"Feeling that you know something
isn't reliable. Instead students should wait and self-test to
determine their knowledge"

Dan Willingham
Learning and the Brain 2022

Integration
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As difficult a problem as thou
finding quadrature of a circle
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Given the f(x) vs x curve, and the
magnitude of the areas A; and A, as

—4
shown, the value of f f(x)dzis
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Given the f(z) vs x curve, and the
magnitude of the areas A; and A, as

1
shown, the value of / f(x)dzxis
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The exact mean value of the function
[loading eqn.] from [loading eqn.] to
[loading eqn.] is

f(a) + f(b)

2

s+ 21 (*52) + 1)

4
.[:’ f(z)dz

[:b f(z)dz
T-a)
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PHYSICAL EXAMPLES
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Distance Covered By Rocket

X = I{u loge[ My tJ—gt}dt
7N my —4q

30
x= j (2000111{&} - 9.8t)dt

< 140000-2100¢
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Concentration of Benzene

4 4

G x—ut = x+ut
c(x,t)=-2 erfc(—} +eP erfc[ —J

2 { 2~/ Dt 24Dt

u= velocity of ground water flow

in the x -direction (m/s)

D = dispersion coefficient (m?/s)
| C,= initial concentration (kg/m?)
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Coefficient of Thermal Expancion

Calculating diameter contraction for
trunnion-hub problem

Thuia
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Temperature (°F)
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'iRAPEZOIDAL RULE
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Number of significant digits

The distance covered by a rocket from t=8 to

t=34 seconds is calculated using composite
trapezoidal rule by integrating a velocity 2
function. Below is given the estimated distance

for different number of segments, n.

a | 1 [ 2] 3] 4 ]s
| Fatue | 16520 [ 15421 [ 15212 [ 15138 | 15104 | 3

The number of significant digits at least correct
in the answer for n=5 is
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“A composite trapezoidal rule of integration-
with 2 segments is exact for integration of

polynomials of order of at most
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In composite trapezoidal rule, the number
of segments needed to get the exact value
for a general definite integral

1
2
1 googol
infinite
nwered by "ﬂ Pnll Fvarvwhera
.. Start i ° i . For screen Y i . Get help at ..
1
17
| ! |
n . . . u
In a composite trapezoidal rule with 8
segments, the number of function
evaluations is
8
9
16
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In a composite trapezoidal rule with 8
segments, the number of points at which

the function is evaluated is
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between a and b, both included

The true error in a single application
trapezoidal rule of integration is given by

b— 3
By —% x f"(c).

The pointcis

a+b

2

Salne as a
same as b
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Error in estimating integral of a function

exactly quarter

approximately
. . quarter
A student uses the composite trapezoidal rule

with 32 segments to calculate an integral. The approximately

quadruple
student then uses the composite trapezoidal
rule with 16 segments to calculate the same exactly quadruple
integral. The true error in the estimate of the
integral when using 16 segments would be exactly double
of true error in the

estimate of the integral when using 32 approximately double
segments.

exactly half

approximately half
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