Thu., Apr. 24, 2008 MATH 255A Midterm Test 3

Name: (print)

Student ID No. : &&e 74‘0)’1-3 .

This test paper has 8 pages. The duration of the test is 1 hour 15 minutes. There are 6

questions in the main part (54 points) and one bonus question (6 points).

Your scores: (do not enter answers here)

1 2 3 4 5 6 bonus total

Note: Write solutions in the space provided. If you run out of space you may use the back of
the page. Important: All answers should be justified. Show your work clearly and completely,

explaining your steps.

1. (6 points) Find and classify all relative extrema of the function g(z) = 2z +1Inz, if they
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2. (8 points) For the function f(t) = sin®t

(a) Find the third and the fourth order derivatives f”(t) and f*)(t). Hint: use the
identity 2sintcost = sin(2t).
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(b) Find the values f"”(t) and f®W(t) fort =Z and t = .

j//// n’) e ST =0

S T(T) = — &Sm0 =0
(//) //T> — & cosT = K

/(4’)() — £ cosiT=-&

Continued...



Page 3

3. (12 points) For the function f(z) =z — z°

(a) Find the domain, the z- and y-intercepts.
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(c) Find the inflection points and the intervals of convexity/concavity. ]Z

7 — 6X=0
JC (X)= — 6x x=2"

CowvexX ConCoNC
X —o i ‘pfec i on P'\‘ g,('2.>: é

. | f 1- 1) -
(d) Using parts (a), (b) and (c) sketch the graph of f(x).
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4. (10 points) The number of people P(t) (in hundreds) that are infected during week ¢ of

an epidemic is approximated by
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P(t) = (t>1).

(a) When will the number of people infected start to decline?
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(b) Find the number of people infected when the epidemic is at its peak. / e +inee
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5. (8 points) Find the largest open intervals where the function f(z) = 3cosz is

(a) increasing or decreasing A
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6. (10 points) Find the locations of all absolute extrema of the function f(z) if they exist
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7. (bonus problem: 6 points) A function f(z) has a minimum at z = 0, is increasing for
z > 0 and decreasing for £ < 0. Is it true that f(z) must be convex (upward)? If yes,

justify your answer; if no, give an example of a function for which this is not true.
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The end.



