4.

413,

#15.

#19.

427

#31.

§6.6

. 2 .
For tlir% st , the form is % so ’Hopital’s Rule applies. First calculate % =
—0 ¢
—2t) cos t>
—(cos t2)% = (—2t) cost?, so our limit is lim (20088 _ Jimy —(2t) cost? = 0.
t—0 1 t—0
1—sin 6
Find lim — Since sin(3) = —1 and cos(25) = —1, the form is J. Hence
9—>% 1+cos 260
—cos
I’'Hopital’s Rule applies and our limit is lim QLZB). Since cos(§) = 0 = sin(25),
60— L —2sin
2
in 6
this second limit also has the form % and I’Hopital’s Rule applies. lim -
6'—>% —4 cos(26)
1 1
(-1 4
2
Find lim . Since sec0 = 1, In(sec 0) = 0 so we have the form 3 and 1'Hopital’s
z—0 In(sec )
. Al dIn(sec ) dsecz
Rule applies. To apply I’'Hopital’s Rule, we need to compute i = Sgé”m =
(cosz)(secz)(tanx) = tan z. Our limit is lirrb which again has the form 3. There
r—0 tanx
2 2
are at least two ways to proceed. First apply I’'Hopital’s Rule: lirrb == 2. A
r—U sec™ x
second way is to simplify first: lim = lim (cos x) = (2cosx) lim and we
. z—0 tanx z—0 sin z—0 sinx
have calculated lim =1, so our limit is (2cos(0)) -1 = 2.
z—0 sinx
Find lim <$_2> sec x. The form if 0-00 so we write lim (x—z) secr = lim —2
r— T~ 2 r— I r— T~ cosx
2 2 2
_ 1
and this limit has the form 8. By I'Hopital’s Rule, lim 2 — lim and
m—>%_ cos T m—>%_ —sinx

since sin(%) = 1, our limit is —1.

n 5132 X
Find lim+ 1(1—+2) which has the form 22. To apply I’'Hopital’s Rule, compute
x—0 nxT ] w2
dln(a:2+2x) _ 2242 s Lim In(z°+2x) — lim 22 +2x — lim z(2z+2) — Im 2z+2 _
dz a2z r—0t Inx r—0t % x—0+t z2+42z r—0t+t x4+2
2o
2
Find lim (In(2z) —In(z 4 1)) which has the form oo — co. Write lim (In(2z) —In(z +
. In(2x) . A .
1)) = lim (In(x + 1 —1). Compute lim using 1'Hopital’s Rule:
)) m—>oo( ( )) (ln(m+1) ) P T—00 In(z+1) & P
lim 111(%)) = lim ? = 1 so this time we have the form oo-0 and we rewrite again:
r—00 In(x+1 T—00 —=
x+1
1n(2m) o ]n(Zx)
lim (In(2z)—In(z+1)) = lim % which has the form §. Compute % =

Xr—00 Xr—00

mEEsy)

1



U29) n(e41)-(n 20 A0etD) InleP)_WED) appy s .
= 2 pramaieti > so lim (In(2z)—
(ln(m+l)) (ln(m—l—l)) (m—|—l)(ln(m+1)) T—00
In(z+1) In(2z)
x x;l
In(z+1 T n(x
In(z+1)) = lim (i t ) = — lim w—ln(l’r;). This looks so much
(m+1)(1n(x+1))2

like the original problem that one feels one is making no progress. We try a different ap-

lim (In(2z) — In(z + 1))

2
proach. Note ex—o0 = lim ™)@+ — jip =2 This last

T—00 rT—00 41
o ) o ' ) lim (ln(2x) —In(z + 1))
limit can be computed using 'Hopital’s Rule again to get 2. Since ez—o0 =

2, lim (In(2z) —In(z + 1)) =In2.
2z
#37. Find lim Ldt = limz — oo In(2z) — Inz. Just as in 31, this last limit is In 2.

—
z—oo [ ¢

2

#42. lim z%e™® = lim L. ’'Hépital’s Rule applies (22) to get lim i which still has

Tr— 00 r—00 % r—00 %
2
form =, so lim — = 0.
oo’ r—00 %
Inx
. . 1 . Inx lim Inxz
#43. Find lim 21—z = lim el-2 = er—1" 1=z We compute lim —— using 'Hopital’s
r—1+ r—1+ z—1t 1—z
1 1
Rule, so compute lim = = —1. Hence lim zT—2 = e L.
r—1t —x r—1+
. lim zlnx Ina
#51. Find lim 2 = lim "M% = ex—07 , so we compute lim zlnz = lim —
z—0t r—0t z—0t z—0t %
1
and now we may apply I’'Hopital’s Rule. lim zlnz = lim il = lim —z = 0.
z—07+ z—0t — z—0t
Q:
Hence lim z% = e = 1.
z—0t
. . V9z+1 N VOr+1 Nz
#53. Find lim . I'Hopital’s Rule applies and ¢ 9x+1 = 9 and % =
r—o00 /zF1 2/9z+1 x
1 . V9z+1 . gm . Va1 9
SvagT SO we see lim = lim i = 9 lim = — . If
r+ T—00 /1 r—oo0 — L T—00 /9z+1 . V9z+1
2y/z+1 lim

—00 \/z+1

2
. V9z+1 . . . v9zr+1
L = lim Y this shows L? = 9. Somewhat more easily, L? = ( lim Y ) =
r—00 /xr+1 T—00 Jz+1
lim 2 ince YIEEI

= 9. Since NSl 0 for large x, we see L = 3 or the limit does not

r—00 z+1
exist, but we have no theorems to help us understand which of these is the case.

To actually compute the limit, proceed as follows. Since —V\/gg—: > 0 for large =
VOrF1 9x+1

lim Y20 = lim /9 =3,

T— 00 T+1 r—00 g4+1

#57. Calculation b) is correct and follows from the usual quotient rule for limits. Calcula-
tion a) is an incorrect application of 'Hopital’s Rule.



k’ T . T
#63. Find lim (1 + 1) = lim MU+ E) = plime—cc k(45 - compute lim kln(14+7) =
k—o0 k k—o0 k—o0 k
—T
7.2
In(14Z +r N\ k
nrE) lim _1'“ =r lim =r. Hence lim (1+ —) =e".
k—o0 = k—o0 1—1—% k—o0 k

k—o0

1
k



