
9/23/2015 Fall 2015, Calculus I Quiz 3 Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 30 minutes
Please read the questions carefully before answering

1. (8 points) Let

f(x) =

{
x, x < 1,

x3, x ≥ 1.

Find lim
x→1+

f(x) and lim
x→1−

f(x). Does lim
x→1

f(x) exist? If so, what is it? Is the function

f(x) continuous at x = 1? Not enough to show using graph.

Solution:

To find lim
x→1+

f(x) we need to look at what happens to the right of 1.

Here the function is defined by x3 which is a continuous function and approaches 1 as
x approaches 1. [Since it is continous the value is obtaind by just plugging in 1]. So
the limit is 1.

To find lim
x→1−

f(x) we need to look at what happens to the left of 1.

Here the function is defined by x which is also a continuous function and approaches 1
as x approaches 1. As before, since it is continous the value is obtaind by just plugging
in 1. So the limit is 1.

Since the two limits are equal, lim
x→1

f(x) exists and equals 1.

From above, we see that it is continuous at 1 because the limit exists, equals 1 and this
is the same as the value of the function at x = 1 which is defined by f(1) = 13 = 1.
Note that we need to use x3 at x = 1.

2. (6 points) Check whether
1

x2 − 1
is continuous and if not, mention the points where it

is continuous and where it is not and give reasons.

Solution:

The given function is continuous everywhere except 1 and -1 because denominator is
zero at those points because x2 − 1 = 0 =⇒ (x− 1)(x + 1) = 0 and solving for x we
get 1 and -1. The function is not continuous there because it is not even defined there
because denominatir is zero. It is continuous everywhere else because it is a rational
function and we mentioned in class that such a function is continuous wherever it is
defined.
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3. (6 points) Find the equation of the tangent line to the graph of y = f(x) = ex at x = 0
given that the derivative of f(x) at x = 0 is f ′(0) = 1. You don’t need to use limit
formula.

Solution:

So slope at x = 0 is f ′(0) = 1. When x = 0 we have y = e0 = 1. So the equation of
tangent line at x = 0 is (y − 1) = 1(x− 0) which after simplifying gives y = x + 1.

4. (8 points) An object is thrown down from 100 feet and its height (or position) after t
seconds is given by H(t) = 100− 4.9t2. Find its velocity after 2 seconds. You must use
the limit formula to find the derivative.The unit of velocity is feet per seconds.

Solution:

Velocity is given by the derivative of the height function.

Using the limit formula,

H ′(2) = lim
h→0

H(2 + h)−H(2)

h
= lim

h→0

(100− 4.9(2 + h)2)− (100− 4.9(22))

h

= lim
h→0

(100− 4.9(22 + 4h + h2))− (100− 4.9(22))

h
= lim

h→0

−4.9(4h + h2)

h

= lim
h→0
−19.6− 4.9h = −19.6
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