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Computation of Limits

For any constant ¢ and any real number a, @ aio s gly € s oY
limc =c.
X=—a
L ~ -m.’
‘ For any real number g, @ paas sae ¥ \
| Iimx = a.
X—a
THEOREM 3.1 -
Suppose that lim f(x) and lim g(x) both exist and let ¢ be any constant. The 1 dy e
X—d X—d
following then apply:

ulﬁ :._uLv L‘S' C :._uljg (=D g~ g0 }:l-gég( ) ;ﬂf(x) ) e Ijl

(i) lim[cx f(x)] = exlim f(x),

X—R X—=d

(if) m[f(x) +8(9)] = lim f() + lim g(x),

(iii) lim[f(x) [llm flx ] [hm 2(x

o A—>d X—

lim f(x)
(iv) hmf('—x) S (J.:._,..uhm 2(x) # 0)

x—a g(x) lm}I 2(x) X—a
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Apply the rules of limits to evaluate

@1 1lim(G3x - 5x + 4).

X2 ASF

.hmxe’ —Sx+ 4
Q203 x2-2 °

sw¥ eblpd) aelsd il

R o
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THEOREM 3.2 Ol @ e sae gy PY) 250

- For any polynomial p(x) and any real number g,

X—d

lim p(x) = p(a).

THEOREM 3.3

Suppose that lim f(x) = L and n is any positive integer. Then,

3.3 L o)
O g puss sae gl s 1 Gls lim f(x) = L <alS 13)

X—0a

lim {/f(x) = ¢/lim f(i:)

X—a 'X“aq
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evaluate the indicated limit, if it exists

. x> —=x-—-6
lim ——=—
=3 xXx—=23

Q Q lim (x? —3x+1)

x—>0

sy 13) ) HLined) Dlgad) ded as gl

| . 2 oy —
QY iim ¥ X2

x—~2  x2—4

|

va }fl—rg x2 +2x—3

X—D>5

O11 lm

=2 x% + 4
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Limit by Rationalizing

Q12 lim V2x +1

x —2 _ Q15 l1m

x—0

X —2

Q14 lim V/3x + 2 . O17 lim ——— &
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2

(18 hm

xX—2 X —

1 ' A 1
~ 1 _ oD

x—2 x—2

A 10 @ x2 -4
29 2 ()23 lim

r——2 x2—x—6

Q20 lim

x—3 xXx—3
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O x—4 Q27 2
1 —
Q24 rr x2—16 N xl"l'*%lJ’ | x|
> " 3x—9 - . N 2x — 2
_ Q25 3" [x— 3| - Q28 1" J— 1|
55" 5 ' Jim — 2
Q26 lim & Q2.7 ava-va)
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X —2
Iim
R IV )

L x2—-92x—8
e
Q3] x—4* | —x+ 4|

i

x%—4x+3
-1 x2+4+4x-5

33 1m

Va+h -2

Q35 lim

h—0
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2x+1 , x<-L

Q38 Ilillllf(x), H-P"f(x)= 3 , -l<x<1

2x+1 _-x..>.1
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THEOREM 3.4 3.4 L Jdasd)
For any real number 4, we have Lood a > ddc ‘:;)’
(i) limsinx = sina, (v) limsin™ x = sin"Yg, for =1 < a < 1,
X—> X— |
(ii) lim cosx = cosa, (vi) limcos™'x =cos™!a, for -1 <a < 1,
*HH X—0a
(iii) lime* = ¢ and (vii) limtan~!x = tan~! g, for —o0 < 7 < o0 and
X—0a AT
| (iv) limInx = Ina, for a > 0. (viii) “if pis a polynomial and liII(l ) f(x) =N,
X—a x—pl(a
thenlim f(p(x)) = L.
X—d
Evaluate iosd Ayl

Q40 limcos™ (x*)

x—0
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tanx

Q41 lim = . O lim
- x-0 tanx . =0 X

.....
1

THEOREM 3.5 (Squeeze Theoremj

=

Suppose that | Y h((:—?
y =g
fx) < g(x) < hix) y =f@)

for all x in some interval (c, d), except possibly at the point a € (¢, d) and that -

lim f(x) = limh(x) = L,
X—=>{ X—{

L

for some number L. Then, it follows that 2

iii]}l g (x) = L, also. The Squeeze Theorem

(SLALMRIZRASHBIS 4, tasy)

AR
f)< glx) < hix) O s s

Sy a € (¢, d) adan) lae Lo (¢ d) 3,500 o x JSI
lim f(x) = limh(x) = L

X—d X—d

;995 o3) L saaly
lime(x) =L ¢ LS

X—a

REMARK 3.2 -
3.2 ilsgle

Sblgd) Ae 5 pda L) & p ey 3das
- N | a_.,;la.'i

The Squeeze Theorem also
applies to one-sided limits.
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Use sandwich theory to find the value of the limit
el Ao Aag¥ 8 pladil) 4y plas prdil

Q43 i [+*eos (2 Qt Im—5

!

~1lim [x2 st (l)] ' Q47 lim zcosz

r—0

S, et e i =

cos (x) ]

045 il—l;l’;u 1 + 2
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T’ — 3z ; 1 5

e o !
@%:81'*’3 222 — b5z — 3 >° Q50 3:1—1:1( T i z(x — 5) )

_________

=
I__—|.|.'...

1 1 _ xE
Y D) ' Q51 lim -
Q r »l r—1 |

100




