Warm UP

Find the area between the parabola ¥ =’ and the X~
axis on the interval [0, 1] with 4 rectangles;
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(2)  Using Right-Hand Rectangles.
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The first Fundamental Theorem of Calculus:

®

1. Given f(x)=x*—6x+13on the interval [2, 5] using the indicated number of rectangles.

a. Sketch the 6 left hand rectangles under the curve on the interval [2, 5] .
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b. Estimate the area using the indicated number of rectangles. |
Number of Left-hand rectangles. Area Right-hand rectangles Area
rectangles Show Sigma Notation Show Sigma Notation
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a. Find F(x), the antiderivative f(x)=x>—-6x+13.

Fc,() =

b. Evaluate F(5)-F(2)
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Area Under the curve using left-hand-rectangles n=co

A(f,22x<5) :.3.f(2)+ 3 /(2.0000000000001)..............
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Nspire: A(f,25x35)=£ggk o;f(z ""k)

TI 84: sum(seq((1/c0Y;(2+(3/o0)K), K, 0, oo, 1))
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IB Math HL 1 21D Fundamental Theorem of Calculus and Definite Integral @

. Name

Antiderivative Riemann Sum
If F'(x)=f(x),then F(x) isan antiderivative if(a k. Ax) Ay
of f(x) o

Sum of n rectangles
Indefinite Integral approximating the area under f(x).
_[f(x)dx=F(x)+C .
Represents all antiderivatives of f (x) ll_l;nz f (61 +k-Ax ) - Ax

n—>w =1

Sum of infinitely many rectangles of infinitesimal width is
the EXACT area under f'(x) on the interval [a,b].

Fundamental Theorem of Calculus

If f (x) is continuous with antiderivative I (x) ,

then if(x)dx: F(b)—F(a)_
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IF & function f'is continuous on the elosed interval [a, #] and K is an antideriv-
ative of f on the interval [a, b)), then
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f F) dx = F(b) — Fa).
Example 1)
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a. Use 20 right-hand rectangles to approximateg;lx - 12) dx .

Sigma Notation: AX = __7:_2‘.. = s Rounded to 4 decimal places:

56 | 20 *
> Ff(2+5k) whee f)= 42—/ | |32.5000
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b. Use graphical evidence to evaluate j(4x —12)dx .

-1 (1-4)* 2 (%)(4)
~2+32 =[30

b. Use the FTC to evaluate I(4x —12)dx .




