(*Video 1: Evaluating limits with Mathematicax)

nz12;= TraditionalForm[HoldForm[Limit[Sqrt[x +3], x » 1]11]

Out[212]//TraditionalForm=

lim A/x+3

x-1

neazp= Limit[Sqrt[x + 3], X » 1]

out[242]= 2

ineas= Plot[Sqrt[x + 3], {x, -2, 2}]
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Out[244]=

-2 -1

nzasi= FIX_] ¢=Sqrt[x+3];
a=-2;b=2;
nesel= Manipulate[Grid[{{Row[{"f[t] = ", f[t]}]1},
{Show[Plot[f[x], {x, a, b}], Plot[f[t], {x, a, b}, PlotStyle -» Red],
ParametricPlot[{t, y}, {y, f[a], f[b]}, PlotStyle -» Gray], ImageSize -» 500]}},
Spacings » {1, 1}, Frame -» Al1], {{t, 1}, a, b}, TrackedSymbols =» t]
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flt] = f[1.02]

Out[236]=

Show[Plot[f[x], {x, a, b}], Plot[f[FE t$$573], {x, a, b}, PlotStyle » Red],
ParametricPlot[{FE t$$573, v}, {y, f[a], f[b]}, PlotStyle —» Gray],
ImageSize —» 500]

nessp= TraditionalForm[HoldForm[Limit[(x*3-1) / (x-1), x> 1]11]

Out[233]//TraditionalForm=
-1
lim
-1 x—1
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inesel= Factor [xA3 -1]

outesel= (-1 + X) <1+X+X2)

nes7p= SAimpLify [ (xA3-1) / (x-1)]

oute571= 1 + X + X2

nesep= Limit[ (xA3-1) / (x-1), x » 1]

out[258]= 3

nies9p= Clear[a, b, f]
fix_] := (x*"3-1)/ (x-1);
a=0;b=2;
Manipulate[Grid[{{Row[{"f[t] = ", f[t]}]1},
{Show[Plot[f[x], {x, a, b}], Plot[f[t], {X, a, b}, PlotStyle - Red],
ParametricPlot[{t, y}, {y, f[a], f[b]}, PlotStyle -» Gray], ImageSize -» 500]}},
Spacings » {1, 1}, Frame - All], {{t, 1}, a, b}, TrackedSymbols = t]
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f[t] = f[1.065]

Show[Plot[f[x], {x, a, b}], Plot[f[FE t$$641], {x, a, b}, PlotStyle - Red],
ParametricPlot[{FE t$$641, vy}, {y, f[a], f[b]}, PlotStyle —» Gray],
ImageSize - 500]

nizes= Clear[a, b, f]
(*Video 2: Directional limitsx)

ni3oi= TraditionalForm[HoldForm[Abs[x] / x]]

Out[301]//TraditionalForm=
|x|

X



inees)= Plot [Abs[x] / x, {Xx, -1, 1}]
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na72;= TraditionalForm[HoldForm[Limit[Abs[x] / X, X » @, Direction - "FromAbove']]]
TraditionalForm[HoldForm[Limit[Abs[x] / X, X » 0, Direction -» "FromBelow'"]]]

Out[372])//TraditionalForm=
o
lim —
-0t x

Out[373]//TraditionalForm=
o
lim —
x-0" x

inseo;= Limit[Abs[x] / X, X » 0, Direction - "FromAbove']

out3e9l= 1

na7i:= Limit[Abs[x] / X, X -» 0, Direction - "FromBelow"]

ouia71l= -1

ina75= TraditionalForm[HoldForm[Abs[x -2] / (X -2) -x"2+3x]]
Out[375])/TraditionalForm=

lx = 2|
-xX*+3x

x-2

ns77= Plot[Abs[x-2] / (x-2) -x*2+3 x, {x, 0, 4}]
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out[377]=
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nizo71= TraditionalForm]
HoldForm[Limit[Abs[x-2] / (x-2) -x*2+3 Xx, X » 2, Direction - "FromAbove'"]1]]

