Don Bosco Technical Institute

By the end of this lesson, you should
understand...

the requirements, materials, goals, and procedures
for this course.

the inputs and outputs of derivatives, indefinite
integrals, and definite integrals.
how to take a limit using algebraic manipulations and
substitution.
how to take a derivative by graphing and drawing
tangent lines
Learning Objectives are usually listed as the first
slide of part1
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Derivative

Any time you hear the word “rate” it mean
derivative.

Input: a function

Output: the rate of change

Example
Velocity is the rate of change in position
The derivative of position is velocity
Velocity is the derivative of position

A derivative is an operation which converts a function
into the rate at which that function changes.
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3 Basic Operations of Calculus

Derivative

Indefinite
Integral/

/| Anti-

derivative

Also a function!

Indefinite Integral/Anti-derivative

An indefinite integral is an operation which
converts the rate of change back into the original
function.

Inverse operation of a derivative; the indefinite
integral and the derivative operations cancel each
other out.

3 Basic Operations of Calculus

Definite Integral

Area under a curve and

between boundaries (a

and b)

Areas can be negative
Areas below the x-axis are

negative

Definite integrals have a Above

direction to them horizontal 4 -
Definite integrals taken from axis
left to right are positive Below
Definite integrals taken from —e +

right to left are negative .
axis
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Direction of integration Direction of integration
- e

Function
and boundaries

Definite
Integrating from left to right Integrating from right to left Integral
Area above the curve is Area below the curve is
positive positive
Area below the curve is Area above the curve is
negative negative
Both areas are about the Both areas are about the
same same Area under
Definite integral is nearly o Definite integral is nearly o

the function™._ A number, not a
function

The cost of an item (C) is a function of the Experment i 3 egei todk Iy this test

quantity of items made (q). The marginal cost brene Based o Goth doiected doring

(M) is defined as the rate of change in cost (C) e e e o mraa s a

as the quantity of items is increased. Which function of strain

statement is true about M(q) and C(q). e seomith o toughness e
a) M(q) is the derivative of C(q) Stomants e uey the following A) lonly

b) C(q) is the derivative of M(q) Gisthe derivative of € B) lllonly

) M(q) is the indefinite integral of C(q) ovghmess s posiive for this raph g)) :laanndd'::,?,:ry

d) C(q) is the definite integral of M(q) E) I, 1l,and Il

Practice 3 Up Next...

Many systems undergo a cycle in which the system is charged and i
then discharged. When it discharges, not all of the energy comes Video:
back in the same form as when it was charged. Hysteresis is defined
as the area between the charging curve and the discharging curve.

Restate the definition of hysteresis using calculus operations. Khan Academy:

Newton, Leibniz, and Usain Bolt
Q‘ ' http://youtu.be/EKvHQOc3QEow
This video will start automatically if you are

Hysteresis Area under the Area under the
charging curve (+) —9—9'“*‘” ing curve () using the AP Physics C Prep - Day 1 playlist
Definite integral of EJLB;IDEfInItE integral ”_hz
the charging curve discharging curve

il II

Hysteresis




