Section 10.2  Concavity and The Second Derivative

Problem 1.

(a) f'(z) =322 -6=10,3(z-2)=0,5022=0 = z=12andz = —/3 are critical points.

(b) Second derivative f"(2) = 6z. Since f"(—/2) = —6v/2 < 0, f has a local maximum at z = —v/2. Since
f"(V2) =6v2 > 0, f has a local minimum at z = /3

Problem 2.
(a) f'(z) = -3z +3n? = —3(z? — n2); 0 = f'(z) = = = —r and = = 7 are the critical points.
(b) f"(z) = —6z. f"(-7) > 0, hence ¢ = —7 is a local minimum point. f’(x) < 0, and hence £ = 7 is a

local maximum point.

Problem 5.
(a) f'(z) =82° +64; 0 = fi(z) == 7 = —2is the ouly critical point.
(b) f"(z) = 242> As f"(~2) -0,z =-21is a local minimum point.
Problem 10.

(a) f'(z) = (1)e® + ze® — ¢= = ze®; 0= f'(z) = 2 = 0 is the only critical point.

{b) f"(x) = (1)e® + ze® = e + ze®. Ag f"(0) >0, z =0 is a local minimum point.

Problem 14.
(a) Local minimum: flz) = (z - 4)* + 1, (b) Local maximum: f(z) = —(z — 4)¢ i
. ) : = —(z — + 1; (c¢) Neither:
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Problem 16.
(a) (ili) and (vi)
(b) The critical points are x = —8, 2 = —4, and = = —3. The given information about the sign of A’ implies
that A has no local maxima and = —4 is a local minimum point. The absolute maximum must occur

at one (or both) endpoints, and the absolute minimum must occur at z = —4.



