b.1 Concept Questions

1. See page 518. Its domain is (0, 0o) and its range is (—oo, 00).
2. See page 519.
3. No. The function f has domain (—o0, 0) U (0, co), whereas the domain of g is (0, c0).
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y' = 2, the slope of the required tangent line. An equationis y —0 =2 (x — 1) ory = 2x — 2.
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69. Taking logarithms of both sides gives Iny = Inx* = x Inx, so =X (;) +Inx =1 4+Inx = ) = (Inx + 1) x*.
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109. False. Takea =2 and b = 1. ThenIna —Inb =In2 —Inl =In2,butln(a—b) =In(2—1) =Inl1 =0, so
Ina —Inb #In(a — b).

110. False. Take x = e. Then (Inx)? = (Ine)> = 13 = 1, but 3Inx =3Ine=3-1=3.

Inx ifx >0

In(—=x) ifx <0

112. True. f (x) = Inx isincreasingand so 0 <a < b= f (a) < f (b).

111. True. If x # 0, then f (x) =In|x| = '

I . .
= — is continuous on (1, co).

113. True. g (x) = Inx is continuous on (1, co) and g (x) # 0 on (1, 00),s0 f (x) =
g(x) Inx

114. False. f (x) = In5 is a constant function, so f” (x) = % (In5) =0.
115. False. The integrand is not defined at x = 2, so neither integral is defined.
116. False. The integrand f (x) = 1/x is not defined at x = 0, which is in the interval of integration [—2, 2].



6.2 Concept Que

stions

1. a. See page 535. The function f (x) = x3 is one-to-one on (—00, 0).

b. See page 535.

N

FN(f (%)) = x for every

3. a. See page 533.
b. See pages 533 and 534.
4. See page 537.
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8. f is not one-to-one. The horizontal line shown cuts the

graph of f at three points.
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10. f is one-to-one. There is no horizontal line that cuts the graph of f" at more than one point.
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22. By inspection f (0) =2,s0 /=1 (2) = 0.

24. By inspection f (0) =2,s0 £~ (2) = 0.

26. By inspection f (1) =1,
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True. This follows from the definition of the inverse of a function.
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False. Take / (x) = x!/3 and @ = 8. Then /~! (x) = x and (f—l) ) = 3x2, 50 (f—l) @®) =3 (82) — 192, but
1 1 /

@) =1®) "= —,50 — =12 ( -1) ®).
S®=3®7F =0 =122 (1) ®
True. f (x) = l/x2 is one-to-one on (—o0, 0) as well as on (0, 00), so if (a, b) is an interval not containing 0, then f is
one-to-one and has an inverse.
True. F/ (x) = % (; J142dt = J1+x2is strictly increasing on (0, co) and hence one-to-one (it passes the
horizontal line test), so F has an inverse on (0, 00).

True. See Theorem 2.

. I/x ifx <0 . . 1 I/x ifx <0
False. Consider f (x) = Then £ is not monotonic, but /=" (x) =
Jx ifx >0 x? ifx >0
True. ' (x) = 2n 4 1) ag 132 + 2n — 1) agp_1x¥"~2 + 2n = 3) axx?~* + ... 4 a1 > 0= f is monotonically

increasing = f” exists.

False. Suppose f has domain {1} and f (1) = 1.



