es large.

ake @ = 0,

For example,

alues, then the

, SO

) Iny — oo.

SECTION 7.7  INDETERMINATE FORMS AND L'HOSPITAL'S RULE

6 i T 2 I 42 li
. lim ————= lim ——————— = lim = —
e——27224+3x4+2 a—-—2(r+1)(z+2) —-2z+1
9 8
b aas % ool = LA e 0gs Q. 9 9
1. This limit has the form % lim —— = lim = Z limz* = -(1)==
z—1 g2 —1 z—1 51‘4 5 az—1 5 5
¢ —1 n ar® 1
8. lim —tlitn = -
z—-1 b — 1 z—1 bgb-1 b
o - - COST. H ; —sinx :
9. This limit has the form % lim —— = lim =S, Stan TEe=e0
z—(n/2)t 1 —SINT  g—(n/2)+ —COST  z—(x/2)+
; 2 2
. x+tanx v ,. 1+sec’z 14+1
10. lim — =l = =0
z—0 sinx z—0 COSZ 1
5 St
11. This limit has the form 2. lim ——— 2 lim — = oo since ¢! — 1 and 3t2 — 0% as ¢ — 0.
0t sn 3 t—0 3¢2
3t o, 3t
g — 1. i-8e ;
12. lim —— = lim =3
1= onf t—0
G 4 S RANPE sec? pz p(1)? ]
13. This limit has the form % lim i s lim P 2[ == il ) o
c—0 tangr =—0gsec2qr ¢q(1)2 ¢
: 1—sinf 0 , .
14. lim S e 0. L’Hospital’s Rule does not apply.
f—r/2 CSC
s : R It 1/
15. This limit has the form ol == e i) L =10
’ W00 . P E—+00
xT T
e e : =
16. lim — = lim — = lim e®* =
00 T—00 1 L—r00
17. lim [(Inz)/z] = —co since Inz — —oco as ¢ — 0T and dividing by small values of z just increases the
z—071
magnitude of the quotient (In z)/x. L’Hospital’s Rule does not apply.
g ] p pply
1 1
» wlnlhe g o e :
18. lim —=lith Inz z _ lim — 1))
z—o0 I z—00 z—oo xlnx
et ot t ot -
B bl —8" mo e bulnGi=i8t In g . =
19. This limit has the form % lim =-1im - =Inb—In3=1In %
D" t50 t t—0 1 :
; HaN e | ey 1/ 1 1
20. lim — = lim / — = —=
e—>lsinrz  s—lwcosmx w(—1) T
x x 1 x
: e =1l=2 g . eéi=1 guize
2. This limit has the form 2. lim ———= = lim = lim — = =
0 z—0 ,172 z—0 2x z—0 2
o D e e | e R [ 1
22. lim - / — T - = lim = lim — = =
z—0 3 z—0 2 z—0 6z z—0 6
T . e el
23. This limit has the form 2. lim — = lim — = lim — = lim — =0
B 00 ;C‘; T—00 3,’172 z—o00 0 T— 00 ()
B sl s cosx 1
2. lim — = i == =]
z—0sinhxz z—0 coshzx 1|
T e =
= s S ASIH e al L= ; i 1
25, This limit has the form % lim = lim / = lim = ="
x—0 i x—0 T 0 A/ | — 1;2 1
e sinT —w ooCosE =1 .o —sinz. g i L —cosy i
B lim ——~ I im - = lim — = lim = —=
z—0 - z—0 32 z—0 6x z—0 6 6
ST : D ol GOS8 - SIN T H i COSTT it
21. This limit has the form 2. lim ————— — il =Tt ==
0" 250 T2 z—0 21 20"+ 9 9
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28.

29.

30.

31.

iy

32.

33.

34.

35.

36.

37.

38.

39.

40.

a1.

42.

43.

O CHAPTER7 INVERSE FUNCTIONS
Inz)? 20nz)(l/x 1 1)@
fips 020 5 o 20 UU/T). g 0 Ha s LT o0ty =g
r—00 F o3 r—00 l T—00 T r—00 1
T + sinx (=00 P
11:1%) % i S0 G 0. L’Hospital’s Rule does not apply.
. cosmr —cosnz u .. —msinmz+nsinnz 5 .. —m’cosmz+n’cosnz 1, o 2
lim = =1 = lim = 1 (n® —m?)
z—0 = z—0 2% z—0 2
o % ; ; 1 . 142€° Erprle
This limit has the form 2. lim —— L lm = = im 3 vé 2 lim [P —
®  z—oo ln(l + 2( ) T—00 i . %ew z—oo 2T z—o00 2%
T2
: i o 1 = 6 1
lim = —lim = lim ——————— =
z—0 tan~(4x) =z—0 __l___ L 4 4
1+ (4z)?
1—z+1 -1+1/z ~1/2° —1 1
This limit has the torm = 11111 S E e L 2 in + i & lim [z = = ——
o1 1+ cosnz  sol —msinwz sl —m2cosnT  —m2 (-1) A
l T2 + ¢ lim +2 . 1L 9 /2 1
im = e = == = im ——— = /=
z—00 /22 JHX\/‘Z 2 4 rfx212+l T—00 2+1/r2 2
£ 3 . z%—azx -1 s — s , — 1
This limit has the form 2. Jim = e U) E fom— 2 & im L ) = G )
0" g1 (x —1)2 v—1 2(z — 1) z—1 2 2
a1 1-1 ; s
lim ———— = —— = 0. I’Hospital’s Rule does not apply.
z—0 secx 1

