True-False for Chapter 4

1. False.

2. False.

3. False.

6. False.

7. False.

8. False.

10. False.

11. True.

12. False.

13. False.

For example, take f(x) = z°, then f'(x) = 3z* and f'(0) = 0, but f(0) = 0 1s not a maximum or minimum;
(0,0) is an inflection point.

For example, f(z) = |=| has an absolute mininmm at 0, but f'(0) does not exist.

For example, f(x) = = is continuous on (0, 1) but attains neither a maximum nor a minimum value on (0, 1).
Don’t confuse this with f being continuous on the closed interval [a, b], which would make the statement true.

ByheMemVﬂueTheormf’(c]:%:%=D_Nutethat|c|<1 e ce(—1,1).

This is an example of part (b) of the I/D Test.
For example, the curve y = f() = 1 has no inflection points but f/(c) = 0 for all c.

fl(z)=¢'(z) = f(z)=g(x)+C.Forexample if f(x) = x+2and g(z) = z + 1, then f'(z) = g'(x) =1,
but f(z) # g(=)-

Assume there 1s a function f such that f(1) = —2 and f(3) = 0. Then by the Mean Value Theorem there exists a

number ¢ € (1, 3) such that f'(c) = ﬂS; : {(1) _9 _5_2) = 1. But f'(x) > 1 for all =, a contradiction

N
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The praph of one such function is sketched.

At any point (a, f(a)), we know that f'(a) < 0. So since the tangent line at (a, f(a)) is not horizontal, it must cross
the z-axis—at x = b, say. But since f”'(x) > 0 for all =, the graph of f must lie above all of its tangents;
in particular, f(b) > 0. But this is a contradiction, since we are given that f(z) < 0 forall =

Let 1 < x2 where z1,z2 € I. Then f(x1) < f(x2) and g(z1) < g(x2) [since f and g are increasing on I],

so (f +g)(z1) = flz1) + g(z1) < f(z2) +g(z2) = (f + g)(=2)-
f(z) = z and g(x) = 2z are both mereasing on (0, 1), but f(x) — g(x) = —= 1s not increasing on (0, 1).

Take f(xz) = z and g(x) = = — 1. Then both f and g are increasing on (0, 1). But f(z) g(z) = =(x — 1) is not

increasing on (0, 1).
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True-False for Chapter 4

14. True. Letz1 < x> where @1, 22 € I. Then 0 < f(z1) < f(x2) and 0 < g(zx1) < g(x2) [since f and g are both positive

and increasmg]. Hence, f(x1) g(z1) < f(z2) g(x1) < f(z2) g(x=2). So fg 1s increasing on I.

1

15. True. Let 1,22 € T and #1 < x2. Then f(z1) < f(z2) [f 15 mcreasing] @) > %
2

[f 1s positive] =
o(e1) > gl@s) = g(z) = 1/5(x) is decreasing on I

16. False.  If f is even, then f(z) — f(—<). Using the Chain Rule to differentiate this equation, we get
7'(z) = £(—=) o (—2) = —f'(==). Thus, f'(~=) = (=), 50 ' is 0.

17. True.  If f is periodic, then there is a number p such that f(z + p) — f(p) for all z. Differentiating gives

flzy=f(z+p) (z+p) =f(z+p)-1=f(z+p),so f isperiodic.

18. False.  The most general antiderivative of f(z) =z~ 2 is F(z) = —1/z + C1 forz < 0 and F(z) = —1/z + C2
for z > 0 [see Example 1 in Section 4.7].

19. True. By the Mean Value Theorem, there exists a number ¢ in (0, 1) such that (1) — f(0) = f'(c)(1 — 0) = f'(¢).
Since f/(c) is nonzero, (1) — £(0) # 0,50 £(1) # £(0).
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