MCV 4U - 1.5 (Properties of Limits) February 09, 2018

Ledrning Goal: | will be able to simplify
and evaluate limits using the limit properties.
Minds ®n: What do you notice

Betion: Note and examples

Consolideation: Exit Question
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RAFT
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Sketch It!

On your way in, grab a whiteboard, marker and
eraser.

Sketch a function with each limit as given
below.

;i_rgf(x) =3
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Minds ©n
Sketch It!

lim g(x) = DNE
x —1
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Minds ©n
Sketch It!

lim h(x) = 2 and h(3) is undefined

X —3
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Minds ©n
Sketch It!

lim m(x) =4, lim m(x) = —-2andm(2) =1
X -2~ x —-27
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BAction
What's the Relationship?

Determine each limit.

lim 3x? lim 4x lim —1
X—2 xX—2 X—2

A B B

lim(3x* + 4x—1) _ \/\

xX—2
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BAction

Properties of Limits
1. limk = k
2.jlci_r£11x =a

3-lim[f(x) £ g()] =lim f(x) + 1im g(x)

4. lim|cf(x)] = (3[91(11’)1;1I f(x)], for any constant c

X—=a

5.lim[f(x)g ()] = [lim f(x)][ limg (x)]

lim f(x)
6.1im L& — i , provided that lim g(x) does not equal O

x—ag(x)  limg(x) x—a

7.1im[f (x)]™= [lim f(x)]™, for any rational number n

xX—d X—=a

If f is a polynomial function, then lim f(x) = f(a)
X—d
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Bction
Example 2: Evaluate lin%(4x3 — 2x — 5) using the properties of limits
X
[ im Wxg« Ix - S)
X—7
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Bction

x2—5x+2

Example 3: Evaluate lim
x—o—=12x3+ 3x+1

| v XZ’SX+?
X— - x>+ 1\\

- >l/:),\ XZ—gXJr z

February 09, 2018

using the properties of limits
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BAction

Example 4: Evaluate lin;
X =

February 09, 2018

x2 : .
—; Using the properties of limits

11



MCV 4U - 1.5 (Properties of Limits)

RAFT

February 09, 2018

12



MCV 4U - 1.5 (Properties of Limits) February 09, 2018

BAction

%n_eumgs t evaluate the limit using direct substitution, because it will result in an
indeterminate form (0/0).yn these cases, we find an equivalent fraction that works for all
values of f except at x = a.

x2-2x-3

Example 5: Evaluate ll_rg —
ENIVENCT: 0(46%?
N S
=

]

13
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Bction

Example 6: Evaluate lim

x—0
\'\/‘/) \JX*‘ -
X0 X

X

;)'\f") X+ | -]

20 (JxTT +

va+1l—1

X

Gat el

S

)

e X
X=0 X(Jxx1 *l\

= iy ol
X200 \0KAT ¢

+ |

+ |

February 09, 2018
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BAction

February 09, 2018

Factoring a Sum or Difference of Cubes

-

-

Factoring a Sum of Cubes: A
@ + b = (a + b)(a* — ab + b*)

Factoring a Difference of Cubes:
a’ — b3 =(a—b)a*+ ab + b y

15
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Bction

1
Example 7: Evaluate lim (e+8)3 =2

Use substitution to simplify.
x—0 X

AS X—= 0O

A
Le% N represef\t éXJrC())3 WL
fhen (/\?)ZXJV% WAX:V\S”C@

O‘/\r \.V")'l{' ((Jv&(o/v;e_ )" u - ?_
] u~>mz w’ - Db

16
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Bction

| —2]

Example 8: Evaluate lim
x—2 X—2

By “
AS X~—>Z¢ %é%):—)

. lllustrate with a graph.

As X—=2*F F()‘> :\ a

| ,
X2 X2t

"ligf@5:@ME} v

\}\b
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Bction

Example 9: a) Evaluate lim V9 — x2. You may use a graphing technique.

xX—3—
=
b) Explain why the limit as x approaches 3+ cannot be determined.
be cande ‘P’" &ww'k;an AO{J,\H” G’X'tf—/' VL\(’/) X>3

c) What can you conclude about lim v9 — x2?

3
x— D/\/E
4
w 2 -
-I ._
| |
-3 -2 -1 0 1 2 3
-2
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Consolidoation

Practice

Pg. 45

@ 7, **8**, 9

February 09, 2018
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