
Math 131 - September 15, 2014
Solutions

Warm-up Problems

1. Find the limits:

(a) lim
x→∞

1

x
= 0

(b) lim
x→∞

x =∞

(c) lim
x→−∞

x = −∞

(d) lim
x→∞

x2 =∞

(e) lim
x→−∞

x2 =∞

(f) lim
x→∞

1

x2
= 0

(g) lim
x→∞

1 = 1

Test Review Problems

2. For the functions below:

• Identify the possible points of discontinuity

• Find the left and right hand limits of the function at these point(s).

• Find the value of the function at these points

• Find a so that the function is continuous

(a) f(x) =

{
3x + 1 if x ≤ 1

ax + 1 if x > 1

(b) f(x) =

{
2x2 − x if x ≤ 3

ax + 1 if x > 3

3. Use the fact that lim
x→0

sinx

x
= 1 to compute the limits:

(a) lim
x→0

tanx

x
= 1

(b) lim
x→0

sin 3x

sin 17x
= 3/17

(c) lim
x→0

x csc 21x = 1/21

(d) lim
x→0

x

tan 13x
= 1/13

(e) lim
x→0

x

cot 13x
= 0

4. For the following functions, can you define (or redefine) the function at one point so
that the function is continus. Justify your answer.
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(a) f(x) =
x2 + 2x

x

(b) f(x) =
sinx

x

(c) f(x) =
sin 2x

x

(d) f(x) =

{
x2 + 2x if x < 4

3 if x > 4

(e) f(x) =

{
2x + 1 if x < 2

−3x + 11 if x > 2

(f) f(x) =

{
2x + 1 if x < 2

−3x + 10 if x > 2

Lecture Problems

5. Compute the limits

(a) lim
x→∞

4x2 + 2x− 1

5x3 − 25x + 1
= 0

(b) lim
x→∞

4x2 + 2x− 1

5x2 − 25x + 1
= 4/5

(c) lim
x→∞

4x2 + 2x− 1

5x + 1
=∞

6. Compute the limits

(a) lim
x→∞

√
5x2 + 1

x + 1
=
√

5

(b) lim
x→∞

√
5x3 + 1

x2 + 1
= 0

(c) lim
x→∞

√
5x4 + 1

x + 1
=∞

7. Compute the limits

(a) lim
x→∞

(
√
x + 9−

√
x + 4) = 0

(b) lim
x→∞

(
√
x + 9−

√
x + 5) = 0

(c) lim
x→∞

(
√
x2 + 9−

√
x + 5) =∞
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