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(c) By thefundamentaltheoremof calculus,
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Evaluatingthedefiniteintegral,
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3. Differentiating,g
� �

x � � e2x 
 x2 �
2
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2x � . Settingthe first derivative equalto 0, e2x 
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(which is possiblebecauseexponentialsarenever equalto 0 andin factarealwayspositive)
givesthe linear equation2
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�
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4. Differentiatingagainby theproductruleandchainrule,g
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By thequadraticformula,
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becausex1 andx2 satisfy the quadraticequation(1); dividing by 2 andrearranginggives2x1
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sotheinflectionpointsare
�
x1 � g � x1 ��� � � 0 � 3 � 1 � 6� and

�
x2 � g � x2 ��� � � 1 � 7 � 1 � 6� to onedecimalpointof accuracy.

5. Theonly informationstill requiredis theintervalswherethefunctionis concaveup/down. Thesignof g
� � �

x � is
thesameasthesignof 2x2

�
4x � 1. Sincethecoefficientof x2 is positive,2x2

�
4x � 1 is negativebetweenthe

two rootsandpositiveelsewhere.(Seefigure1, which isn’t a requiredpartof theanswer, but is just thereto give
youa senseof how 2x2

�
4x � 1 changessign;youcanalsousealgebrato explorethesignchanges.)Therefore
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g
� � �

x � � 0 on the intervals
� �

∞ � 0 � 3� and
�
1
�
7 � ∞ � , so the function g

�
x � is concave up on thoseintervals; and

g
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x �!� 0 on theinterval
�
0
�
3 � 0 � 7� , sothefunctiong

�
x � is concavedown on thoseintervals.

Assemblingall theinformationwehavegatheredgivesthegraphin figure2.
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6. Calculatingthederivative, f
� �

x � � 1 � ex. (Notethat f
� �

x � � 1 � ex � 1 � 0 so f is increasingeverywhere,sois
1–1,so is invertible.) We alsoneedto know f 
 1 � 4� . Guessing,f

�
0� � 3 � 0 � e0

�
3 � 1

�
4, so f 
 1 � 4� � 0.

Thereforeby the formula for the derivative of an inversefunction,
�
f 
 1 � � � 4� � 1 � f

� �
f 
 1 � 4��� � 1� f

� �
0� �

1� � 1 � 1� � 1 � 2.

7. Let’swarmup by proving asimplerresultfirst.

(a) Theorem:ex � 1 for x � 0. Proof: Form the function f
�
x � � ex

�
1. Then f

� �
x � � ex � 0 for all x so

f is increasingfor x � 0. Furthermoref
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�
1
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1
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1
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0 so f increasesabove 0 for x � 0, i.e.,
f
�
x � � ex

�
1 � 0 for x � 0, i.e.,ex � 1 for x � 0.

(b) Now we are readyfor the given problem. Theorem:ex � x � 1 for x � 0. Proof: We prove this in a
way similar to that of the previous result. Let g

�
x � � ex

� �
x � 1� . Theng

� �
x � � ex

�
1, andwe know

that ex
�

1 � 0 for x � 0 from the previous result, so g
� �

x �"� 0 for x � 0 which implies that g
�
x � is

increasingfor x � 0. Also, g
�
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0, so g
�
x � is increasingabove 0 for x � 0, i.e.,

g
�
x � � ex

� �
x � 1�#� 0 for x � 0, i.e.,ex � x � 1 for x � 0.
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