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Problem 1. T

(a) fliz) =322 -3. f(z)=0 & 3z2-3=0,s0 2% — 1 = 0 and therefore = = 1 or £ = —1 are critical
points.

(b) . .
shelch of f{x) /\/
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This tells us that at x = —1 f has a local maximum and at x =1 f has a local minimum.

{c) There are no absolute minimum or maximum values.
Problem 2.

(a) From problem 1, we have that = = —1 and = 1 are critical points. The endpoints of the domain [-5, 5],
x = -5 and = = 5, are also critical points.

(b) From problem 1, # = —1 is a local maximum point and £ = 1 is a local minimum point. The absolute
minimum occurs at £ = —5, and the absolute maximum occurs at z = 5.

{c) The absolute minimum value is f{—5) = —108, and the absolute maximum value is f(5) = 112.

Problem 3.

(a) From problem 1, we have that = = 1 is a critical point. The endpoints of the domain, z = 0 and = = 3,
are also critical points.

(b) The point £ = 0 is neither a local maximum or minimum point nor an absolute minimum or maximum
point. From problem 1, x = 1 is a local minimum point and the absolute minimum point. The point
& = 3 is the absclute maximum point.

{c) The absolute minimum value is f(1) = 0, and the absolute maximum value is f(3) = 20.
Problem 4.

{(a) From problem 1, we have that = =1 is a eritical point.
(b) As in problem 3, £ =1 is a local minimum point and the absolute minimum point.

{c) The absolute minimum value is f(1) = 0. There is no absolute maximum value.

Problem 7. — e

{ﬂ:lf-'ﬂ:' =5E‘—E[|=5 4 _ o s
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(b) %rhg}rls_pm:{;_v;: ::;::I c{.’ -r:lno, —1.:@} U(v2, o) an is \n}gaﬁm on (—v2,v/2). The first derivative test implies
=y al cal maximum point and = = /2 is a local minimum point. As f(z) increases without
h?‘;'nd as as  increases without bound, = —/2 is not an absolute maximum puinl.:t.,}Aa flz) d;;msza
without bound as as = decreases without bound, z = /3 is not an absolute minimum point.

(¢) There are no absolute minimum or maximum valyes,

Problem 8.

(a) From problem 7, x = —/Z is a critical point. The endpoi i
Bl i ;_-.gints_ polnt. The endpoints of the domain [~2,0], £ = ~2 and z = 0,

(b) Tl'{e poj{r}l: T=-2is neitherl a local maximum or minimum point nor an absolute minimum or maximum
point. The point x = —+/2 is a local and and absolute maximum point. The point = = 0 is the absolut
minimum point. =

(c) The absolute minimum value is f(0) = 5, and the ahsolute maximum value is f(—v2) = 162 +5.
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Problem 9.

(a) From problem 7, £ = +/2 is & critical point. The endpoints of the domain, z = 0 and = = 2, are also
eritical points.

(b) The point = = 0 is the absolute maximum point. The point £ = V2 is a local and absoluter minimum
point, The point z = 2 is neither a local maximum or minimum point nor an absolute minimum or
maximum point.

(c) The absolute minimum value is £(v/2) = 5 — 16v/2, and the absolute maximum value is f(0) = 5.

Problem 18.

(a) f'(z) = 2ze™* + 2*(—e~*) = —z(z — 2)e~%; 0 = f'(z) = = = 2 and z = 0 are the critical points.

(b) f'(z) is positive on (0, 2) and is negative on (—oo,0)U (2, o). The first derivative test implies that z = 0
is a local minimum point and = = 2 is a local maximum point.

{c) No. The function values of f increase without bound as z decreases without bound.
(d) Yes, the absolute minimum value of f(0) = 0 is achieved at = = 0.
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Problem 1.
(a) f'(z) =322 —6=0,3(x*-2)=0,s02" =0 = z= /2 and x = —v/2 are critical points.

(b) Second derivative f"(z) = 6. Since f "(_+/2) = =62 < 0, f has a local maximum at x = —+/2. Since
V2 = 62 > 0, f has a local minimum at & = V2




