Portland Community College MTH 251 Lab Manual

Solutions to the Supplemental Exercises for the Limits and Continuity Lab

Exercise 2.1

Table Limit

Existence?

Comments

E2.2 lim f (X)ZO

Yes

The relevant pattern in the Y column is the
powers of 10. The first nonzero digit is
moving farther and farther to the right of
the decimal point.

. 2
£23 lim z(t)=§

Yes

You should definitely recognize decimals
approaching common fractions. Good catch if

1
you noted the t was approaching 3 only from

the left.

E2.4 lim g(&)=3,000,000

Yes

E2.5 7

No

The last entry in the output column is the
same in these two tables. Hopefully you
recognized that you need to look at the
pattern in the output, not just the last entry.

-
Recognizing that t approaches 9 probably

requires some guessing and checking. Stay
focused when determining “from the left" or
“from the right;" that can get tricky ...
especially when the numbers are negative.

Exercise 2.2

e bd ik

Figure E2.1K: f

Exercise 2.3

Figure E2.2K: f
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Exercise 2.4
f is discontinuous from both directions at 0 and the discontinuity is not removable.

f is discontinuous at 3 although it is continuous from the left at 3. The discontinuity is not
removable. (The problem is that the limits are different from the left and right of 3.)

f is discontinuous from both directions at 4 but the discontinuity is removable ( IirT]1 f (X) =1).
X—>

f is discontinuous from both directions at 27 but the discontinuity is removable ( Iiry f (X) =1).

X—>2r
Exercise 2.5

Because the two formulas are polynomials, the only number where continuity is at issue is 3. The
top formula is used at 3, so ¢ (3) is defined regardless of the value of K. Basically all we need to

do is ensure that the limits from the left and the right of 3 are both equal to g (3) We have:

9(3)=9+2k, lim g(t)=9+2k,and lim g(t)=9-4k

t—>3* t—>3"

So g will be continuous at 3 (and, consequently, over (—00,00)) if and only if 9+ 2k =9 -4k . This
gives us kK =0. Doh! Turns out the g isn't piece-wise at all, it's simply the parabolic function

2
g(t)=t".
Exercise 2.6
E261  lim|5-—f |—u This limit does not exit.
o X4~ X—4
e2/x
E26.2  lim ——= lime”
X — o0 e X —> 0
" This limit does exist.
=e”"*  LLA6
=¢° LL R3
4 |inz1(x2 -4)
lim == LL A5
B263 s Iin;(x2 +4)
lim x* — lim 4 This limit does exist.
=2f o ) Aland A2
lim x* + lim 4
x—2" x—>2"
2
(Iimﬁ x) ~ lim 4
— X2 . X—>2 LL A6
(Iim x) + lim 4
x—2" x—2"
2 —
= 22 4 LL Rl and R2
2°+4
=0
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= 2)(x-2
E2.6.4 lim X =4 iy (X 2)(x=2)
x=>2" X —4xX+ 4 xaz*(x_z)(x_2)
N (x+2) This limit does not exist.
We can't apply limit laws A1-A6 yet because - lim LL A7
the limit has the indeterminate form 9 . e (X - 2)
0 =0
6
E2.6.5 lim In(><)I+ In(x) . In(x)+6In(x)

' This limit does exist.
/ i 7|n(x)
= I|m4
/V

We can't apply limit laws A1- == 14In(x)
A6 yet because the limit has 1
=lim = LL A7
the indeterminate form = . 1% 2
* =— LL R2
2
3 3 3
E2.6.6 lim %: lim [gxfﬁ%
X = =0 X — X X—> =0 X — X
F
/ 3+ 2
: X
o = lim
We can’t apply limit laws Al- o= 3,
A6 yet because the limit has X2
the indeterminate form & . lim [3+%)
0 =u LL A5 X X X .
lim [3_2] This limit does exist.
2
Xx—>-w| X
lim 3+ lim —
=2z X LL Al and A2
.3 .
Ilrp — - Ilnj 2
_3+0 LL R2 and R3
0-2
_ 3
2
A e A ze® o
.6. limsin| ——— |= limsin| ———=—
E2.6.7 x> [Zex +4e3x] xow | 28" + 4 1
eSX
f / T
= limsin 5
We can't apply limit laws A1- B
A6 yet because the limit has €
the indeterminate form & e
=sin| lim LL A6
o) xow 2
— +4
e
lim 7z
=sin| —22—— LL A5
. 2
I|m(7+4]
x—=| @
. lim 7 This limit does exist.
=sin| — 2= LL Al —_—
.2 .
lim—+lim4
X*}We X—x
:sin[i] LL R2 and R3
0+4

