe have the slopes. It is a goodideato

doublecheckthatthegivenpointsareon thecurve,but I’ ll leave thatup to you.

(a) By thepower rule, thederivativeof thefunctionis y
 � 3x2 sotheslopeof thecurve is y
 � 3 � 3 � 2 � 27.

(b) Theslopeof thecurve is y
 � 3 � � 1 � 2 � 3.

(c) Theslopeof thecurve is y
 � 3 � 1� 2 � 2 � 3� 4.

9. The derivative is y
 � 3x2 so the slopeof the curve (which is the sameas the slopeof the tangentline) is
m � y
 � 3x2 � 3 � � 2 � 2 � 12. Thetangentline hasanequationof theform y � 12x

�
b. Westill needapointon

theline, whichwill bethepointon thecurvewherex ��� 2. At thatpoint wehavey � x3 � � � 2 � 3 ��� 8 sothe
tangentline passesthrough � � 2� � 8 � . Thereforewe musthave � 8 � 12� � 2 � � b which impliesb � 16 andthe
line is y � 12x

�
16.

10. This questionis similar to question7. Theslopeof thetangentline mustbethesameastheslopeof thegiven
line, which is 12. From y
 � 3x2 we have 12 � 3x2, x2 � 4 � 0, � x � 2 ��� x � 2 � � 0 giving two possibilities
for x. The possibility x ��� 2 wascoveredin the previous problem; the equationof the tangentline in this
caseis y � 12x

�
16. For x � 2 we have y � x3 � 8 sothetangentline passesthrough � 2� 8 � andis of theform

y � 12x
�

b. It followsthat8 � 12� 2 � � b sob ��� 16,andthesecondtangentline satisfyingthegivenconditions
is y � 12x � 16. Notethattherearetwo answersto this question!
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