
Homework 7 Math-1400-es31 2011 April 26

Practice Problems
The �rst few problems are for practice; do as many of them as you need until they re easy, or make up
more for yourself along the same lines.

1 Evaluate the following limits:
a. lim

x→5
(x2)

I ll start by trying to just plug in the indicated value for x:

lim
x→5

(x2) = (5)2 = 25.

It works!

b. lim
x→3−

(
x + 3
x− 3

)

Again, I ll start by trying to plug in the indicated value for x:

lim
x→3−

(
x + 3
x− 3

)
=

(3) + 3
(3)− 3

=
6
0
.

This is a positive number divided by zero, so the answer may be ±∞. Since x− 3 < 0 while x < 3, the
sign of the denominator is consistently opposite to the sign of numerator, so the limit is −∞:

lim
x→3−

(
x + 3
x− 3

)
= −∞.

c. lim
x→3

(
x2 − 7x + 12
x2 − 4x + 3

)

Again, I ll try plugging in:

lim
x→3

(
x2 − 7x + 12
x2 − 4x + 3

)
=

(3)2 − 7(3) + 12
(3)2 − 4(3) + 3

=
0
0
.

This is an indeterminate form, so I ll try L H�opital s Rule and plug in again:

lim
x→3

(
x2 − 7x + 12
x2 − 4x + 3

)
= lim

x→3

(
d(x2 − 7x + 12)
d(x2 − 4x + 3)

)
= lim

x→3

(
(2x− 7) dx

(2x− 4) dx

)

= lim
x→3

(
2x− 7
2x− 4

)
=

2(3)− 7
2(3)− 4

= −1
2
.

d. lim
x→5

(
x + 3
x− 5

)

Start by plugging in:
lim
x→5

(
x + 3
x− 5

)
=

5 + 3
5− 5

=
8
0
.

This is a positive number divided by zero, so the answer may be ±∞. Since x− 5 < 0 while x < 5 but
x− 5 > 0 while x > 5, the sign of the denominator is inconsistent. Therefore, the limit is unde�ned for
us.
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2 Suppose that y = 2x + 4 for all x. Evaluate the following limits:
a. lim

x→3
(y − 3x)

First,
lim
x→3

y = lim
x→3

(2x + 4) = 2(3) + 4 = 10,

so I can plug this in for y whenever x → 3. Then

lim
x→3

(y − 3x) = 10− 3(3) = 1.

b. lim
x→−2

(
xy

x2 + 3x + 2

)

First,
lim

x→−2
y = lim

x→−2
(2x + 4) = 2(−2) + 4 = 0.

Then
lim

x→−2

(
xy

x2 + 3x + 2

)
=

(−2)(0)
(−2)2 + 3(−2) + 2

=
0
0
.

This is an indeterminate form, so I ll try L H�opital s Rule. Since this involves di�erentials, I ll �nd dy �rst:

dy = d(2x + 4) = 2dx.

Now I can apply L H�opital and plug in again:

lim
x→−2

(
xy

x2 + 3x + 2

)
= lim

x→−2

(
d(xy)

d(x2 + 3x + 2)

)
= lim

x→−2

(
y dx + xdy

2xdx + 3 dx

)

= lim
x→−2

(
y dx + x(2 dx)
2xdx + 3 dx

)
= lim

x→−2

(
y + 2x

2x + 3

)
=

(0) + 2(−2)
2(−2) + 3

= 4.

c. lim
x→∞

(
1

y2 + 4y + 5

)

I ll plug in the in�nite value for x and use the rules for arithmetic with in�nity. First,

lim
x→∞

y = lim
x→∞

(2x + 4) = 2(∞) + 4 = ∞+ 4 = ∞.

Then
lim

x→∞

(
1

y2 + 4y + 5

)
=

1
(∞)2 + 4(∞) + 5

=
1

∞+∞+ 5
=

1
∞+ 5

=
1
∞ = 0.

d. lim
x→−∞

(
y2 + 3
y + 3

)

First,
lim

x→−∞
y = lim

x→−∞
(2x + 4) = 2(−∞) + 4 = −∞+ 4 = −∞.

Then
lim

x→−∞

(
y2 + 3
y + 3

)
=

(−∞)2 + 3
−∞+ 3

=
∞2 + 3
−∞ = −∞+ 3

∞ = −∞∞ .

This is an indeterminate form, so I ll try L H�opital s Rule:

lim
x→−∞

(
y2 + 3
y + 3

)
= lim

x→−∞

(
d(y2 + 3)
d(y + 3)

)
= lim

x→−∞

(
2y dy

dy

)

= lim
x→−∞

(2y) = 2(−∞) = −2∞ = −∞.

(Since y is the only variable here, there s no need to put dy in terms of dx.)
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Due Problems
The following problems were due May 5 Thursday.

Evaluate the following limits. For each, show at least what numerical calculation (or calculation with in-
�nities) you make. If you use L′H�opital′s Rule, then also show what di�erentials (or derivatives) you take.

1 lim
x→7

(
5

(x− 7)2

)

If I try plugging in,
lim
x→7

(
5

(x− 7)2

)
=

5(
(7) − 7

)2 =
5
0
,

so I must check the signs. If x < 7, then x− 7 < 0, so (x− 7)2 > 0; if x > 7, then x− 7 > 0, so (x− 7)2 >
0 again. Therefore,

lim
x→7

(
5

(x− 7)2

)
= 5(∞) = ∞.

2 lim
t→4+

(
3− 2t

t− 4

)

If I try plugging in,
lim

t→4+

(
3− 2t

t− 4

)
=

3− 2(4)
(4)− 4

=
−5
0

,

so I must check the signs. If t > 4, then t− 4 > 0, so

lim
t→4+

(
3− 2t

t− 4

)
= −5(∞) = −∞.

3 lim
x→∞

(
3x2

x + 3

)

If I try plugging in,

lim
x→∞

(
3x2

x + 3

)
=

3(∞)2

(∞) + 3
=
∞
∞ ,

which is indeterminate. Applying L H�opital s Rule,

lim
x→∞

(
3x2

x + 3

)
= lim

x→∞

(
6xdx

dx

)
= lim

x→∞
(6x) = 6(∞) = ∞.

4 lim
x→−∞

(
x + 2
x2 − 4

)

If I try plugging in,
lim

x→−∞

(
x + 2
x2 − 4

)
=

(−∞) + 2
(−∞)2 − 4

=
−∞
∞ ,

which is indeterminate. Applying L H�opital s Rule,

lim
x→−∞

(
x + 2
x2 − 4

)
= lim

x→−∞

(
dx

2xdx

)
= lim

x→−∞

(
1
2x

)
=

1
2(−∞)

=
1
−∞ = 0.
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