Solutions 4.4

3. (a) When x 15 near a, f(z) 15 near 0 and p(z) 1s large, so f(x) — p(x) 1s large negative. Thus, lim [f(z) — p(x)] = —co.
(b) lim [p(x) — g(=)] is an indeterminate form of type cc — co.

(c) When x is near a, p(x) and q(z) are both large, so p(x) + g(z) is large. Thus, lim [p(z) + g(z)] = cc.

4. (a) lim [f(2)]*"® is an indeterminate form of type 0°.

b)Iify = [f{:;r:}]p(:},ﬂlenlny = p(z) In f(x). When x 1snear a, p(x) — oo and In f(x) — —oo0,s0Iny — —oo.

Therefore, lim [f(z)]"" = lim y = lim €'®¥ = 0, provided f? is defined.

(©) lim [R(2)]** is an indeterminate form of type 1°°.
(d) lim [p(z)]7* is an indeterminate form of type oc®.
e)Ify= [p{::}]ﬂz), thenIny = g(x) Inp(x). When x 1s near a, g(x) — oo and In p(x) — oo, s0 Iny — oo. Therefore,

lim [p(x)]"® = lim y = lim ¥ = oo

(f) lim *=/p(z) = lim [p(x)]"/*"*) is an indeterminate form of type oo’

5. This limit has the form §. We can simply factor and simplify to evaluate the limit.

2_ —
lim Z L g & VE—D 2zl 141,
z—1 32 — a—1 z(_r — 1:} z—1 x 1
L Pt2—6 3)(z—2
6. This limit has the form & lim > "—° _ iy EFE =) _ b gy _ai3-5
0"z 2 x—2 z—2 r—2 z—2

17. lim [(Inz)/z] = —occ since Inz — —oo as 2 — 01 and dividing by small values of « just increases the magnitude of the
z—0

quotient (In ) /z. L'Hospital’s Rule does not apply.

1 1
18. This linut has the form =, lim Innz g ;. lnz = _ lim ! =0
= z—oo x E—oC 1 z—oo rlnx
o 1 1//1—z2 1 1
27.Th15111mthast]1efonn%_ lim — -z 4=l1m—=—=1
z—0 T az—0 1 z—0 /1 — 12 1

36. This mithastheform 2. lim ——— — = lim ——— =~ = lim 1 =2
0" z—0 x—sinx z—0 1 —cosx z—0 sinzx z—0 COSZ 1
12 . .
o 0 . cosx—1+ 5x H., —sinx+xH.. —cosx + 1 H . sinz H . CcOST _i
37. This lumut has the form 5. limy e =i — s My Slim e TS T %
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3 2
o 3 3
43. This limit has the form 00 - 0. lim 2%~ = lim -~ = lim — — = lim — = lim

E—o0 T—00 g T—00 2;1;332 B—oo 2332 B—oo 435-3:32

46. This limit has the form oo - 0.

. tan(1/ H1/z)(—1/2" .
lim ztan(l/z) = lim M I fim =€ ( ji‘:}( 5 /=) = lim sec’(1/z) =1 =1
m—oo D0 Ja D0 — I,-"I 0o :

2 . . . Inx . 1/x . 1
53. y =% = Iny=2'lnz,so lim Iny= lim z°lnz = lim — Z lim L — = lim [—=z’]=0 =
z—0+ z—0+ z—ot 1/x2 z—0t+ —2/x3 z—0+ 2
. z? . Iny /]
lim z% = llm e =e =1.
z—0+ z—0+

. T H o 1 K Ve +1
M —— = lim = lim —/—/——
z—oo /2 +1 T—ro0 %[:_1'2 + 1)—1/2 (235':] E—ro0 i
original limit or the linut of the reciprocal of the function. Another method is to try dividing the numerator and denominator
1

by i @ i z/x " 1
r lim — = lim ———  — lim —_—_—_—_— — o
z—oo /x4 ] T—oo ,fx2f,-"_r2 + ]_F;I.2 z—oo /1 4 1.:':32 1

1. . Repeated applications of I'Hospital’s Rule result in the

=1
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