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2 (@ lim [f(z) + g(=)] = lim f(z) + lim g(x) =2+ 0 =2
(b) ll_rg g(x) does not exist since its left- and right-hand limits are not equal, so the piven limit does not exist.
© lim [f(2)g(z)] = lim f(z) - lim g(z) =0-1.3 =0
(d) Since zETl g(x) = 0 and g is in the denonunator, but zEIEI flz) = —1 # 0, the given limit does not exist.

(6) lim 2° £ (z) = [m :ra] Lhﬂ f(;:]] —2°.2-16

(f) lim /3+ f(z) = x/3+al:j£nlf{a:}= V3+1=2

6. limz\/u‘*+3u+6=\/limz(u4+3u+6} [11]
= lim2 u* + 3 ].imz u+ limz [ [1, 2, and 3]
- \/(—2}“ +3(=2)+6 [9, 8, and 7]
=/IE—6+6=+16=14
x® — 4 x(x —4) x 4 4
0. lim ———— =lim —— ——— = lim -
ehz® —3zx—4 eci(z—4d)(z+1) e=—tz+1 4+1 5
. VIt h-—1 . VIFR—1 JTF+h+1 i (1+hr)—1 i h
13 11n1 -_— = llm - = llm _— = hm—
h—0 h h—0 h VIith+1 w=0h(VT+h+1) #=0h(VI+h+1)
i 1 1 1
= lim = = =
0 T+HR+1  Y1+1 2
P +t)—t 2
22 1im [+ - =L =lim(+—)=limt—=lim;=;=]
=0\t 241t =0 t(t2+1) t—0t-t(t+1) t=0t+1 0+1
r+6 fz+6>0 r+6 if 2> —6
M |jz+6 = ) = )
—(z+6) ifz+6<0 —(z+6) if z<—6
We’ll look at the one-sided limits.
oy 12 2(9:+6‘}=2 nd L 22E12 2(3:+6‘}=_2
z——6+ I:‘:"‘ﬁl o—s—6T I+6 o——6 |I +6| E—s—G— _(I +6:|
N ) . 2x+12 .
The left and right limits are different, so lln'lﬁl 6l does not exist.
T—— x
3. Since |¢| = —x forz < 0, wehave lim ——1%l — fim 2% _ oy 252 oy
z—-2 24 =—-2 24z c—=-224x -2
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2 2
o qs . xz°—1 ] z—1 : ¥
38. (a) (1) 1 F =1 =1 =1 +1)=2 c
( ) () m—lmrjr.]"' (‘r} a:—lu-r{l"' I.Z' — 1| m—lmnll"' xr — ]. :z—'«rjr.l"' (:r :I ( ) 24 /
® —1 |
i) lim F(z)= lim —— = lim ——— = lim —(z+1)=-2 0,
@) lim F(z)= lim Z—p = lim ——s = lim —(c+1) NE

(b) No, lin}- F(zx) does not exist since l.'1rn+ F(x)# lim F(x).
— r—1 z—1—

4. g is continuous on [—4, —2), (—2,2), [2,4), (4,6), and (6, 8).

6. The graph of y = f(x) must have discontinuities
at x = —1 and = = 4. It must show that
lim f(z) = f(—1)and lim_f(z) = f(4).

¥
N
-1 0 4 x
— 7

:I:z—:;t: -
6. f(z) = P if z#1

1 if z=1 y=1
x® —x x(x—1) x 1 0 x
lim = lim =1 = li =5
z—blf(x} z—1x2—1 zlﬂ (x+]](x—]] z—=1x+1 2°
but f(1) = 1, so f is discontinous at 1. x=-1

28. Because x is continuous on B, sin x is continuous on R, and « + sin z is continuous on R, the composite function

f(z) = sin(z + sin x) is contimious on R, so lim f(x) = f(w) = sin(x +sinw) =sinw = 0.
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36.

42,

x* —4
x—2

F#) =900 —bo43 if 2<2<3
2r—a+b if >3

if z<2

2

Atz=2 lim fz)= lim >—2 — jim EF2E=D oy —212-4

x—2— r—2— I — x—2— xr — 2 =—2
i =1 2 _br4+3)=4a—264+3
lim f(z) = lim (a2” — bz +3) =4a—2b+

Wemusthave4da —b+3 =4 orda —2b=1 (1)
Atz=3 lim f(z)= lim (az® —br+3) =9 —3b+3

T—3 &—3

li = lim (22 —a+b)=6—a+b

mi?+f(x) m_.3+(x a+b) “

Wemusthave9a —30b+3=6—a—+b,or1l0a —4b =3 (2).

Now solve the system of equations by adding —2 times equation (1) fo equation (2).

—8a +4b=—2
10a —4b= 3
2a = 1

So a = 1. Substituting 1 for o in (1) gives us —2b = —1, 50 b = 1 as well. Thus, for f to be continuous on (—co, oo),

=1
a—b—z_

. Suppose that f(3) < €. By the Intermediate Value Theorem applied to the continuous function f on the closed interval [2, 3],

the fact that f(2) = 8 > 6 and f(3) < 6 implies that there is a number c in (2, 3) such that f(c) = 6. This contradicts the fact
that the only solutions of the equation f(x) = € are + = 1 and x = 4. Hence, our supposition that f(3) < € was mcorrect. It
follows that £(3) > 6. But f(3) #* € because the only solutions of f(x) = € are x = 1 and x = 4. Therefore, f(3) > 6.

f(z) = ¥z 4 = — 1 is continuous on the interval [0, 1], £(0) = —1, and (1) = 1. Since —1 < 0 < 1, there is a number c in
(0,1) such that f(c) = 0 by the Infermediate Value Theorem. Thus, there 1s a root of the equation Vz+xz—1=00r
vz = 1 — z, in the interval (0, 1).

Page 3




