
2/5/2016 Spring 2016, Calculus I Quiz 2 Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
Time Limit 30 minutes
Please read the questions carefully before answering
Each problem 10 points.

1. (6 points) Guess the value of lim
x→0

ex − 1

x
by finding the value at 0.1, 0.01, 0.001, -0.1,-

0.01,-0.001 to seven decimal places. Does the function approach the same value from
both sides of x = 0?

(4 points) This limit is the slope of the tangent of the graph of what function and at
what point? Explain.

Solution:

(a) The values are 1.0517092, 1.0050167, 1.0005002, 0.9516258, 0.9950166, 0.9995002.
This indicates limit will be 1 and we also see that it approaches 1 from both sides.

(b) The limit is the slope of the tangent of ex at x = 0 because we are taking the limit
of the slope of the secants from 0 to 0.1, 0 to 0.01 etc., Recall that slope of the secant
from x = 0 to x = x is

y2 − y1
x2 − x1

=
f(x)− f(0)

x− 0
=
ex − e0

x− 0
=
ex − 1

x
.

2. In the video we talked about how the slope of the secants to the curve y = x2 from
x = 1 + h to x = 1 − h happen to be equal to 2 which is same as the slope of the
tangent at x = 1 and how this is just a coincidence. In general the slopes of the secants
are not equal to the slope of the tangents but approach it as you get close to the point,
in this case x = 1. There will always be secants that are parallel to the tangent (mean
value theorem, to be seen later) but not necessarily from points at the same distance
on either side.

Question: For the parabola show that this is the case not just for x = 1 but for any x.
In other words, show that the secants passing through the points at x + h and x − h
have the slope 2x, which happens to tbe slope of the tangent (and the derivative) of
y = x2.

Solution:

(a) The slope of the secant is given by plugging in (x+h, (x+h)2) and (x−h, (x−h)2)
into the slope formula (y1 − y2)/(x1 − x2).
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We have

(x+ h)2 − (x− h)2

(x+ h)− (x− h)
=

(x2 + 2xh+ h2)− (x2 − 2xh+ h2)

2h
=

4xh

2h
= 2x.

3. Prove the following: lim
x→1

1

x
= 1. Use the ε, δ notation.

Solution:

For any small positive real number ε, we need to find x such that

∣∣∣∣1

x
− 1

∣∣∣∣ < ε if

|x− 1| < δ.

We want x such that

∣∣∣∣1

x
− 1

∣∣∣∣ =

∣∣∣∣1− xx
∣∣∣∣ < ε.

Now |1 − x| = |x − 1| because absolute value of a number is same as its negative’s
absolute value.

So we need |x− 1|/|x| < ε.

Now we may assume that x > 0.5 because we are eventually going to be getting
infintesimally close to 1. But if x is positive then |x| = x. So we have x > 0.5 =⇒
|x| > 0.5 =⇒ 1/|x| < 1/0.5 = 2.

So if you let δ = ε/2 then when |x− 1| < δ = ε/2 we have
|x− 1|
|x|

< (ε/2)(2) = ε.

For instance, if ε = 0.001, we can take |x− 1| < 0.0005 and then

∣∣∣∣1

x
− 1

∣∣∣∣ < 0.001.
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