Dr. Bryan Carrillo Knowledge Checks Chapter 5.5

1. Take f to be the function given by

r—>5

12 ifz =5.

22 —3x—10 .
f(x)—{ ifx#5

Determine lin}3 f(z) and whether the limit depends on f(5).
T—

For any Sequence (xn) that converges +o 5 and Xn%5 forall n, we have

.ch“): (Xn\z"3Xn—|0 = ‘Xn—5§(_¥m+2) = Xn+ 2

Xn—5 Xn-5
So, Lim Fxnd= Qim (Xn+2)= 5+2 =7T.
Nnawo Ny
Hence 2 £0)= 7. The limit did not depend on F5).
2. Take f to be a function with the property that lim f(x) = 7. Determine lim f(z) and lim f(x).

Because. »eiw2\ FOO =T, the left-hand and righ-} hand limit a} 2 exists and
X~

must equal the limit a+ 2. Thus

Rim £ex) = 7 ond Lim $(x> = Te
X>2" x+2*

3. Show that the following limit does not exist:

Notice +ha+
X=6 if %x»6
X-b
I1x-6l _
X—6 - —Lx;gl if x<6.
X.—-

So  fim 1X=61_fim X=6_ | and Lim 1x=6l_Qim -(x-6) __|.
X26*¥ "X-6 " x-6' X-6 X926~ X—b6 ~X96~ X-6

The limit at 6 does not exist because the |ef+-hand and right-hand

limits ore not equal.
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4. Create a function for which lilgl+ f(z) and 111;1 f(x)
T— T—3~

exist, but lin% f(z) does not exist.
T—

Here is one example !

{X—-B if X213
F00 = Y if x>3,

-e.l'm 'FCX) = Iim = 4 and me :FCX):BI'M (X—'B):@,
x>3* x»3*¥ X33~ X-»3~

So both one-sided Ilimits exists. Howevar, the limi+ at 3 does not exist

Since the one-Sided )limits qre not eguale.

5. Determine the way in which the following limits diverge:

. 1 : 1
) e | b i o |

i
i
| | | r

X6 means X—6%0 and X-6>0, | X6 means x-6<0 and x-6 >0,

Se (x'_:__g)‘_y 0o . So Z;‘-T)s_,-oo
Thus, Thus,

im L _ -6o Qim \_ - -
X26* (x-6)> X6~ (x-6)’
diverses +0 00, diverges +o0 -o00.
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6. Take qa, b, ¢, and d to be functions that are defined in an open interval that contains 2 and

ll_}H% a(x) =6, 3131_% b(z) = —1, il_)rr% c(x) =4,and il_}rr% d(z) =2.

Use the limit laws to determine the following limits:

. 2 (ZE - 3)0(‘%‘)
Jing <(“(°””)) M@+ s )
¢ fn <
Im (x-3)s Lim €(X)
fim((aom" b(x) +(x-3) C““)zliw\a(x\ Limac) Lim bx) x32 53" 45
X>2 dix) + 3 | xm X932 X312 Lim dex) o+ Lim 3
X2 v X2 Hiwid
a laws
=6 6 (") ¢-ne H evaluate [imits
2+ 3
v
=-36 - 4
S
- -1t
- 5 [y
7. Determine the following limit and carefully justify your reasoning:
. sin(4(z—3))
}}E}) 6(z—3)

X-> 3 means (x-D->0. So ux-3)>0 and fLim Sin(4¢x-3 _ 1.
X3 H((X-3)

Thus,
lim Sin(u(x=3 _ Qimm (_"‘- o Sin[(4(x- )3
X>3  6(x-3) X>3 | 6 ¥ (x-3)
= Rim 2 ., Qim Sin(4(x-3
X>3 3 X33 H(x-3)
- 2’- ° |
3
= 2,
3
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Dr. Bryan Carrillo
8. Use the squeeze theorem to determine the following limit: lim / |z — 5| sin (15).
T—r

For any x5, -1£ sin(#2)< | and YIx-51 yo imply +ha t
ll_x-SISin(R_'-?)shxé\ Lor oll x£5.

-Yix-s1 £
TaKe q and h 40 be +he functions given b:,

g)=-V1x-61 and hex)=Vixs1.

