Section 1.6 Solutions

1.

(@) Tim [£(z) + 59(2)] = lim f(z) + lim [59(2)] [LimitLaw1] () lim [o(=))° = [lim ()] [Limit Law ]
= ]irr; flz)+5 ling(m) [Limit Law 3] =(-2)"=-8
=4+5(-2)=—6

lim [37(z)]
. . ) 3f(z) . )
(e) ﬁ11_1.1_12 V() \/:—52 ) [Limit Law 11] (d) il_;né o@) llrr; o@) [Limit Law 5]
—/i=2 3 lim f(z)
= W [LIII]H Law3]
_304) _
() h(z) lim [g(z) h(z)]
(e) Because the limit of the denominator is 0, we can’t (f) lim == [Limit Law 5]
. =—2  f(x) ilg}? f(=z)
g(z
use Limit Law 5. The given limit, llgl h(z)’ does iLﬂlz o(=) - i—‘_‘g h(z) I
= t g
not exist because the denominator approaches 0 il_rg flx) [Limit Law 4]
while the numerator approaches a nonzero number. 2.0
= =0
4

2. (a) lim [f(z) + g(z)] = iﬂf(m] +l.1_rgg(:c) =24+0=2
(b) lim1 g(x) does not exist since 1ts left- and right-hand limits are not equal, so the given linut does not exist.
(© lim [£(z)o(@)] = lim (@)  lim o(a) =013 =0

(d) Since ]iml g(z) = 0 and g 1s in the denominator, but lim1 f(x) = —1 # 0, the given limit does not exist.

(e)hma:f [hmm} lim f(z ] 7.2=16

z—2

(£) lim /3 + f(z) = \/3+91Ln{f(w}=w’m=2
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lim_(t* — 2)
= td _2 2 L
5 lim — t Law §
t—~—22t2 —3t+2 L 2(2t2—3t+2] [Limit Law 5]
t——
Jim t*— Jlim 2
:2]imt2_3limt+ Lim 2 [],2,3]11:13]
t——2 9 2
16 — 2
- 9,7,and 8
2(4) —3(—2) + 2 [9,7. ]
14 7
16 8
9. lim 2$2+1—\/lim 22" +1 Limit L 1]
'a:_'z 3%-2_ — 3:6—2
lim (2% 4 1)
=\ @ =g [5]
\ ]irré(Bm—2)
2 ]_'m%m2 + lin; 1
~ A\ 3lmx — lim 2 [1,2, and 3]
z—s2 x—s2
2(2)* +1 9 3
a5 AT 5 9,8 and 7
3(2) — 2 \/; 3 [9, 8, and 7]
10.

(a) The left-hand side of the equation is not defined for z = 2, but the right-hand side is.

(b) Since the equation holds for all z # 2, it follows that both sides of the equation approach the same limit as z — 2, just as

in Example 3. Remember that in finding lim f(z), we never consider z = a.

P_6 5 —5)(z—1
Motim T2, EOE D e =5 1—4
w— b "w"—5 w—5 &',’—5 z—h
— (7] .
13. limﬁdcesnotemstsmcem—ﬁﬂU,butm2—5m+6—;6asm—;5.

w—b ’.,8—5

1+1 r+4
2. =l_1~n_14 44+ _=l_1»n_14 44+ =z _m]inil-‘l 4z(4 + z)

= T T e
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g5 g VIFE-VI—t _ . VIFt-VI—t Vite+vi—t_ . (VTP Vite) - (vi—t)

. t—0 t t—0 t 1,!]__1_ _i_,\/]_T +—0 t(.‘/]___i_t_l_m)
R ) B ) N 2t i 2
0t (VIFt+T—t) =0t (VI+t+/I—t) =0 T+t+/1-¢
_ 2 _2_.

Vi+vloo2

. (z+h)P°—2° . (2°+32°h+3xh* +h%)—2® | 3z’h+3zh® 4+ AP
. lim ———— — lim = lim

h—D h h—0 h h—0 h

2 2
— lim PEZ H32RERT) (902 4 30k 4 h2) — 322
h—0 h h—0

39. —1<cos(2/z) <1 = —z*<z"cos(2/x) < z*. Since ]_'m'%J (—:c4) = (0 and ]jmtl) z* = 0, we have

lirr%' [z* cos(2/z)]| = 0 by the Squeeze Theorem.

43. |2333 —m2| = |332(233 — 1]| = |:c2| 22— 1| = 2% |22 — 1]
2z —1 if 2e—1>0 2r—1 if 2> 05
20— 1| = =
| | —(2z—-1) f2xz-1<0 —(2z—-1) ifz<05
So |2m3 - m2| =z?[—(2z — 1) forz < 0.5.
2z —1 2z —1 -1 -1 -1
Thy lim ——= 1 lim — = =— =—4
U e |22 — 2| | e—0s- 22[—(22 — 1)]  =—0s— 22 _ (0.5)2  0.25
. . 1 1 . 1 1 .2 . L
45. Since x| = —z forx < 0, wehave lim | —— — ) = lim [ — — — ] = lim =, which does not exist since the
denominator approaches 0 and the numerator does not.
1 1 . 1 1
46. Since |z| =z forx > 0, wehave lim |——— | = lim |—— =] = lim 0=0
e—0t \z |z z—0t \T T z 0+
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- 'tz —6 . (z+3)(xz—2)
9@ 0 o=t e T T ey
— lim (z +3)(x —2)

=—2t+ z—2

= lim (z+3)=5

z—2

[sincex — 2 > 0if z — 2+]

(ii) The solution is similar to the solution in part (i), butnow |z — 2| =2 —x sincex — 2 < 0ifz — 27.

Thus, lim g(z) = lim —(x 4 3) = —5.

m—2 a—2

(b) Since the right-hand and left-hand limits of g at z = 2 (e) y /

are not equal, lim2 g(z) does not exist. \ 2. 5)

)

0 x
'\il =5)

v—c

)
54. lim (Lu 11— 2—2 ) = Lgy/1 — 1 = 0. As the velocity approaches the speed of light, the length approaches 0.

A left-hand limit is necessary since L is not defined for v > ¢

—0 $2 z—sl $2 z—0

58. (a) lim f(z) = lim [@xz] =um@.ﬁmm2=5-0=0

(b) Hm%:lim [%m} :lim—-li_r%m:5-ﬂzﬂ

=—0 x—0

63. Since the denominator approaches 0 as z — —2, the limit will exist only if the numerator also approaches

0 as z — —2. In order for this to happen, we need Em2(3m2+a$+a+3) =0 =

3(—2)2+a(—2]—|—a—|—3:ﬂ <= 12—2a+a+3=0 < a=15 Witha = 15, the limit becomes

2 —
ey 3152418 . 3@+2)(@+3) _ . 3@+3) _3(2+3) _ 3

3z” + 15z + 18 _ - =-1.
T Rtz -2 e (z—1)(2+2) e—n2 z-1 —2-1 -3
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