
9/13/2018 Fall 2018, Calculus I Quiz 3 Solutions Sitaraman
Howard University Math Department

1. Let

f(x) =

{
x2, x ≤ 0,
1
x
, x > 0.

a)(10 points) Find lim
x→0+

f(x) and lim
x→0−

f(x).

b) (5 points) Does lim
x→0

f(x) exist? If it does, say what it is.

For this problem only, it is okay to say “f(x) approaches such and such value as x
approaches such and such” in order to find limit.

Solution:

To find lim
x→0+

f(x) we need to look at what happens to the right of 0.

Here the function is defined by 1/x which approaches ∞ as x approaches 0. So the
limit is ∞. (Strictly speaking, there is no limit).

To find lim
x→0−

f(x) we need to look at what happens to the left of 0.

Here the function is defined by x2 which is approaches 0 as x approaches 0.

So the limit is 0.

Since the two limits are not equal, lim
x→0

f(x) does not exist.
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2. Show that limx→0 x
4 cos(2/x) = 0. [Use squeeze theorem aka sandwich theorem].

Solution:

We have −1 ≤ cos(2/x) ≤ 1 for all x.

Multiplying the inequality by x4 on both sides, we get −x4 ≤ x4 cos(2/x) ≤ x4.

The function on the left, namely −x4, goes to 0 as x goes to 0. This is easy to see
because it is a polynomial function, so limit can be obtained by just plugging in 0.

Similarly the function on the right also goes to 0.

So by squeeze aka sandwich theorem, the function in the middle must also go to 0.

So limx→0 f(x) = 0.

It is NOT ENOUGH to check a few values! See 9/7 class notes (Methods to find limits)
page 22 to see a “Warning about just using numbers.”
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3. (Extra credit 20 points) Let f(x) = 2(x2− 1)/(x− 1). Show that L = limx→1 f(x) = 4.
Given ε = 0.05, give a value for δ > 0 such that for all x, 0 < |x − 1| < δ implies
|f(x)− L| < ε.

Solution: When x 6= 1, but only near 1 we can factor (x2 − 1)/(x− 1) as ((x− 1)(x+
1))/(x − 1) = x + 1. So f(x) = 2(x2 − 1)/(x − 1) = 2(x + 1) NEAR x = 1 but NOT
AT x = 1. It approaches 4 as x approaches 1. So the limit is 4.

So we get L = 4. Replacing L by 4 in |f(x) − L| we get |2(x + 1) − 4| = |2x − 2| =
|2(x− 1)| = 2|x− 1|.
We want 2|x− 1| < 0.05. Need to solve for |x− 1| < δ such that this happens.

Now,2|(x− 1)| < 0.05 =⇒ |x− 1| < 0.05/2 = 0.025.

So if we choose δ = 0.025 then for 0 < |x−1| < 0.025 we will have |2x−2| = 2|x−1| <
0.05.

Note: we are NOT TRYING TO SOLVE FOR x !
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