Appendix D|D7



Portland Community College MTH 251 Lab Manual

(%)

E268 lim does not exist because the domain of the function y = < is .
X—>® X In(/)
In(A) X
2_ -7)(x-5
E2.6.9 lim M:"m w
Xx—>5 5-x X5 5—-x
/ =lmy-L(x=7) A This limit does exist.
=1lim/7 -x
We can't apply limit laws A1-A6 o8
yet because the inside limit has = [lim (7 - x) LL A6
. . 0 X—>5
the indeterminate form 6 — m7=Tlimx LL A2
X—5 X—>5
=7-5 LL R1 and R2
V2
_ 4(3+h)’-5(3+h)-21  4(9+6h+h’)-15-5n-21
E2.6.10 lim =lim
h—0 h h—0 h
. 36+24h+4h?>-15-5h-21
=lim
h—0 h
/ o 19h+4n This limit does exist.
=lim——
h—0 h
We can't apply limit laws Al- /
A6 yet because the limit has — lim h(19 +4h)
. . 0 h—->0 h
the indeterminate form 6 /: '!imo(l9 +4n) LL A7
=1im19 + lim (4h) LL A1
h—0 h—>0
=1lim19+4-limh LL A3
h—-0 h—-0
=19+4(0) LL R1and R2
=19
2 lim(5h? +3
E2611 |im>" +f - fim ) LL A5
~02-3h Iim(2—3h )
h—0
lim (5h”) + lim 3
h—0 h-0
TP IR LL Al and A2
lim2 - I|m(3h )
h—0 h—>0
5-limh* + lim3
:_Ho—m LL A3
hI|rr3)2—3-r!|rr3)h
) This limit does exist.
5(!in3)h) +lim3
:”—”2 LL A6
Iim2—3(|im h)
h—-0 h—0
5.0 +3
= > LL R1 and R2
2-3-0
.
2
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E2.6.12 lim g_hh_3 lim [V —3 .49 h”’}

h—0 h  Jo-h+3

/ / (m +93)

We can't apply limit laws Al- / lim -h
A6 yet because the limit has Il
_ ' 0 % "oh(Ja-h+3)
the indeterminate form - . 1
0 = lim—— LL A7
"0 (Jo-h+3)
fim ({6 =0 +3)
lim (-1)
=20 LL Al
lim9—-h+1im3
h—0 h—0
lim (-1)
=—h=20 - LL A6
lim(9-h)+ lim3 o )
h—0 h—0 This limit does exist.
lim (-1)
=120 . LL A2
lim9—Ilimh + lim 3
h—0 h—0 h—0
-1
= —_— LL R1 and R2
J9-0+3
-1
6
sin [9 + E] sin (e)cos(zj +cos(6)sin [1]
. 2 . 2 2
E2.6.13 Ilnl . = Im}[ - -
0-28iN(20+7)  o57sin(26)cos(x) +cos(20)sin(z)
— im cos(6)
01 =sin(20)
/ cos(0)
=lim——_—
- 0% —2sin(8)cos(0)
We can't apply limit laws Al- 2
A6 yet because the limit has / _ I 1 LL A7
the indeterminate form O . —Zsm(e)
0 lim1
0=
S T— LL A
lim (~2sin(0))
9~>E
lim 1
L S LL A3
-2 lim sm(@)
0->Z
2
fim 1 This limit does exist.
=2 LL A6
—ZSin[Iim 9]
02
2
1
= LL R1 and R2
—Zsin[zj
2
-1
)
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_In(x°)
E26.14 |lim —<&t=-—
X—0" |n(ex)

Exercise 2.7
Does limit exist?
lime* = No
X— 0
lime* =1 Yes
Xx—0
lime* = No
X—>—©
lim In(x) =00 No
X — 0
lim In(x)=—o0 No
x— 0"
.1
lim ==0 Yes
X—> -0 ¥
.1
lim —-—=-w No
x—>0" X
.1
lim—=0 Yes
X~>ooex
lim =0 No
X—)ooe_x
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This limit does not exist.

lime*=0
X — -0
lime™ =0
X — 0
lime™ =1
Xx—>0
limin(x)=0
Xx—>1 ( )
.1
lim==0
XA)OCX
lim==w
x—0" X
lime* =1
X — 0
lim —=w
X—>-x0 @
lim —=0
X—)fooe

Does limit exist?

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes



