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(16) 7.7 Indeterminate Formsand | 'Hopital's Rule(B)

Using Logarithmic To Find Limits:
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(16) 7.7 Indeterminate Formsand | 'Hopital's Rule (B)

P2

E p Ll : i csc3x
E)(amge 1 Findthefollowing limits Jim, (1 + sin 2x)

13 March 2001 A

Solution
E=={im}| (1085 5|2 )eES 85 = 1
x—07t

_ _ ~ In(1+sin2x) 0
InL = 111(1)1+ csc3x In(1 + sin2x) = lim = —
X— xX—>

o+ sin 3x 0
2cos2x
A R ST 2l g 2 2cos2x 1l 2 _2
— 50" 3cos3x  ,50t3cos3x(1+sin2x) 3(1+0) 3
2
L = e§
Example 2 35 2 November 2011
. e g . x+ 3 1/x
Find the limit if it exists lim ( ) (4 pts)
x - \cosh x
Solution
k3
c lim ( ) =¥
x > \cosh x

akar: x+3 ~ In(x + 3) —In(coshx) ~ In(x + 3) ~ In(coshx)
InL = lim —ln< )- lim = lim ——- lim ——

X —00 X cosh x
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LR Jim X+3 —

— x>0 1

~ In(coshx)
E==yhm T
X — 00
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lnL=L1—L2=O—1=—1
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Example 3  Showtha lim (5";77:@

x—07t

16 December 1999 A

Solution

2 (5 In5+7"In7
x 2 il 5'In54+7"In7 _ In5+In7 _ 1
= x—0" 1 x—0" 5x+7x =7 2 P2

n35 = Inv/35
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(16) 7.7 Indeterminate Formsand | 'Hopital's Rule (B)

P3

Vx

1l
Eval hald
Example4 Eawte  jim(1+. )

17 May 2000 A

Solution

! L 1AL .
lnL_glcl_r& x2 In 1+Ex 2)—}61_r)£10 =1 =0
X 2
0]
7} 1 1
iR ¢ T+5x 2 -1 1
— lim ; = lim T —
—_— x-omw _1 % X—0 2 (1+2x2 2
2 X 2
InL = =
1
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o 2 t
Example5 Evavae  lim (x* +29% 20 January 2001 A
Solution
Easllima@ealh/px ) ote- S fiof
o 2 X
In (x*+2 0
InL = lim cotx In (x? 4+ 2*) = lim ¥ =—
x-0%* x—0* tan x 0
2x + 2¥In 2 0+In2
2
LR lim x?+2% _ 0+1 _ .5
= x-0* sec? x 1
L=e"2=2
1
Example 6 (2 pts) Find the following limits. lim (secx + x)%. 34 July 9, 2011
x -0
Solution
1
L = lim (secx + x)x = 1%
x -0t
& iy ~ In(secx+x) O
InL = lim —In(secx + x) = lim, ——— = =—
x -0t X x -0t X 0
secxtanx+1
LR |ipy _secx+x _ _0+1_
— x-0" 1 140
L=el=¢
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(16) 7.7 Indeterminate Formsand | 'Hopital's Rule (B)

P4

24 May 2005 A

. tanh x
Example 7 Evduge  jinm (S‘“h 2")
x-0\ sinx
Solution
sinh 2x 0
L; = li = —
1= M Tsinx 0
LR Jim 2 cosh2x —9
— x>0 coshx
 /sinh 2x\@0h*
L= 11m< - ) 200 =1
x-0\ sinx

Example8 Evdude  iim (sinx)i,

28 July 2006 A

Solution
1
L= ,}L%L(Sin x)Inx
| Flnaisin) X —0
InL = lim =
x-0* Inx —o0
COSX
LR Jipy Sinx _ XCOSX _ 0
=iy ekl x>0 sinx 0
|
LR i, COSX—xsinx _ 1-0 1
— x-0 COS X 1
L =e
1 (coshx-1)
Example 9 Evauvae i [exp (—2>] 30 January 2008
x—0 X
Solution
1 q(coshx—1)
L= lim [eﬁ]
x—0
. I ~ coshx—1 0
InL = lim (coshx — 1) Inex? =lim (coshx —1)-— lne =lim ——— = —
pe—d0 x—0 xz x—0 xZ 0
LR im sinh x _
— x>0  2x
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(16) 7.7 Indeterminate Forms and I 'Hopital's Rule (B) P5

X
Example 10  Find the value of a > 0 for which  lim (a" rA 1) _9 34 August 2009 A
x—00 \axX —
Solution
rax+ 1V
L = lim ( )
x>o\ax — 1
axiel
- ax +1 In (ax - 1) 0
lnL=11mx1n< )- lim = —
X—00 ax — 1 X—00 1 0
X
ax—1 a(ax—1) —a(ax +1) a(ax—1—ax—1) —2a
1 Siia W2 3 i
LRolim &+ (ax —1) — lim (ax+1(ax—=1) _ lim (ax + 1)(ax — 1)
X—0 _1 X—0 _1 X—0 —1
xZ xZ xZ
Aaagh 20KH flR2a,f 2
A e @xr—1 & " a
2 2 2
wL=ea - o ea=9 —>.'.5=1n9
| e
S In9 In3
Examnle 1 1 which the indeterminate form does the function (3 — 2 tanh x)si?hx
35 December 2004 A have as x — oo and state why ?
Solution
tanhx —» 1 as x — o
sinhx — o« as x—o o

