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1. (a) lim [f{z} + k()] = lim f{r)+ lim fi{r) = -3 +8 =5 (b) lim [f(z)]® = [_]im _."{_.l']] —{—3F =0
iy -~ — - . . L L 1 1
(] }iﬂlﬂ il."lu'lrl::.l'_l = 'i:-'.llgl-ELI”:Jl:I = 'E.-"I‘E- =32 id) ;E}J .II'.|:.|"::I = .]il'ﬂ _||.I::..l'l:| = —_.?.. = —E
f{x) lim f{x) _a 4 alx) lima g{x) 0
li _ m—a _ e ¥ 'FI ._'-_J'.—"ﬂ 1.___[]
) k) Tmh() 8 g OET®  Tmi@ -3
(g) The limit does not exist, since lim g (o) = Obut lim [{x) # 0.
L 2f(ir) 2 lim f{x) 2(-3) §
) lim - = : = =
w—a fifx) — fx) lim h(z) — lim f(x) 8 —(-3) 11
2 ia) .lin?l [flx) + gix)] = ]iltj:g fle) + .Iin?l glr)=24+0=2
(k) _lin} g} does not exist since 1ts left- and right-hand hmits are not equal, so the given limit does not exist.
li cglxl] = lim flz) o I (f#)y =0-1.3=10
(¢) lim [f{zr)g(x)] = lim f{x) - lim g(z)
(d) Since lim g(x) = 0and 71510 the denominator, but lim f(x) = —1 & 0, the given limit does not exist,
z——1 T——1
P PYIR P11 Y R .
(e) lim o™ f (x) _zh_’ﬂ; z”| _El flz)l =27-2=16
(F) lim /3 + J() = 3+ lim flr)=v3+1=2
5 lim {1+ Fr)(2 -6+ 2% = lim (1 + 2T lim (2 — Gr? + %) [Limit Law 4]
- (]im 1+ lim {f.s‘?) : [:]im 2 — 6 lim 22 + lim ..-“) [1.2. and 3]
—E T— T— r—i T

=1+ ¥8)-(2-6-58 5% [7. 10, 9]
= (3)(130) = 390

8. (a) The lefi-hand side of the equation 1s not defined for o = 2, but the right-hand side 1s.

(1) Since the equation holds for all = ¢ 2, 1t follows that both sides of the equation approach the same hmit as & — 2, just as

i Example 3. Remember that n finding lim f{+), we never consider = = .
2 . . :
T 7 — 6 (z+ 3z -2 .
o fim 200 g, EEIE D s —oyso
r—2 o — 2 T—2 r—2 z—2
0 & a2 4 5r+4 " (#+4)(x+1) g FHL_ 4+l -3 3
.o lim ———— = llm ————— — |lim = —_—— = =
x——da 2 + Jir — 4 a——da (x4 4){x — 1) z——ax—1 —-4—1 -5 5
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. 4+ R LG Lo (6 +8h+ /) — 16 Bh 4+ h L s+ R . . .
15. lim - lim lim . im ——— = lim(8+ h) =84+ 0=8
h—0 h—0 h h—0 - fi h—0
R l+h -1 W 1+8k41 _ (1+h)—1 . /i
16. lim lim —_— lin ——== - lim - ————
h—i) h—D i VI+ R+ ] h—=0 fi (/T + i+ 1) h—0 fo (T 4+ 1)
.. L I 1
=0 T+ h+ 1 V141 2
17. By the formula for the sum of cubes, we have
. + 2 . v+ 2 . ] ] |
im_— lim - — lim_ — —_—
r—=—2 73 + B r——2({r+ 2 zZ-2x4+4) s——21? —2r44 L+ 444 12
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3 } i 3 { 3+ 1) fi

20, li: limn im ——————— lim ——————
.'.—Eclm I h—sil fi .'.—EcLJ fl 3+ f)a a—0 S5 4 G )d
. 1 1 1 1
lim — - e — - -
l— A3+ R lim [303 4+ f) a4 0) o
- - :
26 Let f(x) VIE T 12, glz) = VIE T 22 sin(w/x), and hi(x) = VTP + 2.
Then —1 < sin{w/x) < 1 =
W ,."Is | ,."2 R ,."Ii | .."2:*:.[1 |:' TS ..".:l -.‘-"..IH - .I2 = i :'I': L :'|l:: |'} : _l',':: |":. S0
since lim () = lim f{w) = 0, by the Squeeze Theorem we have lim g(x) = 0.
—=il x—=il " —sl]
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36 (a) (1) lim lim litm (1) = 2 ic) ¥
m—1t | 1 a—1t 1 m—1 2
. I 2 I
(1) lim —— lim ———— lim —{z+1) 2
r—1 =—1 | -} r—1 L] ‘ -
1 3
(k) Ma, '_imlj' () does not exist since lim f'{x) & lim M{x).
r— ax—=1" r—=1
43, Let () = [«] and g{ =) ], Then '.'LI]I].: S} and lin;.:,r.'-f.". do not exist  [Example 9]
I — Ir—

but lim [f{x) + g(x)] = lim ([«] — [z]) = lim 0 = 0.
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