W4 — RO2 derivata tillampningar

super komplicerade limes som &ar svara att rakna utan derivata (L'Hopital) eller
lim f(g)=f(lim g) trick, eller som kraver en varierande teknik for att hitta (tex
man maste ta In forst); vi tar “saftiga” problem fran ADAMS och gamla tentor

Johann Bernoulli



https://www.britannica.com/biography/Johann-Bernoulli
https://en.wikipedia.org/wiki/Guillaume_de_l%27H%C3%B4pital

Table 4. Types of indeterminate forms

Type Example
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x—0 X
, ) | In(1/x?)
Sur L Hopzltal = Glad L'Hopital [00/ 0] i )
Regeln gar INTE = Regeln gar . . 1
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att anvanda att anvinda x—0+" X
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The first I’'Hopital Rule The second I"Hbpital Rule
Suppose the functions f and g are differentiable on the interval (a,b). and g'(x) # 0 Suppose that f and g are differentiable on the interval (a, b) and that g’ (x) # 0 there.
there. Suppose also that Suppose also that
[(i} lim f(x)= lim g(x)= qand [(i} lim g(x) = +o0 and ]
x—a+ xX—a+ x—a+
(11) lim f () = L (where L is finite or oo or —o0). (1) lim f ) = L (where L is finite, or o0 or —o0).
x—a+ g»'(x) x—a+ g"(,‘C)
Then Then
lim fx) = L. lim Sx) =L
x—a+ g(x) x—a+ g(x)

Similar results hold if every occurrence of limy_.4 is replaced by limy_.,_ or even Again, similar results hold for lim,_,,_ and for lim,_. ., and the cases @ = —oo and
limy_.. where a < ¢ < b. The cases a = —oo and b = oo are also allowed. b = oo are allowed.




gamla limes som kan fixas algebraisk, men nu
raknar vi de en gang till med U'Hopital; AD1.3

X _ x% =2 _ X2 -
4, lim 5. Iim
2x — 3 x——00 X — x2 X——00 X2 -

X +2x @ , 2x —5
2 - l1m
—X B x——oc0 |3x + 2|
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x——5/2 59X - x——2/55x + 2




ADAMS/4.3 limes som kraver L'Hopital (att varma upp)

Evaluate the limits

.1. ]jma—x

. In(2x — 3)
2
. 351—1:?2 x2—4

x—0 tan4x
sin~ ! x
. 4 1 —cosax

: 5. im ———
lim x—0 tan~1 x

x>0 1 —cosbx

The first I’Hbpital Rule

Suppose the functions f and g are differentiable on the interval (a, b). and g’'(x) # 0
there. Suppose also that

[(1} xl_l}I(III_F f(x) = IE}I;[II-F glx) = O]and
Gy fim £

x—at g’(x

= L (where L is finite or oo or —o0).

Then

im L8 _
x—a+ g(x)

. sinax
. 3. lIm ———
x—0 sinbx

In(ex) — 1
W2 iim 2%

x—=1 Sinmx

The second I’Ho6pital Rule

Suppose that f and g are differentiable on the interval (a, ) and that g’ (x) # 0 there.
Suppose also that

[ (1) xl_l:(111+ g(x) = +o0 and ]
G) tim L&
x—a+ g'(x)

= L (where L is finite, or oo or —oQ).

Then

. fx)
xl—l>r2+ g(x) =L

Similar results hold if every occurrence of limy_., is replaced by lim,_.,_ or even
limy_ . where a < ¢ < b. The cases a = —o0 and b = oo are also allowed.

Again, similar results hold for lim,_,5_ and for lim,_,., and the cases a = —o0 and
b = oc are allowed.




ADAMS/4 .3 lite svarare limes som kraver L'Hopital +
logaritmering

Evaluate the limits

2
' 10X — ¥ ) Inz
24, lim xV* T lim
W&l 24. tim, &l 0. tim = I
1/3
=] 2 —x%2—2cosx
- 6. ,11_211 x2/3 1 -16. lim

x—0 x‘*

- 33. (A Newton quotient for the second derivative) Evaluate
fGe+h)=2f(x)+ f(x—h)
2

differentiable function.

limy

if f is a twice

W& 34. If £ has a continuous third derivative, evaluate

I fx+3h)—=3f(x+h)+3f(x—h)— f(x—3h)
hl—lﬂj h3




"'Hopital och/el

Evaluate the limits

DAMS/4.3 valdigt svara limes som kraver

er logaritmering

_ - n.’il ~ Insinmx
- H 25 lim (csc x)51u2;\: ' x}izﬁl— CSC 7T X
xX—=0+
- _ X 1 - H 32, lim (1 +tanx)1fx
H 26. lim — x—0
x=>1+\x—1 Inx

- 927. lim 3sint — sin 3¢

t—0 3tant — tan 3¢

W6 128 1im (S‘”

x=>0 p

)1/}{:2



svara limes fran gamla tentor, kraver en viss
kansla, mvg problem

]l +sinax +x
e im
r—oo I arctan a
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