L’Hopital’s Rule

p. 347: 5, 12, 13-39 odd (skip 33), 43, 73, 81
5. (a)lim S(x)
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b) timL ¥

x—a p(Xx)

is an indeterminate form of type%.

= () because the numerator approaches 0 while the denominator becomes large.

(c) lim% = (lbecause the numerator approaches a finite number while the denominator becomes
X—+a p X

large.

(d) Ifllm p(x)=cwand f(x) — Othrough positive values, thenlim P

=<0, [For example, take
e f(x)

a=0,p(x)=1/x",and f(x)=x ] If f(x) — Othrough negative values, thenlim f;i %) _
X—3iT 1":

[For example, a =0, p(x)=1/x", and f(x) = —xz.] If f(x) — Othrough both positive and negative

value, then the limit might not exist. [For example, a =0, p(x)=1/x", and f(x) = x.}

(e) lim—— p(x) is an indeterminate form oftypeE.
¥4 g(x) o0
12. L’Hopital’s Rule does not apply to the expression (C) lim = 5 because this limit is not of the form
x—=1 X=
EcnrE (llm:r 2= —4;&[])
0 oo \xo-l
13. This limit has the form{. hm X3 =i =3 im—— — . 1

im————=1im —=—
=53 xf —0 w33 (x-3)(x+3) 1+3 343 6
Note: Alternatively, we could apply I'Hopital's Rule.
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5. This limit has the form 2. lim T8 2 iy 37 =3(=2)* =12.
=1y |
Note: Alternatively, we could factor and simplify.
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17. This limit has the form&. lim —~ *>x—4 2, 1205 _ 6+5 11

247 116x—9  =128x+16 4+16 20
Note: Alternatively, we could factor and simplify.
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19. This limit has the form 2. 1im 205% 2 jjpy 356 x 30 _ 3,
=0gin2x = 2cos2x 21y 2

-
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21. This limit has the form &, lim—>— = lim—2* —lim— 2 ~2_2,

=0 —cosx  sinx 0(sinx)/x 1
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23. This limit can be evaluated by substituting x for £. lim 1+coso 1+(_1) =E=
é>r]—cosf 1— —(-1) 2




25.

27.

29
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35.

37.

30.

43.

73

D asisin(2x)—x’ —2x =0 2cos(2x)—2x—2 =0 -2sin(2x)—2 -2

2 g H
This limit has the form=. lim-— = lim 2% 2 |jm 2 —_ .
o] 2 e Ay x=m 4

A better method is to divide the numerator and denominator by x” :
Cox+xt L+l 0+1 1

lim —=lim ==

]2yt e —D 0-2 2

o | .+l o= 1
This limit has the form=. lim n\!; = lim = nﬁx = lim** =lim—=0.
e X o x° o)y a4y
o . 8 -5 "  §In8-5In5 8
. This limit has the form{. lim = lim——" > 1 _jp8 InS=In>.
=0 f 10 1 5
This limit has the form .
| gm.l[l H ] el:.r."lﬂ_ﬂE H . E’wm'fﬁ H . eu."l.ﬂ‘_JlE ] ] 1o
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This limit has the form=. lim (29" = i 2IDA/0 _ 5 08— iy X o0y =0
o x—$0 1 T 1 A—$ X X— 1
This limit has the form{.
. cosmx—cosnx M —msinmx+nsinnx " —m° cOSMX+n" COSAX L2
lim — = lim = lim =?(rr—m‘ )
x—0 i x—30 zx x—3l 2 -

1 _ H _ i —
This limit has the form 2. Jim > =1 L jjp, xeosxr=D+sin(x=1) _cosO_ 1

=2yt —x—1 =l 4x—1 4-1 3
X —X H X —X H X —X ” X —X
. e —e " —2x . e +e =2 G . € +e 1+1
This limit has the form . lim——— = lim———— = lim— = lim = =2.
=0 y—sinx =0 ] —cosx =0 ginx =0 cosx |
1
xe—e" e—e 0

_ = (), which is choice (D).

lim — = — =
Cesl(x+D)7 -1 (1+1) -1 4-1

J@-x-1 F, J@-1 Eg SO 2 Ghichis option (A)