Out[297]//TraditionalForm=

lim
x-2*

lx = 2|
( —x2+3x]
x-2

na7op= Limit[Abs[x-2]/ (x-2) -xA2+3 x, Xx » 2, Direction -» "FromAbove"]

out379l= 3

ni3oo;= TraditionalForm]
HoldForm[Limit[Abs[x-2] / (x-2) -x*2+3 X, X » 2, Direction » "FromBelow"]]]

Out[300]//TraditionalForm=

lim
x-27

lx =2
[ —x2+3xJ
x-2

nasop= Limit[Abs[x-2]1/ (Xx-2) -xA2+3x, x » 2, Direction - "FromBelow"]

out[380]= 1

nist= FIx_] ¢= Abs[x-2]/ (x-2) -x"2+3x3

a=0;b=4;
c=Minimize[{f[x], a<x<b}, x][[1]];
d = Maximize[{f[x], a<x<b}, x][[1]1];
niasa= Manipulate[Grid[{{Row[{"f[t] = ", f[t]}]1},

{Show[Plot[f[x], {x, a, b}], Plot[f[t], {x, a, b}, PlotStyle -» Red],
ParametricPlot[{t, ¥y}, {y, ¢, d}, PlotStyle - Gray], ImageSize -» 500]}},

Spacings » {1, 1}, Frame - All], {{t, 2.2}, a, b}, TrackedSymbols :» t]

out[384]=

-
0
108 => ]+ 2l¥] =]

fit] = f[1.98]

Show[Plot[f[x], {x, a, b}], Plot[f[FE t$$895], {x, a, b}, PlotStyle - Red],
ParametricPlot[{FE t$$895, v}, {y, c, d}, PlotStyle - Gray],
ImageSize - 500]

Clear[a, b, c, d, f]

(*Video 3: Squeeze Theoremx)
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in404= TraditionalForm[HoldForm[x”A2 Sin[1/ x]]]
Out[404]//TraditionalForm=

1
X sin[—]
X

na13= PLot[xA2Sin[1/ x], {X, -.1, .1}]

Out[413]=
-0.10

ini402y= Show[Plot[x*2 Sin[1/x], {x, -.1, .1}],
Plot[{x"2, -x"2}, {x, -.1, .1}, PlotStyle » {Red, Green}]]

out[402]=
-0.10

Plot[Sin[1/x], {x, -.1, .1}]

out417)= —t——d— 1+
-0.10 -0.0
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(* For all x # 0, we know that x"2>0 x)
(* Therefore, as -1<Sin[1/x]<1, we conclude that for all x#0,
-x72 < x72 Sin[1/x] = x72
*)
natgp= Limit[xA2 , x » 0]
Limit[-x"2, x » 0]
outja18]= O
outa19]= O

in409:= TraditionalForm[HoldForm[Limit[xA2 Sin[1/x], x » 0]]]

Out[409]//TraditionalForm=

1
lim x? sin( —]

x-0 X

in422)= TraditionalForm[
HoldForm[Limit[-x"2 , x - 0] <= Limit[xA2Sin[1/x], X » 0] <= Limit[x"*2, x> 0]]]
Out[422])//TraditionalForm=

1
lim —x? < lim x? sin| — | < lim »?
x-0 x-0 X x-0

ina2ap= Limit[xA2Sin[1/ x], X » 0]
outf424]= @
(*Try to argue this one on your own: x)

in432;= Show[Plot[x Cos[1/x] +1/2, {x, -.1, .1}],
Plot[{Abs[x] +1/2, -Abs[x] +1/2}, {x, -.1, .1}, PlotStyle » {Red, Green}]]

Out[432]=

~0.05 i 0.05 0.10

—0.10/

in4zsy= Limit[x Cos[1/x] +1/2, x » 0]
1

Oout[433]= —



