Applications of Integrals

A flowchart for choosing a setup based on the quantity being measured.

KAREA

Areas Between Curves

Use when: finding the area enclosed be-
tween two or more curves.

Vertical slices:

A= / [(top) - (bottom)] dz

Horizontal slices:

A:/ [(right) - (Ieft)] d
\ .
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(PHYSICAL APPLICATION \
Work

Use when: computing work for springs, cables,
and fluid-pumping problems.

b
Spring: W:/ kx dz

VOLUME
Known Cross Sections

Use when: a solid has a known cross-
sectional shape.

b
Formula: V:/ A(z) dz

b
Cable: W:/ pg (distance) dx

a

b
Tank: W = / pg A(z) (distance) dx
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/BALANCE
Center of Mass

Use when: finding the balancing point of point
masses or a region under y = f(x).

Discrete:
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Under y = f(x) with constant density:

b
/ z f(x) dx
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[CURVES

Arc Length

Use when: finding the actual length of a
curve.
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VOLUME
Disks & Washers e
U.se when: rotat.lng with slices perpen- Cylindrical She"s
dicular to the axis.
b Use when: rotating with slices parallel
Formula: V = 7r/ (R* — r?) dx to the axis.
“ Formula: V = 27 /(radius)(height) dx

ACCUMULATION
Average Value

Use when: finding the mean height of a
function on an interval.

b
1
Formula: f,,, = bi/ f(z)dx
— a

Y

PARAMETRIC
POLAR Parametric Calculus
Polar Coordinates Use when: a curve is described by = = z(t)
Use when: finding the area of a region de- and y = y(t).
scribed by a polar curve » = f(0). Formula: ﬂ _ dy/dt
2 B dzx dx/dt
Formula: A = 5/ r? dé
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