Math 250 2.3 Strategjes for Evaluating Limits Anatytically
Strategy #0: Know when to evaluate limits by direct substitution and when this strategy fails. [See page 2.]

Strategy #1: If necessary, build an intuitive understanding of the function by using numerical and
graphical methods to decide if the limit might exist and its approxlmate value. (Cautmn. this is notan
analytical or exact method, just awayto esttmate ) :

Strategy #2: Break the limit of the sum, dlfference, product, duotlent, énd/orrootﬁ;funﬁions into the
sum, difference, product, quotient, and/or root of lsrmtsof thosefunctions.*l}se properties of limitsin
Theorems. [See page2.] | , T

% is called an indeterminate form, because it does not determine qnything except that tl*e strateigy failed! |

% can resolve to be a number, zero, or . , —g- means we are not finished finding the timit.

!

Do NOT EVER write %naﬁna!/am,mﬁﬁmm NO credit. |

Cancel a common factor appears in the next four strategies. If you want the !‘mit as x — X

» 1
r
l

then the common factor you want to cancel will be(x~a), be%cauSe %——% is causing the :

1

Strategy #3: Factor a rational expression to cancel a ¢ommop hctor (x-— a) and then »

a common factor (x a) and then substitute. | | | i |

LCD top and
tute.

V Sxmm Samphfy any complex fractions (fractions within fractsons) by mu&tlplymg by tt
bottom (or by dtwdmg), factor completely, cancel a common hcm (x— a) apd then su 4 ,

Strategy #6: Multiply the numerator and denominator by a cqmjuga'te »hke e)dpressnon to. ggt adifference

~of squares, and then use a trig identity or factor and cancela (;ommon factar (x -a), andmen substitute.
-] Pl : i : : } E |

S_t:_ategxﬂ Use the Squeeze Theorem: jf , ; SIS C O ‘l

* f(x)< g(x) < k(x) for all xin an.open interval contammgc, (excgpt posstbly c itself)

o hmf(x) L-hmh(x), f ,

then. hm g(x) L also.

Step 1: Find two functions, f(x)and A(x),so that f (x) < g(x) < h(x) far values of x
- Step2: Show that the two functions have the same hmqtas X appmaches a: hm j (x) L =i

- Step 3: Conclude that hmg(x) L ‘1 e B ,; ]
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If the behavior of the function near x = ais the same asthe fpnctwn vaiue ax f (a), then t
function value are the same an f(x)=f(a) ) and wecan evé!uate the hmét by usmg dir'fj

? limits and the
substitution.

Theorem 2.2 Limits of Linear Functions: If a,b and mare roal numbefs aﬂd’
llmf(x) f(a) ma+b

 Kfm=0, thenhmb b ‘

(constant functron)
m= landb O,thenhmx a o

heorem 2.3 Limit Laws: If lim f(x) and lim g(x) exist, ¢ fsbreat numbeg
such that y is in lowest terms, then: Codhe

F()=mx 4

s ar

9

a) hm[b f@®)]=b- lim f (x) (scalar multiple) | T
b) hm[f(x)ig(x)]::lnn f(x)tlimg(x)  (sum or difference) | |
hm[f(x) g®)]=lim f(x)-limg(x)  (product) i
hmf (x)
d) lim lim ; ((:)) limg ® (quotient)
e) lim{f(x)} *l!,-ggf @ (powen) |
N limlf@)P= = ({imf (x)}’/ (fractional power)

Fractional powers are tricky. If mis odd then the statement l$ true. = |

Butif m is even, e. g (f (x))y {/ f(x),thisradicalis not defi ned unies§ f(®)2
Slmllarly, hm[f(x)]?/ ('hm f (x))’:- istrueif m is odd, bnfm sev n ary d I (x)z 0:

hm[f(x)}"/ (‘hm f(x)y is true if m is odd, onfm:seuenand

'rheorem 2.4 Polynomial and Rational Fumtim lf p and q are po‘f '
then S
a) lim p(x) = p(a)

(x) b(m
b li
g ,‘E: o) q(a

Theorom(noﬂnkﬁgs) Compedtionofmofumims

lffand garefunctmnswuth hmg(x) L and hmf(x) f(L) then ihmf(g;( x)) r M

Theorem(mt!nsdggsnﬂgommﬁmcﬁom -

ifais areal numberij the:

‘a) limsinx=sing c) lnntanx::ma o
e SN N ‘,{fﬁiadﬂhrf
hmcosx cosa d) limcotx=cota = “ i

b

omialsnd a s a re

- v

SR
i

S8

'L:

JO forxval

@20 ﬂ‘m

then:

P

0 are integers

iﬁnﬁ”a
x>a.

x<a,

constant,

,$0 long{as q@d} 0.
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~2) lim

-9) Evaluate the hmrt using the Squeeze Theorem

Math 250 Evaluating Limits Analytically

| CAUTION: Write the limit notation in each step of your work until you havé

Practice;

Evaluate the hmnt exactly, using analytscal methods.

1) 'hm(Gx --ix +x-—::) o
’x—96 3 w

X +8
2 x 42

3) lim-2= =3
35 x? 25

4) lmY¥x*1=2
-3 x-3

L

5) ﬁm2+x 2

x-+Q X e
. 1-tanx
6) lim —

Given that hm f (x)=2 and hmg(x) 3, find the foﬂowmg lrmtts
7) lim2f (x) g(x)

8) lim 4/ @+ ‘f(x)‘g(x)}
> (g@)y 8

X

Ve

limxsm( I) |
T30 X
a Showthat —Ix[sxsm( ) x| forxnearo. -

b. Take the limit of this compound inequalitx, R

10) Find constantsband cinthe pc%ynomral p(x)= x +buc+csuch that hm“ : ',

e constants

sible solution.)
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