Calculus | Homework #2 (A)

3. (&) The following are the numbers at which f is discontinuons and the type of discontinuity at that number: —4 {removable),
—2 (jump), 2 { jump), 4 (infinite),
{b) [ is continuons from the left at —2 since  lim  flz) = f{—2). J is continuous from the right at 2 and 4 since

T—r—2

lim fix) = f{2)and HT. Sz} = f{4). It is continuous from neither side at —4 sinee f{—4) 15 undefined.

=2t

b.
7
7. (a) Cloat (b) There are discontinuities at fumes ¢ = 1, 2, 3, and 4. A person
s parking in the lot would want to keep in mind that the charge wall
L Jump at the beginming of each hour.
[

Tiom
(in heveray

21. By Theorem 6, the root function 4/ and the frigonometric function sin @ are continuous on their domains, {0, co) and

{ —oo, oo, respectively. Thus, the product F{r) = /T sinx 15 continuous on the intersection of those domains, [0, o), by

part 4 of Theorem 4.

z+2 fx<0 Y
29, flz)=¢ 22 f0<z<1 i LD

2—x ifx=l i, 1)

[ is continuous on {—oe, ), {0, 1}, and {1, =0} since on each of / B0 N

these intervals it 1s a polynomial. Now lim f({z) = lim {4+ 2} = 2 and ‘

m—+0 m—0
lim f(z) = lim 2% = 0, s0 [ 15 discontinuous at 0. Since f{0) = 0, f 15 continuous from the right at 0. Also

=il =il

lim f(z) = lim 2z® = 2and lim f(z) = lim (2 — ) = 1, so f is discontinuous at 1. Since f{1) = 2,

=+l r—+1 m—+1" =1

[ 1s continuous from the left at 1.
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et + 20 if w2
. flr) =
2t —er ifax 2

[ is continuous on {—oc, 2) and (2, ca). Now 11111 flz) = lim {m?g + 2x) = de + 4 and
—3

o

lim f{z)= lim (;1."'3 —cx) =8 — 2. 8o fiscontinuous & det+4=8-2¢ & fe=4 & e=2 Thus, for [

T—wET m—+ 2"

to be continuous on (—oo, 00), & = 2.

35. f(x) = x® + 10sinz is continuous on the interval [31, 32], £(31) = 957, and f(32) = 1030. Since 957 < 1000 < 1030,

there is a number ¢ in (31, 32) such that (=) = 1000 by the Intermediate Value Theorem.

2. {a) lim g(z) =2 (b) lim gilx)= -2 (c) ].ilIllg glz) = oo
(d) llmnq[ I = —oo (e} lim gl{z)= —co {f)y Vertical, ¢ = —2, 2 =0, & = 3; Hortzontal: y = -2,y = 2
T r—e—2"

19. Divide both the numerator and denominator by = (the highest power of = that oceurs in the denominator).

q -
Tt + B b li :
. im [ 14+ —
. ® 4+ B ) , 1+ -2 F—oo T
Im ————— = lim —/————— = lim = =
r—no A1 — 3d 4 4 T—oa 2r — ot + 4 o 1 4 . ‘ 1 4
- 2——+ — lim [2——+ —
) T T r—toa r  x3

1
Ili.“;“r:’}l.“&.jﬁ __145(0) 1

o r—oo I T—oa IO

23, lim [ QT2+T—"].I:I _ lim I:'-,.-'Qra:'3+;1.' dI]{w,-""—}z'3+T+.;!T} y {,.-'qz'a_i_ﬂ,] _{31_.
o, WO e - dz) = i, N o e retar

B (9-::2 + ::r] — g . T l,."'T

—oo O x4+ 3z z w..-“'?:r'1 +x+ 3z l,."'T

. z/x . 1 1 1
= lim = = = —

lim _
r—oo \f9rZ 7T L pjxt 4 Brfz  w—ea O F 1;3: +3 +9+3 3+3 G

1 1
-:1n33: < —_ MNow lim 0 = 0and lim — =0, 50 by the Squecze Theorem,
z o

i i ] Tm—oa

26. Since () < sin® r <l 1, we have (0 <

.2
lim 22 L _ g,

T—=D0 m2

27, lim [z —+/7) = lim 7 (/T — 1) = cosinee 7 — ocoand & — 1 — coas o — oo

T—*D0
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I R
M. lim SHTFT gy, Ehr a)ie
z—oo 1 —x? 4+ z—oo (1 —xf 42t/
3 .
= lim L= +l"IIII_+J: =
r—oo 1fot — 1/x2 4+ 1

[divide by the highest power of = in the denominator]

because (1/2° + 1jx + o) — ooand (1/z" — 1/z" + 1) — lasx — oo,

38. Since the function has vertical asymptotes @ = 1 and = = 3, the denominator of the rational function we are looking for must

have factors (= — 1) and (= — 3). Because the horizontal asymptote is y = 1, the degree of the numerator must equal the

.:L'E

(z — 1)(=—3)

degree of the denominator, and the ratio of the leading coefficients must be 1. One possibility is f{x) =
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