2. The Derivative

These Good Problems cover section 2.3 of our book.

We begin by reviewing the main conceptual ideas and definitions of the
section. The concepts of these first three questions are the most important
ideas of the first half of this course.

1. State the limit definition of derivative at a point. Write the limit in
both forms.

2. State in words the geometric and physical interpretations of the
derivative.

3. Suppose that f is differentiable at x = a. Write the general equation
of the tangent line to the curve y = f(x) at x = a.
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Consider the function f(z) = z°.

a.) Compute the derivative of f at z = —1.

b.) Write an equation of the tangent line to y = f(x) at the point
(—1,-1).

Compute the derivative of f(x) = 2z — 1 at the point (5, 9).



6. Consider the function f(x) = /.

a.) What is the domain of f?

b.) Compute the derivative of f.

c.) What is the domain of f’? Explain in terms of the graph why
this is different than your answer to part a.

3
7. Compute the derivative of f(z) = —.
T
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8. Find an equation of the tangent line to the graph of y = 322 — z at
the point (2, 10).

9. Find an equation of the tangent line to the graph of y = (z — 1)3 at
the point (—1, —8).
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10.

11.

Find all points on the graph of y = 2* — 22% where the tangent line
is horizontal.

Hint: Compute the derivative y/, set it equal to 0 (why 07), then
solve for z.

Let s = s(t) be a function that represents the position of a particle
moving along a straight line. The velocity of the particle is defined
to be the derivative v(t) = s'(t).

Find the velocity of a particle whose position function is s(t) = 2t2—t.



