
Tangent Lines & Rates of Change

SUGGESTED REFERENCE MATERIAL:

As you work through the problems listed below, you should reference Chapter 2.1 of the rec-
ommended textbook (or the equivalent chapter in your alternative textbook/online resource)
and your lecture notes.

EXPECTED SKILLS:

• Be able to compute the average rate of change of a function over an interval; i.e., be
able to find the slope of the secant line through two points on the graph of a function.

• Be comfortable using a limit to compute the instantaneous rate of change of a function
(for arbitrary and specific values); i.e., know how to find the slope of the tangent line
to a function.

PRACTICE PROBLEMS:

1. Find the average rate of change of the given function on the given interval.

(a) f(x) = x2 on [0, 2]

(b) f(x) = x3 − 3x + 5 on [−2, 2]

(c) f(x) =
1

x
on [1, 2]

2. Find the instantaneous rate of change of the given function at the given point.

(a) f(x) = x2 − 1 at x = 3

(b) f(x) = x3 at x = 2

(c) f(x) =
√
x at x = 9

(d) f(x) =
1

x2
at x = 1

3. A ball is thrown straight up in the air (from the ground) and its position in feet above
the ground after t seconds is given by: f(t) = −8t2 + 16t. Answer the following
questions about the path of the ball.

(a) At what time t does the ball hit the ground?

(b) What is the average velocity of the ball from t = 0 to t = 1?

(c) What is the instantaneous velocity of the ball at t = 1 second?
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(d) Below is the graph of f(t). Sketch the secant line whose slope is the average
velocity of the ball on [0, 1].

(1)(1)
with plots
animate, animate3d, animatecurve, arrow, changecoords, complexplot, complexplot3d,

conformal, conformal3d, contourplot, contourplot3d, coordplot, coordplot3d, densityplot,
display, dualaxisplot, fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d,
inequal, interactive, interactiveparams, intersectplot, listcontplot, listcontplot3d,
listdensityplot, listplot, listplot3d, loglogplot, logplot, matrixplot, multiple, odeplot, pareto,
plotcompare, pointplot, pointplot3d, polarplot, polygonplot, polygonplot3d,
polyhedra_supported, polyhedraplot, rootlocus, semilogplot, setcolors, setoptions,
setoptions3d, spacecurve, sparsematrixplot, surfdata, textplot, textplot3d, tubeplot

plot K8$x2C16$x, x = 0 ..2
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(e) Below is the graph of f(t). Sketch the tangent line whose slope is the instanta-
neous velocity of the ball at t = 1 second.

(1)(1)
with plots
animate, animate3d, animatecurve, arrow, changecoords, complexplot, complexplot3d,

conformal, conformal3d, contourplot, contourplot3d, coordplot, coordplot3d, densityplot,
display, dualaxisplot, fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d,
inequal, interactive, interactiveparams, intersectplot, listcontplot, listcontplot3d,
listdensityplot, listplot, listplot3d, loglogplot, logplot, matrixplot, multiple, odeplot, pareto,
plotcompare, pointplot, pointplot3d, polarplot, polygonplot, polygonplot3d,
polyhedra_supported, polyhedraplot, rootlocus, semilogplot, setcolors, setoptions,
setoptions3d, spacecurve, sparsematrixplot, surfdata, textplot, textplot3d, tubeplot

plot K8$x2C16$x, x = 0 ..2
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4. If a rock is thrown upward on the moon with an initial velocity of 3.244 (m/s), its
height (in meters) after t seconds is given by H(t) = −0.811t2 + 3.244t.

(a) Find the velocity of the rock at t = a seconds.

(b) Find the velocity of the rock at t = 1 second.

(c) When will the rock hit the surface of the moon?

(d) Compute the velocity of the rock at the moment when it hits the surface of the
moon.
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