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STUDY TP As you progress through T T HRECDL Bhe
this course, remember that learning *i 3
calculus is just one of your goals. Your
most important goal is to learn how to
use calculus to model and solve real-life
problems. Here are a few problem-
solving strategies that may help you.

What Is Calculus?

Calcutus is the mathematics of change—velocities and aceelerations. Calcolus is also

the mathematics of tangent lines, slopes, areas, volumes, arc lengths, centroids,

« Be sure you understand the question. curvatures, and a variety of other concepts that have enabled scientists, engineers, and
What is given? What are you asked economists to model real-life situations.

to find? Although precalculus maﬂ}emaﬁcsalso deals with velocities, accelerations;
» Outline a plan. There are many tangent lines, slopes, and so on, there is a fandamental difference between precalculus
approaches you could use: look for - mathematics and calculus. Precalculus mathematics is more static, whereas calculus
a patern, solve a simpler problem, is more dynamic. Here are some examples.
work backwards, draw a diagram, . . L . : . :
use technology, or any of m:ny other * An object traveling at a constant velocity can be analyzed with precalculus math-
approaches. ematics. To analyze the velocity of an accelerating object, you need calculus,
« Complete your plan. Be sure to * The slope of a line can be analyzed with precalculus mathematics. To analyze th
answer the question. Verbalize your slope of a curve, you need calculus.
answer. For examiple, rather than A tangent line to a circle can be analyzed with precalculus mathematics. To'
writing the answer as x = 4.6, it - analyze a tangent line of a general graph, you need calculus.

would be better to write the answer

: 3 * The area of a rectangle can be analyzed with precalculus mathematics. To analyze
as The area of the region is 4.6 ¢

the area under a general curve, you need calculus:

- meters.” : : o ;

« Look back at your work Does e Each of these situations involves the same general strategy-—the reformulation of pre.
answer make sense? Ts ﬂ'l ere a way calculus mathematics through the use of a Limit process. So, one way to answer thy
you can check the reasonableness of question “What is calculus?” is to say that calculus is a “limit machine” that involve:

your answer? three stages. The ﬁrst stage is precaicuius mathematics, such as the slope of a line o
the area of a-rectangle. The second stage is the limit process, and the third stage is 2

new-calculus formulation, such as a derivative or integral.
* Caleulus

dents try to learn calculus as if it were simply a collection of new
las. This is unfortunate. If you reduce calculus to the memorization of differe

tiont and integration formulas, you will miss a great deal of understanding, sel
confidence, and satisfaction. E
~ On the following two pages we have listed some familiar precalculus concepts
ed with their calculus counterparts. Throughout the text, your goal should be
learn how pre alculus formulas and techniques are used as building blocks to produg
the more general calculus formulas and techniques. Don’t worry if you are unfami
‘with some of the “old formulas” listed on the following two pages—we will 1
reviewing all of them. ‘ :
As you proceed through this text, we suggest that you come back to this disc
- sion repeatedly. Try to keep track of where you are relative to the three stages invol
. in the study of calcutus. For example, the first three chapters break down as follo

Chapter P: Preparation for Calculus Precalculus
Chapter 1: Limits and Their Properties - Limit process
Chapter 2: Differentiation Calculus
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Limit of f(x) as
X approaches ¢
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constant force
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Area of a Area under \g\/—\
rectangle a curve § S N
|
Work done by a /N Work done by a [\ =

variable force

of a cylinder

Center of a Centroid of
rectangle a region
X
Length of a Length of
line segment an arc
Surface area Surface area of a

solid of revolution

Mass of a solid

Mass of a solid
of constant of variable
density density
1 Volume of a Volume of a
region under -
a surface
Sumof a Sum of ‘an
| finite number ata+ -+a =S5 infinite number a,+a,taz+--=S
| of terms of terms .




