Math 1a Homework Solutions
Section 4.5

Note: The use of 'Hospital’s Rule is indicated by an H above the equal sign: L.

1. (a) 1im f_{ml is an indeterminate form of type %
(b) lim —2 0 because the numerator approaches 0 while the denominator becomes large.

z—a p(z)

lim —L)- 0 because the numerator approaches a finite number while the denominator becomes large.

(0) lim 58

(dy If Ep(:} = co and f(z) — 0 through positive values, then l‘-ﬂ ﬁ:—l = oco. [For example, take a =

(z]ul_!: and f(z) = z.] If f(z) — 0 through negative values, then hm}l(—%—am [For example,

take a = 0, p(z) = 1/2*, and f(z) = —2°] If f(z) — 0 through both positive and negative values, then the
limit might not exist. [For example, take a = 0, p(z) = 1/z?, and f(z) = =.] Itis not possible to evaluate
this limit.
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2 (a) 31_13:‘1‘ [f(z)p(z)] is an indeterminate form of type 0 - co.
(b) When z is near a, p(z) is large and h(z) is near 1, so h(z)p(z) is large. Thus, lim [h(z)p(z)] = oo.

(c) When 2 is near a, p(z) and g(z) are both large, 50 p(z)q(z) is large. Thus, lim [p(z)4(z)] = co.

4. (a) lim [£(x)]°**? is an indeterminatc form of type 0°.

(b) If y = [£(z)]"), thenIny = P(z) In f(z). When z is near a, p(z) — co and In f(z) — —o0, 50
Iny — —oo. Therefore, lim [f(z]]"” hm y= hme"“" = 0, provided f? is defined.

(€) lim [A(z)]"*) is an indeterminate form of type 1°°,
(d) lim [p()]”*) is an indeterminate form of type co®,

(&) fy = [p(z)]*™), then Iny = q(x) In p(z). When z is near
a,gqlxr) — and In i =
Therefore, lim [p())"= "-ltmy‘*hmelny—m () =2ee P(z) = 00,50 Iny — oo,

(® lim *%/p(z) = lim [p(x)]"/%*) is an indeterminate form of type 0o
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which is the speed the object approaches as time goes on, the so-called limiting velocity.

(b) im v = lim ﬂ(l_e-cum)=g lim 1—gct/m B . —e'““""{ctfm"’)
=00 =

e C m=—too lfm m—s00 _l'lmﬂ

= ‘{C‘J lim e~/™ = gt(1) [because —ct/m — Oasm — co] = gt.

The speed of a very heavy falling object is approximately proportional to the elapsed time — it doesn’t depend
on the mass.



