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Exercise 1. Compute the limits below, or show that they do not exist. (Note: Some of these
limits can be computed L’Hépital’s Rule, whereas others cannot.)

(a) 31312% 1—2%; (e) hm Sf;fw; (i) li(%li(tana:)smx;
(b) hm s (f) xlgél (cot x)sine; () ;;13(1] (1+m)xl/176’

(9) lim £ (k) lim oo

(h) il_ﬂ%@ _ x>tan (%) : (1) i_m arcsin 3:52533arcsmm

Exercise 2. Using derivatives, prove that arcsin x = arctan (ﬁ) for all x € (—1,1).

Exercise 3. Let a > 0 be a fized constant. Prove that ‘ln (%)‘ < @ for all distinct
x1, T2 € (a,+00).

Definition. The interior of a set A C R, denoted by A° or int(A), is the set
{acA|36>0st (a—6b,a+6) C A}

Exercise 4. Let a,b € R be such that a < b. Compute the interiors of the following sets.

(a) la,b]; (d) (a,bl; (9) (—o0,b); (1) [2,4) U [5,6);
(b) (a7 b); (6} [av OO); (h) (—OO,b],‘ (k) (_170)U(07 1);
(C) [a7b>; (f) (a,oo); (Z) (—O0,00); (l) @

Exercise 5. The goal of this exercise is to generalize Corollary 4.10.3, as follows. Let I be an

interval in R, and let f: I — R be a function that is continuous on I and differentiable on I°.

Prove the following:

(a) if f'(x) =0 for all z € I°, then f constant on I;

(b) if f'(x) >0 for all x € I°, then f is non-decreasing on I;

(c) if f'(x) >0 for all x € I°, then f is strictly increasing on I;

(d) if f'(x) <0 for all x € I°, then f is non-increasing on I;
(z)

(e) if f'(x) <O for all x € I°, then f is strictly decreasing on I.



Exercise 6. Let a,b € R be such that a < b, and let f,g,h : [a,b] — R be functions that are
continuous on [a,b] and differentiable on (a,b). Prove that there exists a point ¢ € (a,b) such
that

fla) g(a) h(a) | = 0
f(b) g(b)  h(b)
Hint: Construct a suitable function F : [a,b] — R given by
? 07 7
Fx) = |7 7 7 Vz € [a,b].
? 07 9



