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5.1: Estimating Finite Sums

Example: A train moves along a track at a steady rate of 65 mph from 7 am to 9 am. What is
the total distance traveled?
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Example: Here is the graph of the velocity of a train. Describe the motion of this train.
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How far did it travel?
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Rectangular Approximation Method (RAM)

Example: US@AM to estimate the region bounded by a = 1 and b = 4for f(x) = x? + 4.
Use 3 partitionsl el
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Example: Us to estimate the region.

132

1 ;

gl . ‘;

g i ! 3
§ 3 [

2] . "V |
Lo |

A 1 2 3 4 5




Example Estimate the volume of a sphere with cross-section x? + y? = 16.
Use 8 part1t10ns LSina MEARM R e
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Riemann Sums (like RRAM, LRAM, MRAM) are sums formed by partitioning a closed
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interval [a, b].
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Definition:
Definite integral of a contlnuous function on [a b]
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Example: Rewrite lim Y7_,[4(c,)? — 3(cx) + 5] - Ax over [2, 7] using calculus notation.
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Definition: If y = | f(x)is nonnegative and integrable over [a, b], then the area bounded by the

curve and the x —axis froma tobis ) el SN
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Ify = f(x) is nonpositive and integrable over [a, b], then the area bounded by the curve and

the x —axis from a to b IS\/ e ;
2o 5 e 80 et x )
b r) Sade <o
Area = — f f(x)dx D
" N

8

: 4,%‘

o




Example: Given folx

Sdx =i, evaluate f (x — 2)3dx
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Example: Evaluate foz xdx
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Evaluate f_03 xdx o
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Evaluate f_23 xdx
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Example: Evaluate | *5dx
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** Definite integrals on TI84: [ f(x)dx = fnInt(f(x), x,a, b)




5.5: Trapezoids and Simpson’s Rule

Example: Approximate f: x2dx using trapezoids, n = 4.
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Example: Use 3 trapezmds to approximate f f(x)dx glven the following information.
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Simpson's Rule:
[a, b]is part;t;onebd into equal subintervals and h=(b-a)n
to approxnmate _[ f(x)dx
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Example: Approximate f: 5x*dx using Simpson’s Rule with n = 4.
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5.3! Definite Integrals and Antiderivatives

Rules for definite integrals:
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Example: Given fzef(x)dx =12 and f26g(x)dx = —2, find:
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Example A dam released’ 1000 m3 of water at@and then released anothe; 1000 m?

at 20 m3/min . What was the average rate at which the water was released? ~
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Example: Find the average value of f(x) = 2x — 4 on [0, 5] . 7
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Mean Value Theorem for Definite Integrals:
If f is conti nuous on [a,b], then at some pomt c ;n [a b]
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Example’ Find the c that is guaranteed by the MVT for integrals for y = x? — 1 on [0, V3]

step 1: Find the average value
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step 2:

Find point(s) where function = average value
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Examples: Evaluate.

f25(3x2 + 2x)dx

\/u»»;

S ) —‘:C\

I

Evaluate [* Tadx
Co ,
sl VA =
-an L
1
- ! | .
= fan” | - tan(-|
- .
R A A |
/!%' -
_i‘r‘—/"
— 90 T
_— /,~¥< - w‘;’m

Example: If s(t) = 3t + 5 (feet) is the position of a particle at time ¢ (seconds), find the
displacement on [0,4].
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Example: If v(t) = 3 ft/sec is the velocity of a particle at ¢, find the definite integral
velocity from t = 0 to t = 4.
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5.4: Fundamental Theorem of Calculus = ¥(b)-F f:o/ }
Example: Evaluate using the Fundamental Theorem of Calculus. [
f_31(x2 + 3x)dx n \ /’F . On calculator:
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Calculate the total area between the curve y = x2 +3x and the x-axis on [-1, 3].
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Examples: Evaluate.
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Examplei\ H(x) = f Ox f(®)dt, where f is the continuous function with domain [1,12].
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b) On what interval(s) is H increasing?
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¢) On what interval(s) is the graph of H concave up?
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d) Is H(12) positive or negative?
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e) Where does H achieve its maximum value?
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