MAT 161—Exam #3—11/18/14

Name: Ve Lukions

Calculators are NOT allowed. Show all work using correct mathematical notation.

1. (20 points) Consider the function f(z) = 3z° — 2023,

- (
(a) Determine the intervals on which f is increasing/decreasing.
(b) Determine the intervals on which f is concave up/concave down.
(

c) Sketch a graph of the function, clearly labeling the coordinates of all intercepts,
local extrema, and inflection points.
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2. (15 points) Evaluate each of the following limits. Show all work using correct notation!
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3. (15 points) Evaluate each of the following indefinite integrals.
(a) / (22" +e7* +5sec’*z + 7) dz
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4. (15 points) Consider the function f(z) = —\}—5 .
(a) Find the linearization L(z) of f(z) at = = 4.
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(b) Use the linearization from part (a) to give an estimate for \/llﬁ
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5. (10 points) Find the absolute maximum and minimum values of the function f(z) =

zlnz on the interval [e™2,1]. Hint: Recall that e > 2.
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6. (7 points) Find the interval(s) on which the function f(z) = is increasing.
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7. (18 points) You are asked to design a box of volume 500 cm?, with square base and no
top. Find the dimensions that minimize the total amount of material used, and justify
that your answer gives a minimum.

Wank 4o omwimi ze S = ><'Z + '—k,(\,\/
sbled o the comsteivk Kk s 500 .

g\\“% »'L = S—oo/)(?. wt U\DW\;\

S = x4 tx (Sv)
s Xl b 2000
X
= 206
) S’(,«) s 2y - ;3,‘ c 0
< 24> = 2000
=9 7( = ’4[ IOOO = \0
= . 500 =
) h = /lo 5

Nete 4 . o
¢ ok 8y s 7 4 HS’? > 0 o

M Xy 0 s W 20d devivebve  tedt

;\'\'\E\;e} that tle 03\\/&/\/\ Solotin s

a M{V\iw\)m .




