2.2 |
sufficiently close to 2 (but £ 7 3):] YOS, umgrup === | .
pproaches 1 from the left, f(z) approaches 3; and as 2 approaches 1 from the right, f(z) approaches
X nd 1 imi i .
‘ ::umt does not exist because the left- and right-hand limils are differen

e I~

8 .-l.iﬁ— flt) = 159mgmdl_]fg+ f(t) =3mmg,Thcseﬂmimshowthmmercismahmpuhange in the amount of

drug in the paticut‘_s bloudstmam at¢ = 12 h. The left-hand limit represents the amount of the drug just before the
fourth injection. The right-hand limit represents the amount of the drug just after the fourth injection.

0. lim fz)=1, lm f(z) =1,
Jim f(2)=0, km fl2)=1, 72)=1,

J(0) is undefined

x

2. (1) Lety = (27 = 1)/ (vZ - 1).

z ¥ 66

: o’ .
0.999 | 5.99250 =1

y= =

0.9999 | 5.09025 '
1.01 6.07531 P y=353

\ Fd
1.001 | 6.00750 0%s i
1.0001 | 6.00075

From the table and the graph, we guess that the limit of y as = approaches 1 is 6.

s _— '
(b) We need to have 5.5 < ;5 _11 < 6.5. From the graph we obtain the approximate points of intersection

P(0.9313863, 5.5) and Q(1.0649004, 6.5). Now 1 — 0,9313853 ~ 0.0686 and 1.0649004 — 1 == 0.0649, 50
by requiring that  be within 0.0649 of 1, we ensure that i is within 0.5 of 6.
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E Calculating Limits Using the LimitLkaws - - =« =+ « = =

1. @ lim [£(z) +h(z)] = lim /(=) + lim h(z) ®) lim (/@) = [lim £2)]" = (-8 =9
=—-3+8=5
o VS = o Ve e o
© lim /hla) = p/lim h(z) = VB =12 ("’,_‘.,r(z) Tom /(2) 3

WL e 88) _ EBI®) 0
© 55 ~ A 8 (Tt ;(z)-“iigf(zy -

(g)'!hclimitdncsmlexlst,smccmg(z) =0butﬂf(z] #0,

) tim - 22) S ) 2(=3) __ 6
@ - f@  Imh@-Imi@ 8- (-8 1

2 (@) lim [f(z) + g(z)] = lim f(z) + lim g(z) =2+0=2
(b) 51_:3 g(x) does not exist since its left- and right-hand limits are not equal, so the given limit does not exist.
() lim [f(z)g()] = lim f(z) - lim g(z) =0:1.3=0

(d) Since ‘].ini‘ g(x) = 0 and g is in the denominator, the given limit does not exist.

(&) lim 2*f () = Lhﬂ z’.‘] Lh_% f(z}] =23.2=16

© lim VB3F () = |3+ I f(z) = VBF1=2

5. lim (t+ )% -1) = Jim (¢ +1)° ‘E@z(t’ -1) 4)
2
=[ﬁm(t+1)] lim (¢*-1) (6)
= [, 1]t i, (&2
=[(-2)+1° [(-2)*-1] =-3 (8,7&9)

8. (1) The lefi-hand side of the equation is not defined for = = 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
x — 2, just as in Example 3. Remember that in ﬁndingii_g: [ (), we never consider = = a.

. V1¥h-1 ViFh—1 JI¥h+1 _(A4+m) -1 h
" lim — = lim —— - = lim T ——— e
k0 h k=0 h Vith+1l W0 h(VIth+1) mh(\/’f+7i+l)
=0T+ h+1 VI4+1 2
A _
(3+h)~*' -3~ 3+h 3 3-(3-+h) _ —h
18. lxm—L—— lim3+h 3 _
- P RGEAE  AB ARG+ A3

= 1 L — e 1 = 1 —_— -
'E’_‘.‘b[ 3(3+n)]' TmPBE+R]  3B+0) 9

=1




30 Ifz > 2, then |[v — 2| =z — 2,50 lim Jz—-?-l= lim z_ﬂ-= lim 1=1.Ifz <2 then
=t 3:"'2 -2t =_2 -2t

| =2] = — (2 —2),s0 lim le=2l !im_-—f_'—_g—gl= lim —1 = —1. The right and left limits are

=2~ T—2 a2 2=
different, so ggn,j:—:%l does not exist.
42. Let f(z) = H{x) and g(x) = 1 — H(xz), where H is the Heaviside function defined in Exercise 1.3.53.
Thus, cither £ or g is 0 for any value of z. ‘Ihmzi_q},f(s:') and’li_lzlx)g(z)_dnnutuis;t. but
lim [£(=)o(x)] = lim0=0. |



