
Math 120 Homework Assignment 5
due date: Oct. 7, 2025

1. Let

f(x) =

{

3x+ 2 if x 6= 2
5 if x = 2.

(a) Draw a sketch of the graph of f .

(b) Does lim
x→2 f(x) exist? If so, what is its value?

In (b) you only have to answer yes or no (and give a value if you think the answer is
yes).

(c) Give an ǫ-δ proof of your answer in (b).

That is, in (b), if you said that the limit does not exist, give an ǫ-δ proof that the limit
does not exist (there have been such proofs in class). On the other hand, if you said
that the limit does exist, and is equal to a particular number L, give an ǫ-δ proof that
the limit is as claimed.

(d) Is f continuous at x = 2? If not, say which of the three conditions fail to hold.

2. In class we have looked at the round down function, ⌊·⌋. Similarly, there is the round
up function ⌈·⌉ : R −→ Z, defined by

⌈x⌉ = min
{

n ∈ Z x 6 n
}

.

For instance, ⌈π⌉ = 4, ⌈−π⌉ = −3, ⌈e⌉ = 3 and ⌈2⌉ = 2.

Let g(x) = ⌈x⌉ · ⌊x⌋. I.e., g(x) is the product of the round-up of x and the round-down
of x.

(a) Fill in the table with the value of g(x) at the following values of x :

x −1.5 −1.0 −0.5 0.0 0.5 1.0 1.5
g(x)

(b) Does lim
x→3− g(x) exist? If so, state the value you think it has. (Note that this is

a one-sided limit.)
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(c) Does lim
x→3+ g(x) exist? If so, state the value you think it has.

(d) Is g continuous at x = 3?

(e) Is g continuous at x = 0?

In parts (b)–(e) you do not have to give an ǫ-δ argument. But, do explain your reasoning
in each case. In particular, in parts (d) and (e), if you think g is not continuous there,
say which of the three conditions fail to hold.

3. Let a ∈ R be a number, and define the function h(x) by

h(x) =











x2 + ax− 16

2x− 4
for x 6= 2

5 for x = 2

Note that the function h depends on the choice of the number a.

(a) Find a value of a so that lim
x→2 h(x) exists.

(Hint : Is there a value of a for which x = 2 is a root of x2 + ax − 16? How is this
related to the problem?)

(b) With this value of a, is h continuous at x = 2?

4. Find lim
x→∞

sin(x)
x
2 , and justify your claim.
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