
Aug. 18 Math 2253H sec. 05H Fall 2014
Section 1.6 Evaluating Limits: Limit Laws

Suppose

lim
x→a

f (x) = L, lim
x→a

g(x) = M, and c is constant.

lim
x→a

(f (x)±g(x)) = L±M

lim
x→a

cf (x) = cL

lim
x→a

f (x)g(x) = LM

lim
x→a

f (x)
g(x)

=
L
M

if M 6= 0
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Example: Using Limit Laws

lim
x→a

c = c and lim
x→a

x = a

Evaluate

lim
x→2

(x2+3x)

() August 18, 2014 2 / 70



Example: Using Limit Laws

lim
x→a

c = c and lim
x→a

x = a

Evaluate

lim
x→−3

3x − 2
x + 5

() August 18, 2014 3 / 70



More limit laws:

lim
x→a

(f (x))n = Ln

lim
x→a

n
√

f (x) = n
√

L (if this is defined)

If f (x) is a polynomial or a rational function, and a is in the domain of f ,
then

lim
x→a

f (x) = f (a).
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Evaluate

lim
x→8

3
√

x
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Evaluate

lim
u→4

u + 1
u3 − 2u2
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More Exotic Limits: Evaluate

Theorem: If f (x) = g(x) for all x on an interval containing a, except
possibly at a, then

lim
x→a

f (x) = lim
x→a

g(x)

provided this limit exists.

This means that we can use some algebraic techniques to evaluate
limits. If f is too tough to handle, perhaps we can find a function g that
is somehow more manageable.
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More Exotic Limits: Evaluate

lim
x→2

x2 − 4
x − 2
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lim
t→0

√
t + 1− 1

t
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Evaluate

lim
r→0

(
1
r
− 1

r2 + r

)
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Perhaps we need more...

lim
θ→0

θ2 sin
1
θ
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Squeeze Theorem:

Theorem: Suppose f (x) ≤ g(x) ≤ h(x) for all x in an interval
containing a except possibly at a. If

lim
x→a

f (x) = lim
x→a

h(x) = L

then
lim
x→a

g(x) = L.
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Squeeze Theorem:

Figure: Graphical Representation of the Squeeze Theorem.
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Example: Evaluate

lim
θ→0

θ2 sin
1
θ
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