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1. Limits on a piecewise graph.

Use the figure below, which gives a graph of the function f(z), to give
values for the indicated limits. If a limit does not exist, enter none.

-10
help (limits)

z—1
(d) lim (=) = =2 | @
2. Estimating a limit graphically.
Use a graph to estimate the limit

sin(66)
im .
0—0 0

Note: 8 is measured in radians. All angles will be in radians in this class
unless otherwise specified.

m= -felol |, {




3. Limits for a piecewise formula.
For the function

2 —4, 0<z<4
f(z) = 4, x=4
3r+0, 4<=zx

use algebra to find each of the following limits:

iy 1) =(12) ©
iy 1) =(12] ©
i /() = 12] @

(For each, enter DNE if the limit does not exist.)

Sketch a graph of f(z) to confirm your answers.

nsoil= F[X_] ¢= Piecewise[{{x"2-4,0<x<4}, {4, x=4}, {3x+0, 4<x}}]
pl =Plot[f[t], {t, 1, 3.95}, PlotStyle » {Thickness[0.005]}];
pla = Plot[f[t], {t, 4.05, 6}, PlotStyle » {Thickness[0.005]}];
p2 = ListPlot[{{4, 4}}, PlotStyle » Large];
p2a = ListPlot[{{4, 12}}, PlotStyle » Large, PlotMarkers » {0}];
Show[pl, pla, p2, p2a, PlotRange » {{1, 6}, All}]
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4. Evaluating a limit algebraically.
Evaluate the limit

z? — 49
lim ——— 7 =
z—~—7 T+ C/) (x-7)
If the limit does not exist enter DNE. N 79’/?

-

- 5"/‘4
Limit =‘ —14 \ @l ‘= ”t&(_ Y
_ oo

5. Consider the function whose formula is f(z) = 16-2"

z2—4

a. What is the domain of f? X4 =0 wlea x = *+ ;L
ow\/‘b- /\ ’
b. Use a sequence of values of z near a = 2 to estimate the value of { f
lim, 5 f(z), if you think the limit exists. If you think the limit doesn't exist, - 2
explain why.
prainwhy 16-x"
c. Use algebra to simplify the expression 1-2 and hence work to evaluate ’p[)( X -y

& lim, ., f(z) exactly, if it exists, or to explaln how your work shows the limit Q ¢ ) (L} 1 ><9
—_— 2

fails to exist. Discuss how your findings compare to your results in (b).

2~
\9\% \:\ v d. True or false: f(2) = —8. Why? 7@\[% L2 ﬁ/: Domq o . f)ﬂl//)m*‘@
/&L g e. True o 1:;_34 = —4 — z2. Why? How is this equality connected to | ><‘//L/
})“\ M- . ffJ/L/ A your work above with the function f? {)ﬂ ~ ! OO::; oy _ / Kt 4tf)
),\o\f‘ak &7 W f. Based on all of your work above, construct an accurate, labeled graph of W

y = f(z) on the interval [1, 3], and write a sentence that explains what you A/g 507 f‘?
now know about lim,_,, 162" g, L
b P
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nso7i= FIX_] $= (16 -x"4) / (x"2-4)

Out[511]=

pl

=Plot[f[t], {t, 1, 1.98}, PlotStyle » {Thickness[0.005]}];

pla = Plot[f[t], {t, 2.02, 3}, PlotStyle » {Thickness[0.005]}];

p2

= ListPlot[{{2, -8}}, PlotStyle -» Large, PlotMarkers -» {0}];

Show[pl, pla, p2, PlotRange » {{1, 3}, All}]
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6. Let g(z) = — 23

z+3
a. Whatisthe domainof g? X 2=0 (ol K= -3 §° D§: OZF gfgj

b. Use a sequence of values near a = —3 to estimate the value of
lim,_,_3g(z), if you think the limit exists. If you think the limit doesn't exist,

explainwhy. )/, - A ’3/ j(x> = x| Lo /@/(L7L/ —/

. . . |z+3|
C. Use algebra to simplify the expression 5+ and hence work to evaluate ,p\nm T2

lim, , 3g(x) exactly, if it exists, or to explain how your work shows the a 35 Lt
limit fails to exist. Discuss how your findings compare to your results in
(b). (Hint: |a|] = a whenever a > 0, but |a| = —a Whenever a < 0.) | X< -3

(=)= %
d. True 03) = —1. Why? 7 -] ®x¥»-3

e. True o 253 — _1. Why? How is this equality connected to your
work above with the function g?

f. Based on all of your work above, construct an accurate, labeled graph of
y = g(z) on the interval [—4, —2], and write a sentence that explains what
you now know about lim,_, 3 g(z).
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nsi2p= FIX_] $= =AbsS[x +3] / (X +3)
pl =Plot[f[t], {t, -4, -3.02}, PlotStyle » {Thickness[0.005]}];
pla = Plot[f[t], {t, -2.98, -2}, PlotStyle » {Thickness[0.005]}];
p2 = ListPlot[{{-3, -1}, {-3, 1}}, PlotStyle » Large, PlotMarkers » {0}];
Show[pl, pla, p2, PlotRange » {{-4, -2}, All}]
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7. For each of the following prompts, sketch a graph on the provided axes of a
function that has the stated properties.

E

L 34
o 91 1
7.. a\, <4

+ + " w ;ﬂ é _: + +

B | L 3

Figure 1.2.12. Axes for plotting y = f(z) in (a) and y = g(z) in (b).
a. y= f(z) such that
e f(-2)=2andlim,, ,f(z)=1
e f(-1)=3andlim,, ; f(z) =3
¢ f(1)is not defined and lim,_,; f(z) =0
e f(2) =1and lim,_,, f(z) does not exist.
b. y = g(z) such that
o g(~2)=3,9(-1) = —1,9(1) = —2,and g(2) = 3

e Atz =-2,-1,1and 2, g has a limit, and its limit equals the value of
the function at that point.

¢ g¢(0) is not defined and lim,_,¢ g(z) does not exist.
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