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Worksheet #1: The Slope of a Curve
Due January 14, 2013

The goal of differential calculus is to understand how small changes in the value of one quantity affects the value of
another quantity. While there are many practical applications of this concept, we will emphasize the following:

• the slope of a curve (i.e., the amount the y-coordinate of a point on a graph changes when the x-coordinate changes
by a small amount) and

• the velocity of an object traveling along a straight line (i.e., the amount the position of an object changes when
time changes by a small amount.)

For this worksheet, we will focus on understanding how to find the slope of a curve. To begin, recall that the line tangent
to the curve y = f(x) at x = a is the line that goes through the point (a, f(a)) (called the point of tangency) and
closely approximates the curve near x = a. We will use the slope of this tangent line to define the slope of the curve at
x = a.

Going forward then, our goal is to find the slope of the line tangent to f(x) at x = a. To this end, we will make use of
the applet at the following site:

http://www.math.psu.edu/dlittle/java/calculus/secantlines.html

You may either click on the above address or type this address into your favorite web browser that supports Java. Make
sure you read the instructions on the above web page and then click on the applet to begin.

How To Use The Applet:

1. Select “Show Neither” from the choice menu (which is initially set to “Show Secant Line”.)

2. Enter the function f(x) and the value of a. The graph of y = f(x) is drawn in black and the point (a, f(a)) (i.e.,
the point of tangency) is represented by a blue dot.

For example, enter f(x) =
√

x (type “sqrt(x)”) and a = 4.

3. Zoom in on the point (4, 2) (i.e., the blue dot) until the curve looks like a straight line. It is the slope of this straight
line that we want to calculate.

4. Select “Show Tangent Line” from the choice menu. The line tangent to y =
√

x at x = 4 will be drawn in gray.
At this scale, the graph of the function and the tangent line should be indistinguishable. In other words, it is
reasonable to say that the slope of the curve at x = a is equal to the slope of this tangent line. Zoom back out to
the original scale to see the difference between the function and the tangent line.

5. Select “Show Both” from the choice menu. In addition to the tangent line being drawn, the secant line through the
points (a, f(a)) and (b, f(b)) (represented by a green dot) is now drawn in red. A decimal approximation to the
slope of this secant line is displayed in the lower left corner of the applet.

6. Drag the green dot representing the point (b, f(b)) as close as possible to the point (a, f(a)). Make sure that b
remains different from a at all times and to consider values of b that are smaller than a as well as values of b that
are larger than a. The slope of the secant line is automatically re-calculated as you adjust the value of b.

b exact slope of secant line slope of secant line as given by applet
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√
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0.249843945007871



7. Continue to zoom in on the point (a, f(a)) and drag the point (b, f(b)) as close to the point (a, f(a)) as possible
until all three curves (function, tangent line, and secant line) are indistinguishable.

8. You should notice that the slope of the secant line is getting closer and closer to the value of 1/4 (for a = 4). In
other words, the slope of the line tangent to y =

√
x at x = 4 is 1/4 and therefore, we say that the slope of the

curve y =
√

x at x = 4 is 1/4.
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1. State the general formula for the slope of the secant line that goes through the points (a, f(a)) and (b, f(b))?

2. State the general formula for the slope of the line tangent to f(x) at x = a? Write your answer as a limit.

3. Use the applet to approximate the slope of y = cos(x3) (type “cos(x^3)” in the applet) at x = 2.

In particular, complete the following table by selecting two different values of b that are close to 2 but not equal to
2. One value of b should be less than 2 and the other value should be greater than 2. Write down the values of b
you selected and enter the exact value of the slope of the corresponding secant line using your answer to Problem
1. Do not use a calculator to simplify this value. See example given above. Also enter the slope of the secant
line as calculated by the applet.

exact slope of secant line slope of secant line as given by applet
b (do not simplify) (round to five decimal places)

4. Use the applet to compute the slope of the line tangent to y = cos(x3) at x = 2. Your answer should be accurate
to 3 decimal places. State the value of b you used to obtain your answer.

Hint: Use the applet and make the value of b as close to 2 as you can, while still keeping b different from 2. No
credit will be given for using any other method to compute the slope of the tangent line.



5. Use the applet to approximate the slope of y = sin(x)x (type “sin(x)^x” in the applet) at x = 1.

In particular, complete the following table by selecting two different values of b that are close to 1 but not equal
to 1. One value of b should be less than 1 and the other value should be greater than 1. Write down the values
of b that you selected and enter the exact value of the slope of the corresponding secant line using your answer to
Problem 1. Do not use a calculator to simplify this value. Also enter the slope of the secant line as calculated
by the applet.

exact slope of secant line slope of secant line as given by applet
b (do not simplify) (round to five decimal places)

6. Use the applet to compute the slope of the curve y = sin(x)x at x = 1. Your answer should be accurate to 5 decimal
places. State the value of b you used to obtain your answer. No credit will be given for using any other method to
compute the slope of the curve.

7. Use the applet to try to find the slope of f(x) = |x| at x = 0. The absolute value function, |x|, can be entered as
“abs(x)” in the applet. Make sure to consider values of b less than zero and greater than zero. How is this example
different from the functions and slopes you examined in the previous questions?


