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Domain of g = domain of g’ = (0, o).

38. f is not differentiable at z = —1, because there is a discontinuity there, and at 2z = 2, because the graph has a corner there.

49.
(a) Note that we have factored = — a as the difference of two cubes in the third step.
f(a) = lim Hz) — f(a) f(a lim —$”3 — ol = lim o'/’ —a?
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(b) f(0) = f(ﬁ +h) = £(0) = lim Vh—0 = lim ——. This function increases without bound, so the limit does not

h.—tl:l h h—0 h h—0 hzfﬁ‘

exist, and therefore f(0) does not exist.

(c) llm If'(z)| = lm}] 3—1},3 = oo and f is continuous at z = 0 (root function), so f has a vertical tangent at x = 0.
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76. f(z) = z° + 32® + x + 3 has a horizontal tangent when f'(z) =3z’ + 6z +1=0 =
—G-I_—\f'—‘a’ﬁ _ 1116

Page 1




z—1 M) —-(E=-D@1) _ 2 :
g = y = (2 +1)° = ($+1}2.Ifihetangentmtm'sects

the curve when z = a, then its slope is 2/(a + 1)2. But if the tangent is parallel to

2 1
@t1)? 2

x — 2y = 2, thatis, y = %3:— 1, then its slope is % Thus,

(a+1)*=4 = a+1=%+2 = a=1lor—3 Whena=1,y=0and the

equation of the tangentisy — 0 = $(z — 1) ory = 32 — 3. Whena = —3,y = 2 and

the equation of the tangentisy —2 = 3(z + 3) ory = 3z +

tal=1

100.
f is clearly differentiable for z < 2 and forz > 2. Forz < 2, f'(z) = 2z, s0 f_(2) = 4. Forz > 2, f'(z) = m, so

f4(2) = m. For f to be differentiable at = 2, we need 4 = f (2) = f1.(2) = m. So f(z) = 4z + b. We must also have
continuity at z = 2, s04 = f(2) = lim f(z) = lim (4z +b) =8+ b. Hence, b = —4.

=—2+ o2
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