This limit has the form 0 - (—oc). We need to write this product as a quotient, but keep in mind that we will have to

differentiate both the numerator and the denominator. If we differentiate

; B it : : In
results in a more difficult limit. Instead we write the quotient as ——=
.5

/8
Inis =n 1/x =Dl
lim Inz = lim —— = lim — . — — lim 2
z—0+ Ve PR e A 75;1, 3/2. _9243/2 L ot ( WS
2 : -
. e ; T s 20 0o : >
lim z%® = lim — = lim = _lim = lims2e —0
T— —00 r——o0 e~ % r——0c0 —e~ T r——o0 e~ % £——00
This limit has the form oo - 0. We’ll change it to the form %
sinbx u ,. 6cosb6bx 6(1
lim cot 2z sin 6z = lim = limse——eu—uu ( ) =1
z—0 z—0 tan2x =—02sec?22x  2(1)2
; : . Ny Lz ; sinx
lim sinzlnz = lim = i ~/—— = — lim -tanx
0 550+ CSCL -~ g0t — CSCLCOLE z—0 ir
; sinx ;
=—| lim lim tanz | = —-1-0=0
wan D= z—0+
3 =55
P . : A i o 3z : 15 :
This limit has the form oo - 0. lim 2°e™® = lim — = lim -~ = lim =4 — L = =
T—00 z—o00 eT° z—o0 2ret” z—o00 e z—o0 4re’
lim (1—tanz)secz = (1—1) v/2 = 0. L’Hospital’s Rule does not apply.
z—m/4
This limit has the form 0 - (—o0).
Inz H 1548 it 2
lim lnz tan(mz/2) = lim ——— = lim - = ——
z—1t ks rawcot(”rlﬂ o1t (—m/2) csc2(mz/2) (f7r/2)(1)2 i
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2 2
’ - 7 tanCtin g sec’(1l/xz)(—1/x ) :
4. lim ztan(l/z) = lim R = lim —M = lim sec®(l/z) =12=1
T—00 — 00 i T— 00 71/.73“ —00
. 1 3 1 1 . sinx—=x
45, im( — —cscz | = lim| — — — = lim —
z—0\ T z—0\ x sinzx z—0 xsinz
He q: cosx — 1 H .. —sing 0
=lim——=Ilim————— = — =0
z—0 £ COST +sinz =—02cosx —xsSine 2
; K 1k COS T B GO e BT
46. lim (cscz — cot ) = lim | — — — = lim ——— = lim = {)
z—0 z—0\ sinz sinz z—0 sinz z—0 COS T

47.

48.

49.

50.

51.

52,

We will multiply and divide by the conjugate of the expression to change the form of the expression.
A2 e~ 22 4+ z) — 22
lim (\/x2+x—m)—lim< L= A IA+£+I>:lim(——x)7
1 V2 t+z+z o0 Va2 tx+ T
. 1 1
= lim

14 1
——— = lim = =
e—oo (/g2 L x4 zoo /14 1/z+1 Vi
As an alternate solution, write /z2 + x — = as vVx2 + ¢ — v x2, factor out V2, rewrite as
(v/14+1/x —1)/(1/z), and apply I'Hospital’s Rule.

. 1 1 lim 2= l1—Inz n e 1-1/z 7
im ( — — = lim ——— = e
e—1\lnz z-1 e—l (z—1)lnz <=1 (z—1)(1/z)+lnz =z

*— 00 T— 00

I r—1 H o 1 1 1
= lim = lim - = =
e—»1z—1+zhe z-114+1+Inz 240 2

The limit has the form co — oo and we will change the form to a product by factoring out x.

T—00 T—00 T r—oco I — 00

Inz Inz 1645
lim (z —Inz) = lim m<1 - £> = cosince lim —— 2 lim G = 0.

Asz — 00, 1/z — 0, and e'/® — 1. So the limit has the form co — oo and we will change the form to a product

by factoring out x.

’ 31/'1' Sl el/:z‘, — Iz

lim <xc’1/'l' = r) = lim m(el/‘” = 1) = i B 11! lim ( /— = lim e/* =&’ =1

T— 00 T—00 T— 00 1/.1,’ T—00 71/{1}2 T—00
1_2 2
i— o ——uringe—crEln n 5e
A : : . Inz : ke : 1

lim Iny = lim z’lnz = lim — L lim # = lim [—=z®] =0 =
e—0+ z—0t z—0t 1/22  z0t+ —2/23 o0t 2

im z°° = lim ™Y =¢® = 1.
z—0T z—0t
i (tan2z)" = Iny =z . Intan2z, so

: . . Intan2z

lim Iny = lim z-Intan2z = lim ————

o—0t z—0t =
: 1/ tan 2z)(2sec? 2z —212 cos 2 g ;
ik lim (1/ tan [)( :(( z) = lirn —g’ = lim — - lim =Flr ==
z—0t —1/x? x—0+ 8in 2% cos? 2% . s—o+ SIN2Z o0+ cos2x
lind {tan 2@)%—= Tim e=¥ =el= |,
z—0+t z—0T
1l J . In(1 -2z . =2/(1 -2z
y=(1-2z)/* = Iny==In{l—2z),s0 limlny = lim o ) 2 lim ) Sl
: T z—0 z—0 B z—0 1

Bl — 22)Y/° — lim eP¥ = ¢72,
z—0 z—0