(3 —2tanhx)S"P* = 1* g5 x> o
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(16) 7.7 Indeterminate Forms and I 'Hopital's Rule (B) P6
Homework
X
Wb am
1
? | Find lim (2% 4 3%)x 12 July 2000 A
— X—00
3 | Evaluate }}L%L(l + cscx)n* 23 January 2005 A
Evaluate lim (1 — 3x)“°t* 33 May 2004
- x—-0+
5 | Evaluate )11_{{)10(1 — e )¢ 3 August 1995‘
6 |Evaluate Jim, (In )™~ 25 August 2005 A
1
"] | Evaluate lim (e* — 1z 29 January 2007 A
== x—0
x4 2\
8 | Evaluate lim ( 1) _ 31 August 2008 A
Tt X—00 \X —
9 |Find lim (e¥)°™ 18 July 2005 A
JVE
10 |Evaluate lim 22 18 July 2005 A
- x-1x3 —1
Find the following limits lim (1 + e*)'/* 15 July 2003 A
11 g X360 y
_ 2x+1
valuate lim ovember
B d 1 23 November 2007 A
== x>0 \X +
X X
13 |Evaluate lim (x - 3) 4 July 1996‘
2
14 | Evaluate lim (3x + e¥)x 2 May 1995‘
— n—-oo
5 COoSsXx
15 | Evaluate xll%l— (t2177) 11 December 1997‘
e 2
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(16) 7.7 Indeterminate Forms and I 'Hopital's Rule (B) P7
Homework
m Evaluate xll,r{l+ (In x)nx 12 December 1997‘
. e—X
Q Evaluate ;1_{{30(1 + 2x) 13 May 1998‘
2
18 | Evaluate lim (x + e¥)x 25 December 2001‘
== X—00
m Evaluate )11_{{)10(1 — e ?)¥ 37 June 2005‘
" 2k
20 Evaluate lim (x 3) ) 39 December 2005
= x—0 \X + 5
@
X bear
21 |Evaluate i, > +2 i 40 May 2006
- x—0 3
2 Evaluate )}L%L Franx 14 November 1998‘
23 | Evaluate ii_)rg(l —e*) 15 December 1998‘
1
24 | Evaluate lim (1 + x)tan~Tx 4 December 1995‘
= x—0
1/(Inx)
25 | Bpts) Evaluate the limit , if it exists lim (— tan™! x) 30 April 11, 2010‘
- x-1t \1T
& Evaluate the following. }Ci_r}}(l + Inx) /0, [2 mark] 31 10 July 2010‘
27 | (3 pts). Find the limit if it exists : lim (cosh x)1/* 33 April 10, 201 1‘
ﬁ (2 points ) Evaluate the following limit ler{L (Inx)n* 50 Dec. 15, 2009‘
& ( 3 pts.) Find the following limits, if it exist. }Ci_f)%(l — cos x) 75 53 11 Dec. 2010 ‘
3(0 | (@pts.)Evaluate ii_glo(ezx + 3x)°/* 36 June 6, 2010‘
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(16) 7.7 Indeterminate Formsand | 'Hopital's Rule (B) P8
Homework
‘ 31 |Evduae  lim|x[*"* 22 June 2004 A ‘
X X
‘ 32 | Evauate lim (coth—) ‘
By X—00 2
‘ 33 |Find lim (2 — x) an /2 41 14 January 2012 ‘
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(16) 7.7 Indeterminate Forms and I 'Hopital's Rule (B)

P9

31 Evaluate ~ lim|x[*"* 22 June 2004 A
Solution
x >0
L, = Jim P55 ]0°
x—0
| (42 A .In 2 ri
InL; = lim sinxIlnx = lim —
x-07t { x-0t cscx 1 00
. - i 2
LRog MRRTINDE  64s |im X — |jm S'x _0
=l e CoEd | X, of laa@danl WlEan Hicosiy X 0
sinx sinx
LR 1im Zsinxcosx _ 0 =3
= x>0 cosx—xsinx 1
Ll = 60 = 1
=0
L, = lim (—x)s"*
x—-07
: . _In(—x) -
InL, = lim sinx In(—x) = lim - 3
bamd iy x—-0~ SIn x (00)
a1l
Hoim —% = lim —X =
— x-0- cscxcotx x—0~ CSCxcotx
L2 = eo =
==\
. x x
=2 Evaluate 91(1_1’)1;10 (coth E)
Solution
. x x o0
= o ()] =
x
=R L i),
nl=lim xIn[coth (5)] = lim ———2= = 7
1 2 ¥
X
—5csch (7) !
. coth(%) x2csch (%) _ 2 2 o
= i il ) 2coth (%) - T 2sinh (%) cosh (3) 2% sinhx
P 2 2
LRim 2 ==
— x> coshx o]
=
L=e%=1
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