APCalc Date:

Mr. C. Sdoutz

Unit 1: Limits
1.2 Evaluating Limits Analytically

Substitution technique - If f(x) is not a piecewise function and f(c) has a real value then:
lim f(x) = f(c)
X—C

ie. in a non-piecewise function limits will equal the value of the function, provided the function is
defined at the value of ¢ (direct substitution will determine the limit value)

ex.

: 2 _ _ 2
limx? +4 = £(2) = (2) +48]

i x3+2x2+1_(0)3+2(0)2+1_1
= x+2 0) + 2 712

What if f(c) does not exist?

Cancellation technique — if f(x) and g(x) are functions that agree at all values of x except x = ¢, and
f(c) does not exist but g(c) does, then

lim £(x) = lim g(x) = g(c)

x%—4
x—2

ex. f(x) =

The function does not exist at x = 2, thus we cannot evaluate the limit through direct substitution.

(function we analyzed in 1.1)

Through algebraic manipulation (in this case cancellation) we can create an equivalent function which
will share all the same limit values and which can be evaluated at x = 2.

x2—4

x—2
(x—2)(x+2)

- x—2

=x+2

*this explains why the graph of f(x) was a straight line except for the hole at x = 2

Xt =4
~ lim 2=}C1_rgx+2=(2)+2

xX-2 X —

ex. evaluate:
2x*+x . X +x—6
lim ——— im ——
x>0 X x>-3 x+3
=lim2x +1 . x+3)(x—2)
o S AT s
=2(0) +1 *” X
= limx—2
=(-3)-2
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Rationalization technique — to be used when radicals are involved (in either numerator or denominator)

ex. evaluate:

o Vx+1-2
lim——
x—-3 x—3

Vx+1—-2 Vx+1+2

= }Cl_rg ~_3 X NeEa ) *multiply num. and den. by the conjugate
_ x+1)—4
= lim
=3 (x —3)(Vx+1+2)
_ i x—3
TS —3)(Vat1+2)
= =Tz
_ 1
/B F1+2
1
|2
ex. evaluate:
y —-x—2
Jm, =
—x—2 2—x+2

= lim

T x—2 NZ—x+2
I G (V2—x+2)
x——2 2-x)—4

_ (x-2(V2=x+2)
xirzlz —x — 2

= lim v2—x+2

xX—>—2

=,2—-(-2)+2

=4

0
*note: cancellation and rationalization techniques will only work to determine lim f (x) if f(c) = 0
X—>C

if f(c) = 0’ where k is a real value #0, then il_T)rcl f(x) will not exist

Practice Questions

Pg. 64/ #5—-27 odd, 33-52,73-76
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