Because
gcx\<hx —5l sin( == 534 h(x), .Qnm 900=0 and Lim h(D = 0,
for xx% X5

+he squeeze theorem implies that Lim JIx=s1 sin (x=3) = O.
X>5

9. Take f to be the function given by

rz—1
3 —1 ifr>1.

fx) =

2
—2
{m foel

a) Determine lim f(z). b) Determine hr? f(z).
T—

r—1—
X=> |~ means X< | so X |+meur\s X>| So
,Qim £06O - QI'M Xt x—-2 fim £ = Lim (3x=1)
x> 1" X5~  X—| X1t X1t
= fim (x+Dx-1D = 30t X = Qim |
X1 X—1\ x> (* XS
= Lim (X+2)
X51°
= 2,

= 3.

= 3] — |

¢) Determine whether lin% f(z) exists and determine the limit if it exists
T—r

Limi+ does not exist becovse Lim -POO # fnm ‘F(x\
b2 Y in
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10. Take a to be a real number and f to be the function given by

=\ 45 oo
a) Determine xlgﬁl_ f(x). b) Determine xlir}& f(z).
Qim FOY= Qim (x*- D) Limn $0O = Limm (alogalx) + 5
X224~ XY~ ¥a4* X9yt
= 4%~ = aloga(4) + 5
= IS, = 2a + S.

¢) Determine a value for a so that lin‘l1 f(z) exist.
T—

Limi+ exists if and only i ¥ Lim £ = Lim $0) . So,
X3y~ xayt

I5 = 20+ 9
10 = 20

5=a.

Thus, O needs +o be egquoal +o0 5.
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11. Calculate the following:

a) lim 2%
25 [ X5 means [x—-51->0 and x-1- 4.

Moreovev, [X—5150 Ffor all X2 5,50 we have that _1 | _yoco,

1X-51\

Since the limit of the numerator is POS;HVQJ we have that

b) lim (v162° + 2z — 4x)
Rim ({16x"¢2x - Ux) = Lim (Mox*r2x ~Ux) e (T6x¥r2x + 4x)

X>00 X300 (Hlex*+2x +4%)

= Dim l6x*+2%x — lox*
X>0 Jiexr+2x + 4 X

= Ql‘m 2%
X300 Vioxte2x + 4.x

L
= QI'M 2x PY -—”(—-
X->00 il6x‘+1x + HX x
= Qim 2
X0 JlGx‘-mx'--* +H
= ﬁl'm A

X0 Vl6xPeax o[ +4

= fim 2
x> Jlor & +4

2,
Vle+o + 4

Z
3

5
4
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12. Determine all horizontal and vertical asymptotes of the function f that is given by

5 +1 ifrx <=2
5r + 1 .
= — <
f(z) Tt D=1 if —2<z<4

arctan(—z) + 225 ifz > 4.

Horizonta| gsymprote are determined by taKing limi¥ as s+

Lim fexy = Qim (5*+DNV=0+1 =1,

X>-c0 X3-co
Rim £Cx) = Lim[aretantx)+ _5 V= -1 d
Ye0 x-»':o( e x-n) 2 *0=%

So ¥ has horizontal aStijh"’eS at y=| and 3:"-':'.
Vertical asymptote are determined by iden}i-fj a real numbev a wheve
funchion diverges to ¥ as x»a, X3at or X->a .

When w<-2, £0)=5"+1. No VA here

When -24x4H4, £0)= 5%+, Theve isa pole at x=H, so QiM_Pbd:—ao
(X+4)(x-4) | X

When X224, £(X) = arctan (-x) +£{_1 . No VA in the interval (Y, @)

So ¥ has vertical asympiote at X=4.
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13. Take f to be the rational function that is given by

2z +4)5(x — 1)*(z — 5)?

J@) = = A pE+ar

Find a monomial ¢ so that f and g have the same asymptotic behavior at both co and —occ.

§~_Z:‘_ :-.‘-Xa.

-64x" 64

Take g to be the monomial given by

gexd = ‘-6—:4— x3.

Then § and g have the same asympiotic be hovior.

14. Identify a path that describes the position in time of a particle that moves along the line segment L
with endpoints (2,4) and (5, 1), has domain equal to R, is at the midpoint of L at time 0, moves only to
the left, and reaches all points of L except the endpoints of L.

Take V= (2,4)-C5,1) = <3,3> and

. (Z—,% Where
D) d(o)= 0
Y Lim d(®) = |
taw
Rim dt) = = |
t> -0

Here is an example’

dit\= 2 arctan(t).
T

Thus
= Larchan(){-3,3>+ (Z.%).
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