Calculating Limits Using Rationalization Technique

Example (Midterm Exam - Winter 2014). Evaluate the lim ggfﬁ
z—25 x

0

Solution: This is of the ambiguous form 3.

e (5D (4V)
=25 (25 —x) (54 )

(57— (VD

. B o
w25 (25 — 2)(5 + /7) using the rule (a —b)(a+b)=a"—b

= lim 25—
T 2595 (25 —z)(5 + V)

= lim 25—%
#5335 (25—7)(5 + /)

1
i
mi>H215 5+ \/E
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T 54425 545 10




Example (Midterm Exam - Fall 2014). Evaluate the lim 7””2:1_1
x

—0

Solution: This is of the ambiguous form %.

 im (Va2 +1-1) (Va2 +1+1)

z—0 x (Va?+1+1)

oy VD (1)
a0 p(Va? +14+1)

. (2?P+1) -1
= lim
=0 p(vVz2 + 1+ 1)

using the rule (a — b)(a + b) = a® — b*

2

= lim

x
=0 p(Va? +1+1)

= lim " (after deleting x)
z—0

(Va2 +1+1)

0 0

T VFi+1 2
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Example (From the textbook). Evaluate the 2111% 7”52:'29_3
—

Solution: This is of the ambiguous form %.

= lim
t—0 t

(Vt2+9-3) (Vt*+9+3)
2 (VE2+9+3)

o VT - (32
50 2V 94 3)

i t2+9)—9
=0 ¢2(Vt2 + 9+ 3)

using the rule (a —b)(a +b) = a® — b?

t2

= lim
=0 12(V12 + 9+ 3)

1
=lim —onu—— after deleting 2
=0 (V2 + 94 3) ( &t
1 1 1

T /0+9+3 3+3 6
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Va24+9-5

Example (section 2.3 exercise 30). Evaluate the lim g

r——4

0

Solution: This is of the ambiguous form .

_ tim (Vz?2+9-5) (Va2 +9+5)
z——4 r+4 (Va2 +9+5)

o (Vat+9)? —(5)7
a=—4 (2 4+ 4)(Va? +9+5)

using the rule (a —b)(a +b) = a® — b?

i (22 4+9) — 25
e=—4 (z +4)(Va? +9+5)

. 22— 16
= lim

2= (z +4)(Va? + 9 +5)

~ tim (x —4)(x+4)
A G (a2 194 5)
~ lim (x —4)(z+1)
r=—4 (z44) (V22 + 9+ 5)
B R C et
v=—4 (V2% + 9+ 5)
—4 -1 -8 —4

T V161945 545 5
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Example . Evaluate lim @

x—0

Solution: This is of the ambiguous form

0

0°

= lim (ZerlP-(vozil? using the rule (a — b)(a + b) = a* — b?

7—0  t(V2z+1++/3z+1)

(2z+1)—(3z+1)
\/2$+1+\/3w+1)

= lim
x—0

#( \/2$+1+\/333+1)}

_ =1

= lim \/Wh/PW} 2

x—0

(s

- 91613%{ \/2$+1+\/333+1)}
{
{

— im § Y2eAI=VBetT V2rilty3atl
z V2z+1+/32+1
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Example . Evaluate the limit

Va2 +9—+v222+9
11
2=0 /322 +4 — /222 + 4

Solution:

i VaZz+9—v222+9 VaZ+9+ V22249 V3x2 +4+ V222 +4
= 11m
e—0 \ /322 +4 — /222 + 4 Va2 + 9+ V22249 V322 +4+ V222 + 4

o ((m2+9)—(2x2+9)>< 1 ) V322 +4+4 V222 +4
Tano\ (322 +4) — (222+4) )\ V2 10+ v2zZ 1 9 1
L (—a? 1 V322 +4+ V222 +4
_i%<x2><\/x2+9+\/2x2+9>< 1 )

:lim(—1)< L ) <\/3332+4+\/2w2+4>

20 Va2 4+ 9422249 1

= (=1 <2\1/§> <ﬂT ﬂ) B _?2
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