D &) =1 * (qqx)

f’(x) 4qtan’ (fw)al
n2%Gax tan%qx) (Mu‘)

= J(am W}

Ii(x) = %41a "‘(qqx) sec* X} (v

@ %ﬁx) = \[Sin x+ton (X

e —t 9 Tan x+bnix ]
¥ 2(?1‘!\ )(+Tawl')} [ : G
= {Cos X 4 5°C m!g‘))
ZJ Slnx +bnr;\\
= [ [(os X + 5% X
L\ sinebnix L 2R/
| ‘AR
i (COS x+§9c10'§) i,
it AX
Z\F’}‘thﬁ( |
O d (zohr ) = 2014 In (2012)

"l (013

@ 4 @P=0 d Y= e



ouhohsmifnu '

—arcgn X

mﬁ =) y =0 x|

4. (m)'z"”' :

=‘j l—-x/& C\‘\SM X :(I“ X)

\leih X [

e 0

s»« X
y -:“'37\4 (X) =o€ C X
b ol
i
. =5 X =
oy )
dx  wdy = dy_ cosx
AR Ox
y ZSinK \‘F‘i = [:“0]
dy _ d
;é«' 'Xy[:COS x)
d YA = =$%in X



ﬁ).\+ ftx) =+ o0 t
> [ :
5&«0&\1\;/_\' :
.'nﬁ“ibllﬂl :
e b=
i
\ 1] H |
Xim F(x) = ﬂ
| Xw 2o > 2
Ao oULU”
\ Jl\m ‘(:(*) @ % LimiTS at I‘V\ﬁm"’\}
X3 —0
ﬂx)”fi Lim ¥) = oo
x50*
fim o) =7
§0 i
\ Verticat asymplote : X =0
>, (& v iuISk)
: = Fhvouve
e o0 x,?.’:;{-‘cx) oL s
fufy =0
L Y'—‘w
¢ fm S0 2L wio sl
&I{ w Yo =L 0 (horn?oa“"' -H?o/)
X}~ y: NIYL :f:;:‘u | ot
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3.5 Limits at Infinity

In this section, we will discuss the behavior of functions as ¥ — —o0 and_+oc (the end behavior of

‘Qx)a% fim £60 = 400

the function).

-6
Example 19 Consider the function f(z) = —f— . g"m'ﬁl) = —00
As r — — _— X=30"

values conclusion
X -1 -10 -100  -1000 -10000 as r—» —00
1 =) -0.] -0t -0.00] ~0.000! ... ';Z"’ O
Jm -0
As r — +0o0
values conclusion
X 1 10 100 1000 10000 e as ¢ — +0o
- [1 04 ool 0.001 0.000] ... .;;(-;o

lim l == O

T—+oco T

In general, if the values of f(x) eventually get as close as we like to a numhe@s r decreases

without bound. Then we write

lim f(z)=L or flr) > L as x— —o0.

T——00

Similarly, if the values of f(x) eventually get as close as we like to a number L as x increases without

bound. Then we write

lim f(x)=L or f(z) > L as = — +o0.

r—>+400
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THEOREM 3.3 Let k, L, M be real numbers and f, g be functions such that Hlil Jlel = L
L=700

and lim glz)= M. lhen,

i e 5 2, ©)

Y

—

1 by B e

ey 00

1 .
2. Jlim — =0, when a is positive,
T )+OO ;zall,

3. lim [fleitelel]l =L 1 M

I—r+00

4. Im flejgle) = LM,

Tr—>-+00
L .
5. :gl}}oo Zé;)) = when M = 0,

6. lim [f(z)]°=L% whena >0and L > 0.

T—r+00

Note that the above theorem also holds in case of x approaching to —oo.

A=F—00 X

be (2-3) = fim 5 - fim 3

&

Example 20 Find lim (i - 7) :
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INFINITE LIMITS AT INFINITY

if the values of f(x) decrease or increase without bound as x — —oco, then we write

lim flz)=-o0 or lm f(z)= too,
L2000 =00

as appropriate. Similarly, if the values of f(x) decrease or increase without bound as

r — +o0, then we write

im f(z)=-oc0oor lm f(z)= }oo,
r—+00 T—+00

as appropriate.

@ fo=x"

,

X=>400

fim ft¢) = =0
AS-00
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Example 21 Find the following limits.

Thursday 14 September 2017

Page 4

—00

1. bm m= hm 2=
T —00 —+4-00 + m

2. lm 2= "\' o0 lim 2% = =+ /O
T =00 T—>+00

3. lim 2= —0© lim 2° 4 CO
T—>—00 T—H106

4. lim z*= "’ oo lim 2* + W
TP =00 T—-+00

5. llm 150 = e 00 lim 15z 4 00
T—>—00 T—r+00

3 . & 2
6. lim 32" =

00

— 00

am) X\m X

X2 400

XM

JEN

lim —322 = = OQ

T—>+00

= 400 |§0 h",’.S,- .

+ I'YO h =’l,l-|.b,. R

"20 e n=h3%..

£lv)=x i

A

~J




V(x) ’V"*an_,x"" Y X % .j;mww

L rbl oNAjat-
by ?(x)=)(+zx+'+ i
= + 00 __Oo <
/\(—1-—00 :coriiien
X ﬂw\hos‘i\uv\ (indeterminake form)
'Q' f 000 0 - 00 O l 000
0' !
\ ———
Jo, (AR
X2 -0
ksl
X -0

= +t™®

Ex1.1 SLim (-x +69m( +3%~1)

A=) 40

\X‘“\SM\: /QIM -'X = -0
L ALATIS S L
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The end behavior of polynomials

The end behavior of a polynomial matches the end behavior of its highest degree term.

Example 22 Find the following limits.

1. lim (52— 1023 4 897z + 84000) = +00
T——00

2. lim (23465022 +Tx—1)= o= oo

.

T—»+-00

The end behavior of rational functions

One technique for determining the end behavior of a rational function is to divide each term

in the numerator and denominator by the highest power of x that occurs in the denominator.

Example 23 Find the following limits.
¥

WM — — P
1. hm fﬂhl 9. = IIM =
z——oo0 8¢ + 11 Xy-o0 R
P 3

: . 3z? — 5z P
e SR it le

% 2
= X910 |y %I t0
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END BEHAVIOR OF TRIGONOMETRIC, EXPONENTIAL AND LOGARITHMIC FUNCTIONS
lim sinz,
T—>—00
\ : - '
‘ lim sinxr, ‘]a
L-E00 \
lim cosx.
T -00
lim cosx
L9100 /
Hm e — O lim e = +00
L-F—00 r—+00
lim e = 400 lim e " = o
d=r—00 = ies
. 0P hm Iny-— "'Oh
z—07F r—+00

$65 = sinx

A~

ﬂnﬁinx




