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Section 2.6: Additional Problems Solutions

1. This limit has an exponential part , a = 2 (g)w This is exponential growth since
5 > 1. We know that as x — oo then a — oo and as x — —oo then a — 0.

T—00 2

(a) lim 6+ 2 <7T>x = 0

(b) lim 6+2(72T)x—6

T—r—00
T

(c) wl;ngo 6—2 <72T> = —oo Notice the negative sign in front of the exponential

part means the final answer changes sign.

(d) lim 6—2(2)1:6

Tr—r—00
VT \*

2. This limit has an exponential part , a = (7> . This is exponential decay since

§<1. We know that as x — oo then a — 0 and as + — —oo then a — oo.

(a) lim 54 <\f>m =5

T—00
. vT\°©
@xk%5+<3 =
2 2
€ lm — ==
5t ({)

3. This is end behavior of a polynomial, so you need to know the degree of the poly-
nomial.

(a) Degree 6(even) polynomial since the highest power is —x%. Since the sign on
this term is negative, we know both ends point down.

lim 52 — 42% = —00
Tr—r0o0

(b) Degree 8(even) polynomial since the highest power is 42%. Since the sign on
this term is positive, we know both ends point up.

lim 327 + 428 4+ 2 = +

T—>—00

(c) Degree 3(odd) polynomial since the highest power is z3. Since the sign on this
term is positive, we know the left side points down and the right side points
up.

lim 22 4+5=—00
Tr——00

(d) Degree 5(odd) polynomial since the highest power is —22°. Since the sign on
this term is negative, we know the left side points up and the right side points
down.

lim 2% —22°+5 =400
Tr——00

4. There are multiple correct answers. Here is the easiest in factored form.
(z — 5)(72)

Y 5z +3)
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5. (a)

multiply top and bottom by x—lg, This is the highest power of x in the denomi-
nator.
. 6—3z* o (6—=32H)4 8 3
lim = lim ———% = lim ~———
z—00 213 + 7 700 (2.%3 + 7)? z—o0 Q 5

6 . .

as x — oo we see that — and —; both go to zero. this means the denominator
T

will go to the value of 2. The numerator is a bit more interesting since the

—3xr — —0o0 as x — 0.

-3
Thus lim 9577 = —
T—00 2_|_mi3

multiply top and bottom by x—lg, This is the highest power of x in the denomi-
nator.

. 6+32° . (6+32%)% 54327
lim —— = lim 73:1 = lim £H——
z——00 7T — 213 T——00 (7 — 21'3)? T—+—00 :1:773 -9

6 7 . .
as © — oo we see that — and — both go to zero. This means the denominator
x x

will go to the value of —2. Note: the sign is the important part. The numerator
is a bit more interesting since the 322 — oo as x — oo.

6 2
-5+ 3z
lim %7 = —00
TH—00 i —
xT
Since £ — 0o, we want exponental decay. i.e. e*® with k < 0. So look at
the denominator and pick the exponential that will get rid of the exponential
growth in the denominator. We will multiply top and bottom by e~%*. This

will ensure that the denominator will never be zero in the limit process.

o Te 4 5efr o (Te M 4 5e8)e 0 7707 45
lim ———— = lim = lim —— =
z—00 367 — 4e73T  z—o0 (36T — 4e73T)e67  zo00 3 — 4e79

Since as £ — 0o we know e 9% — 0 and e 9% — 0

—4x 6x
Thus Lim Te + 5e :0-1-5:?
z—00 36T —4e=3¢ 3 -0 3

Since & — —o0, we want exponential growth. i.e. e** with & > 0. So look at
the denominator and pick the exponential that will get rid of the exponential
decay in the denominator. We will multiply top and bottom by e3*. This will
ensure that the denominator will never be zero in the limit process.

Te™ 4 + 507 . (Te™4® 4 5ebr)ede . Te ™% +5e%
im —————— = lim = lim ———
z——o00 367 — 4e73T 100 (367 — 4e737)ed? -0 eI —4

Since as £ — —oo we know €% — 0 and the e * — 0o. This means the numer-
ator will go to co and the denominator will go to —4.

. Te 4 4 5ebe
Thus U o s feae —
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3 so multiply the numerator and

7. The highest power of x in the denominator is x

denominator by —
LaeVER TS @ VEEEeL L+ hVEi T
m — = = 1m
T——00 6x3 +1 T——00 (61-3 + 1)% T——00 6 + x%
1 111 _ -1 -1 -1 _ —1
Since  — —oo we see that 3 = 253 = VS VBV = o
oL LES 16 st VBt +6 -/ (5a8 4 6)
lim #—%—— = lim T = lim T
T——00 64—%—3 T——00 6-1-?3 T —00 6_5_?3
rw—00  G+L%  6+0 6

8. multiply by the conjugate 2x + V422 + 3z + 1
20+ Va2 + 3z +1
2r +V4x? + 3z + 1

lim (Qx - m) = lim (295 - m)

—3r—1

-~ 4z — (4z* +3x4+1) _
im =
T—=00 2p 4+ \Ax?2 +3x+1 =02+ 422 + 3241

now multiply top and bottom by
31

(=3z—1)1
lim = lim
v=00 (20 4+ V4a? + 3z + 1)L o024 1/4y2 —|—3x+

1

; 1
since £ — oo we know that = = e
I —3—7 lim —3—7 340 —3
im im _°
AT LVt rar 1 Hooﬂ\/ﬁ 21 vIT0T0 4

1
9. either multiply top and bottom by — or factor out the x° from the top and bottom
x

and simplify.
3t +aS+6 . 341+8
lim = lim 22— 967 ——
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10. first combine the logarithms into a single logarithm.

. _ , 27 +1)2
le%O {2 In(2x+1)—In(2+ 7;2)} = xl;ngo [ln (2z+1)2 —1In(2 + LUQ)} = leH;O In <(>

(2 + 22)

4% + 4z + 1 ?A+2+ 1) . 4A+3i4+ L
lim = 3 = lim 3 =4
T—00 2+ g2 T—¥00 «TQ(T +1) z=o0 & 4 1

Thus the final answer to the problem is

2
lim In <W> = In(4)
T—00 2+ xr2

11. by the setup of the problem we know this uses the squeeze theorem. So we need to
consider both limits.

s 12e*—15 _ 7 12¢ 15\ _ 7 15—z _
lim o= lim <461 481) = xlglolo?’ 1€ =3

lim Y% — lim 3, /-2

T—00 VIT— T—00 z—1
. . . 1
now consider xlbrgo —%7. (multiply to and bottom by ).
. z . 1
lim —*5 = lim =1L
x—o00 L r—o00 ] — =

T

im SYZ _ r —
thus xh_)rgom—xlggo?) g 3vV1=3

Finally we see that by the squeeze theorem wl;ngo f(x)=3.



