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1. (a) Write f
�
x ��� 3

�
3x4 � x � 1 � 1� 2. Thenby theconstantmultiple andgeneralpower rules,

f � � x ��� 3 � 1
2

�
3x4 � x � 1 �
	 1� 2 � d

dx

�
3x4 � x � 1 ��� 3

2

�
3x4 � x � 1 ��� � 12x3 � 1 ��


(b) Write g
�
x ��� �

2x � 5 � 	 1. Thenby thegeneralpower rule,

f � � x ����� 1 � � 2x � 5 � 	 2 � d
dx

�
2x � 5 ����� 1 � � 2x � 5 � 	 2 � 2


(c) Write h
�
x ��� �

x � x 	 1 � 	 2. Then

h� � x ����� 2
�
x � x 	 1 �
	 3 � d

dx

�
x � x 	 1 ����� 2

�
x � x 	 1 �
	 3 � � 1 � � � 1 � x 	 2 ���

wherethefinal stepusedtheordinarypower rule.

2. We canfind h
�
3 � withoutdifferentiating.We have

h
�
3 ��� 5 f

�
3 ��� 4g

�
3 ��� 5

�
6 ��� 4

� � 2 ��� 38

To find h� we needto differentiatetheformulafor h. By thesumandconstantmultiple rules,

h� � x ��� d
dx

�
5 f
�
x ��� 4g

�
x ����� d

dx
5 f
�
x ��� d

dx
4g
�
x ��� 5

d
dx

f
�
x ��� 4

d
dx

g
�
x ��� 5 f � � x ��� 4g� � x ��


Thereforewehaveh� � 3 ��� 5 f � � 3 ��� 4g� � 3 ��� 5
�
1 ��� 4

�
7 ����� 23.

3. We have f
�
1 ��� 2 g

�
1 ��� 2� 5. Writing f

�
x ��� 2

�
g
�
x �
� 1� 2 anddifferentiating,we have

f � � x ��� 2 � 1
2

�
g
�
x �
�
	 1� 2 � g� � x �

so f � � 1 ��� �
g
�
1 ��� 	 1� 2 � g� � 1 ��� 5	 1� 2 ��� 3.

4. By thegeneralpower rule,

y��� 3
�
x � 1 � 2 � d

dx

�
x � 1 ��� 3

�
x � 1 � 2 


The pointswherethe curve hasslope75 are the points where75 � y� � 3
�
x � 1 � 2. Solving for x we have

75 � 3
�
x � 1 � 2 which implies25 � �

x � 1 � 2 which impliesx � 1 ��� 5, x ��� 1 � 5 ��� 6or4. Theactualpoints
on thecurve canbefoundby substitutingthosevaluesbackinto thefunction to obtain

�
x � y ��� � � 6��� 125� or�

4� 125� .
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5. (a) First we find thefirst derivative:

f � � x ��� 2
�
1 � 3x2 � 1 � d

dx

�
1 � 3x2 � � 4x3 � 2

�
1 � 3x2 � � � 6x � � 4x3 


Sincewe don’t yet know how to differentiatea product,we have to simplify theabove expressionbefore
we candifferentiateagain.Applying thedistributive law,

f � � x ����� 12x � 36x3 � 4x3 ��� 12x � 40x3

Differentiatinga secondtime gives f � � � x ����� 12 � 120x2.

(b) We first find thefirst derivative:

d
dx

�
x5 � 3x2 ��� 5x4 � 6x 


Next we find thesecondderivative:

d2

dx2

�
x5 � 3x2 ��� d

dx
d
dx

�
x5 � 3x2 � � d

dx

�
5x4 � 6x ��� 20x3 � 6


Finally we evaluatethesecondderivativeat thevaluex � 2 to obtain20
�
2 � 3 � 6 � 20 � 8 � 6 � 166.

(c) Write g
�
x ��� �

x � 3 � 	 1. Then

g� � x ����� � x � 3 ��	 2 d
dx

�
x � 3 ����� � x � 3 ��	 2

g� � � x ����� 1 ��� 2
�
x � 3 �
	 3 � d

dx

�
x � 3 ��� 2

�
x � 3 ��	 3

sog� � � 1 ��� 2
�
1 � 3 � 	 3 � 2

� � 2 � 	 3 � 2 ��� 1� 8 ��� 1� 4.

(d) Herea, b, andc areconstantssowe canwrite

h� � x ��� d
dx

�
ax2 � bx � c ��� d

dx
ax2 � d

dx
bx � d

dx
c � a

d
dx

x2 � b
d
dx

x � 0 � 2ax � b

h� � � x ��� d
dx

�
2ax � b ��� 2a 


6. For this typeof questionweusetheestimate

C
�
x � h � � C

�
x � � hC� � x ���

herewith x � 50 andh � 5, giving usC
�
55��� C

�
50� � 5C� � 50��� 5000 � 5 � 45 � 5225.

7. Again,weusetheestimate

f
�
x � h ��� f

�
x � � h f � � x �

with x � 25 andwith varyingvaluesof h. In particular, we have

f
�
27��� f

�
25� � 2 f � � 25��� 10 � 2

� � 2 ��� 6

f
�
26��� f

�
25� � 1 f � � 25��� 10 � 1

� � 2 ��� 8

f
�
25
 25��� f

�
25� � 0
 25f � � 25��� 10 � 0
 25

� � 2 �!� 9
 5
f
�
24��� f

�
25��� 1 f � � 25��� 10 � 1

� � 2 ��� 12

f
�
23
 5 ��� f

�
25��� 1
 5 f � � 25��� 10 � 1
 5 � � 2 �!� 13


Notethatin thelasttwo casesh takeson negativevalues,namely � 1 and � 1
 5.

8. (a) S
�
1 ��� 120
 560andS� � 1 ��� 1
 500.

(b) Thefirst partmeansthatS
�
3 ��� 80
 000but thesecondpartis rathermoredifficult to interpretbecausethe

informationis givenin termsof daysratherthanmonths.Oneway to answerthequestionis to write the
informationin termsof changepermonth:salesarefalling by $200perdaymeansthatthey arefalling at
a rateof 30 " $200 � $6000permonth,i.e.,S� � 3 ����� 6.
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