MATH 1110 Section 9 & 10 Fall 2009

QUuIZ 5

Name:

Question 1.

(a) Use L'Hopital’s Rule to compute lim In ((1 4 x)"").

z—0t

(b) Use your answer to part (a) to compute 1im+(1 + x)Ve,
z—0

Question 2.
(a) Sketch the graph of a function f(z) that is continuous for 0 < z < 6, and satisfies

e f'(z)>0for0 <z <2 and f/(z) <0 for 2 <z < 6;
o f"(z)>0for0 <z <4, and f’(z) <0 for 4 <z <6.

(b) What are the critical points and inflection points of the function you sketched in
part (a)?
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Solution to Question 1.
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(b) Let L = lim+(1 + x)Y/%. Since the natural logarithm is a continuous function, we have
x—0

InL=In ( lim (1 + x)l/x) = lim In ((1+2)"") = 1.

z—0t z—0t

Since In L = 1, it follows that L = ¥ = e! = [e].

Solution to Question 2.

(a) The given information implies that f(x) is increasing and concave up when 0 < z <
2, decreasing and concave up when 2 < x < 4, and decreasing and concave down
when 4 < z < 6. The graph of an example of such a function is given in Figure 1.

(b) For the graph given in Figure 1, there is a critical point at © = 2 because f'(2)
does not exist, and a critical point at x = 4 because f'(4) = 0. (Arguably, there is
also one at © = 6, since it looks like f(x) has a vertical tangent there.) There is an
inflection point at = = 4, because the graph of f(x) both has a tangent line and
changes concavity at that point.

I believe that any graph satisfying the properties specified in this problem must have
a singular point, and hence a critical point, at x = 2, and some kind of critical point
at * = 4. However, the critical point at = 4 could be because of either a horizontal
tangent line or because of no tangent line, depending on the particular graph. This
will affect whether or not x = 4 is an inflection point, since at an inflection point a
graph must have a well-defined tangent line.
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Figure 1: A possible answer to Question 2, part (a).



